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SUMMARY: On August 27, 1987, the National Insti~te for Occupational Safe­

ty and Health (NIOSH) published in the Federal Register (52 FR 32401) a 

Notice of Proposed Rulemaking (NPRM) for certification of respiratory protec­

tive devices. · The Notice proposed a regulation for 42 CFR Part 84. Upon 

promulgation, 42 CFR Part 84 will replace 30 CFR Part 11. On October 8, 

1987, additional information regarding procedures for public comment on the 
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proposed rule was published in the Federal Register (52 FR 37639), and the 

public comment period was extended to December 28, 1987. Public meetings on 

the proposed rule were held January 20, 1988, in San Francisco, California, and 

January 27-28, 1988, in Washington, D.C. On February 25, 1988, NIOSH pub­

lished a Federal Register notice (53 FR 5595) announcing a second extension of 

the public comment period to March 28, 1988. 

In the first NPRM of August 1987, NIOSH proposed extensive changes in the 

current performance test requirements for certifying respirators. These require­

ments were last promulgated as 30 CFR Part 11 in 1972 (37 FR 6244) with only 

minor amendments since that date. Concurrent with the publication of the pro­

posed 42 CFR Part 84, the Mine Safety and Health Administration (MSHA) of 

the Department of Labor published a notice in the Federal Register (52 FR 

32313) proposing the withdrawal of 30 CFR Part 11, upon final publication of 

42 CFR Part 84. 

During a 7-month comment period, NIOSH received 271 comments in 

response to the first proposal of August 27, 1987. The principal technical issues 

addressed in the comments included the focus of the proposed regulation on 

respirators used in mines and mining, the requirement that certification appli­

cants perform workplace or simulated-workplace tests demonstrating respirator 

safety and efficacy, the requirement that particulate respirators be performance 

tested against both solid and liquid aerosols, and the requirement that chemical 

cartridges be both preconditioned and performance tested at 85% relative hu­

midity. In developing this second NPRM, NIOSH considered all written com-
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ments submitted to the Docket before the closing dat~ of March 28, 1988, dur­

ing the 7-month comment period. 

NIOSH has concluded ·that this second proposed ru~e, if implemented, would 

create significant health benefits for up to 6.6 million -.users of NIOSH-certified 

respirators. This number could grow to up to 10 million users by the mid-1990s. 

Additionally, Part 84 will provide significant economic and other benefits to 32 

domestic respirator manufacturers, owners of about 7 million nondisposable res­

pirators, and those employers who annually purchase over 110 million dispos­

able respirators. In general these benefits cannot be quantified.1 However they 

will be obtained at reasonable economic cost to respirator owners, purchasers, 

and manufacturers.2 

This second proposal is the result of the informal rulemaking process. It rep­

resents the best efforts of NIOSH to respond to public comments received on 

the first proposal of August 1987. The Institute has made extensive changes to 

the original proposal. In addition to more than 100 minor technical and admin­

istrative changes, the following major changes have been incorporated in this 

proposal: 

1National Institute for Occupational Safety and Health: Preliminary Regulatory 

Impact Analysis: 42 CFR Part 84, Second Notice of Proposed Rulemaking­

Revision of Tests and Requirements for Certification of Respiratory Protective 

Devices, (September 1989), Section C. 

2Ibid., Sections D and E. 
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• Deletion of workplace or simulated-workplace performance testing (for­

mer §§ 84.31, 84.32). 

• Deletion of optional certification at higher performance levels (i.e., 

above class minima) for individual "better performing" makes and mod­

els (former § 84.33). 

• Deletion of "mines and mining" language regarding NIOSH certifica­

tions (§ 84.1). 

• Revision of Sunset Clause for Part 11 certifications (§ 84.2(b)(l)) from 

5-year expirations to 5-, 6-, and 8-year expirations for different respirator 

classes. 

• Addition of requirement for NIOSH to conduct "selective tests on each 

respirator submission" to substantiate test results from manufacturers 

(§ 84.31). 

• Addition of triennial-audit testing to the quality assurance requirements 

(§ 84.20(f)). 

• Addition of optional "upgrade kits" certification procedures (§§ 84.2 

(b)(3), 84.ll(a)(9)). 
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• Addition of two more certification classes for particulate respirators 

(§ 84.293). Certifications would be available for solid only, liquid only, 

or both solid and liquid particulates. 

• Revision of requirements for human subject protection (§ 84.ll(a)(ll)). 

• Revision of statistical methods for analysis of data from performance 

tests. The required sample size for most performance tests will increase 

from the current sample of three (under 30 CFR Part 11) to a proposed 

value of six samples for each performance test (§ 84.229). 

• Deletion of high-humidity preconditioning for all gas and vapor sorbents. 

To maintain equivalent protection for users, a "shelf-life disclosure" 

requirement has been added (§§ 84.304(h) and 84.315(g)). 

Interested and affected parties are invited to participate in this second pro­

posed rulemaking by submitting such written views or arguments as they may 

desire. In particular, NIOSH is interested in receiving suggestions for alternative 

means of accomplishing the objectives given in this preamble at lower costs to 

respirator owners and manufacturers, while providing equal or superior protec­

tion to respirator users. 
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As part of the public · comment process on this second proposal, NIOSH in­

tends to conduct a Technical Clarifications Meeting in Morgantown, West Vir­

ginia no less than 6 weeks after the publication of th~s second NPRM. To aid 

interested parties in preparing their comments to the . record, NIOSH will pro­

vide a panel of technical experts to clarify technical issues contained in this 

second proposal. To make the meeting as productive as possible, parties will be 

requested to submit their questions in advance. The specific date, time, address, 

and other supplementary information for this meeting will be announced in the 

next few weeks in a Federal Register notice. 

No written submission, or any portion thereof, made in response to this No­

tice will be received or held in confidence. NIOSH will consider all written 

comments received before the specified closing date before taking action on this 

proposed rule. This second proposal may be changed in light of the comments 

received. 

DATE: Written comments on the second proposed rule must be received at the 

NIOSH Docket Office on or before the close of business on [ Insert date 

90 days after date of publication in the FEDERAL REGISTER ]. 

ADDRESSES: Comments on the proposed rule should be mailed in triplicate 

to: NIOSH Docket Office, Room S-112, 944 Chestnut Ridge Road, Morgan­

town, West Virginia 26505. The administrative record of this rulemaking is 

located at the same address and is available for viewing and copying between 
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8:00 a.m. and 4:30 p.m., Monday through Friday, except for Federal holidays. 

The telephone number of the NIOSH Docket Office is (304) 291-4597. 

FOR FURTIIER INFORMATION CONTACT: Robert H. Schutz, Docket 

Officer, National Institute for Occupational Safety and Health, Division of Safety 

Research, 944 Chestnut Ridge Road, Morgantown, West Virginia 26505, tele­

phone (304) 291-4597. 

SUPPLEMENTARY INFORMATION: In 1972 the Departments of the Interior 

and of Health, Education, and Welfare issued substantial revisions to the Feder­

al regulation in 30 CFR Part 11. This regulation specifies the performance tests 

and certification criteria for industrial respirators used to protect workers from 

hazardous atmospheres in American workplaces. Under this regulation the Mine 

Safety and Health Administration (MSHA) and the National Institute for Occu­

pational Safety and Health (NIOSH) jointly issue approval certificates to respira­

tor manufacturers. Currently more than 1,600 NIOSH/MSHA certifications are 

in effect for more than 7,000 industrial respirator models. 

Up to M million American workers use NIOSH-certified respirators, either 

full time or part time, to protect themselves from hazards in their workplaces. 

Occupational Safety and Health Administration (OSHA) regulations require that 

NIOSH/MSHA-certified respirators be used by many of these workers. Regula­

tions of the Environmental Protection Agency (EPA) and the Nuclear Regulato­

ry Commission (NRC) also require the use of NIOSH-certified respirators. 
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Many of these workers must wear their NIOSH-certified respirators as an invol­

untary condition of employment. Hundreds of thousands of American workers 

wear NIOSH-certified respirators in highly toxic and lethal environments in 

which a momentary lapse in respiratory protection can result in serious injury or 

death. 

Additionally, over the next several years (possibly until December 31, 1993) 

several million American workers may have to wear NIOSH-certified respirators 

so that their employers can comply with a recent OSHA amendment to its Air 

Contaminants standard (29 CFR 1910.1000 including Tables Z-1, Z-2, and z-

3).3 In this amendment OSHA lowered 212 Permissible Exposure Limits (PEL) 

listed in these three tables and set new PELs for 164 substances that had not 

been previously regulated. OSHA estimated that over 4.5 million workers are 

currently exposed above the new PELs.4 The OSHA amendment permits the 

use of any compliance methodology, possibly until December 31, 1993, to comply 

with the new PELs for millions of workers. Over the several years during which 

feasible engineering controls are being installed in the 131,005 affected plants,5 it 

is logical to presume that many employers will require their employees to wear 

NIOSH-certified respirators. 

30ccupational Safety and Health Administration: Final Rule, Air Contaminants, 

29 CFR Part 1910, Federal Register 54(12):2332-2983 (January 19, 1989). 

4Ibid., p. 2725. 

5Ibid., p. 2863. 
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During the last 17 years, NIOSH and MSHA have made only minor amend­

ments to the certification test criteria. For more than 10 years there has been a 

growing consensus among respirator manufacturers and user communities that 

NIOSH and MSHA should substantially revise the 1972 performance require­

ments. Many of the current certification tests are obsolete, application-specific, 

and do not represent typical use conditions for many NIOSH-certified respira­

tors. The current certification categories stifle design flexibility, hamper innova­

tion, and hinder the marketing of more cost-effective respirators. Therefore, 

respirator users, owners, and manufacturers will substantially benefit from the 

replacement of design- and application-specific standards with those that are 

performance-based. 

Respirator purchasers, owners, and users must recogmze that the use of 

NIOSH-certified respirators affected by this proposal is governed by other Fed­

eral agencies ( e.g., MSHA, OSHA, EPA, NRC). This second proposal will re­

sult in certification standards that can be used as the foundation for strong and 

effective respirator use regulations. During the development of 42 CFR Part 84, 

NIOSH recognized that many current requirements in 30 CFR Part 11 are the 

responsibility and under the authority of these agencies. NIOSH looks forward 

to working with other Federal agencies to achieve a unified and consistent body 

of Federal regulations for respirator certification and use. 

In order to propose and promulgate the necessary regulatory revisions, 

NIOSH had to build an extensive research database. NIOSH was able to devel­

op this regulatory proposal because of substantial technical advances in respira-
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tor devices and test methods that have occurred during the last 15 years. This 

proposal has three major advantages compared with the present certification 

requirements: 

• substantial technical upgrading of laboratory performance tests, 

• addition of quantitative face-seal performance tests in the laboratory on 

25-person panels for all negative-pressure respirators, and 

• substantial opportunity for respirator manufacturers to market innova­

tive new respirators by replacing many current certification tests for 

respirator components that are design-or application-specific with certi­

fication tests that are performance-based. 

NIOSH requires the procedures and performance tests contained in this pro­

posal to adequately fulfill its legislatively mandated responsibilities for certifying 

respirators (30 U.S.C. §§ 842(h), 844, and 957). Before NIOSH grants a certifi­

cation, it lliY8t have sufficient evidence of safety and adequate performance. 

Health and safety professionals and respirator purchasers appear to rely on these 

government certifications when they purchase respirators. For example, Howard 

J. Cohen, corporate manager of industrial hygiene services for Olin Corporation, 

recently made the following statement to an industry trade publication: 
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Most users really can't distinguish between a good and a marginal device. They rely on NIOSH 

certification, which is like an Underwriters' Laboratories' approval.6 

Additionally, a maJor respirator manufacturer has for several years placed an 

advertisement in health and safety journals that states in large bold letters, 

TO MEASURE SAFETY, COMPANIES COMPARE THEIR RESPIRATORS 

WITH THIS STANDARD 

followed by a picture of a NIOSH/MSHA certification label.7 

Essentially all of these certifications have questionable reliability due to the 

following performance testing and quality assurance requirements in the Part 11 

regulation: 

• All current certifications were originally issued on the basis of test results 

from a limited number of samples. For example, many laboratory tests are per­

formed on only three samples. For this sample size, only when 63% or more of 

a particular model is ineffective will a sample of three have a substantial chance 

of rejecting the model. For the 7,000+ makes and models holding certifications 

6Minter, S. G.: Breathing New Life Into OSHA's Respirator Rule, Occupational 

Hazards 51(5):89-93 (May 1989). 

7North Safety Equipment advertisement, Occupation Hazards 51(3):4 (March 

1989). 
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under Part 11, the certification means only that at least 37% of each make and 

model met the test requirements of Part 11 at the time of the original testing, if 

the tested samples were representative of each production make and model. 

This problem will be addressed by new statistical methodology and increased 

sample size given in § 84.229. To compound the problem of questionable as­

surance provided by a sample of three, NIOSH has reason to suspect that some 

of the current certifications were issued after testing of "laboratory queens" that 

were given extraordinary attention by manufacturers before they were submitted 

for certification testing. This issue will be addressed by requirements in 

§ 84.ll(a)(4). 

• None of the current certifications are based on reliable testing for face 

seal efficacy. A respirator face seal is one of the most critical components af­

fecting safety and efficacy on any respirator. The current testing of this compo­

nent with qualitative fit tests may be unreliable for detecting unsafe or ineffec­

tive face seals. This area will be addressed with the requirements of Subpart R. 

• Over 50% of the current certifications under 30 CFR Part 11 are for air­

purifying, charcoal sorbent devices ( e.g., gas masks and chemical cartridge half­

masks ). Currently the majority of these devices are used for protection against 

organic vapors (OV). Current certifications effectively permit users to be un­

knowingly provided with OV sorbents that are likely to have substantially 

reduced service lives if they have been stored in high humidity conditions. If a 
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sorbent is unsafe or ineffective, the respirator will be unsafe or ineffective. 

Additionally, any respirators with marginal effectiveness due to short service lives 

are undetectable to the user when they are taken out of the packing container 

and put into use. Thus the safety and efficacy of currently certified sorbent 

respirators is questionable under high-humidity storage conditions. This issue 

will be addressed by the "shelf-life disclosure" requirements of §§ 84.304(h) and 

84.315(g). 

• Over 10% of the current certifications under 30 CFR Part 11 are for 

widely-used, air-purifying, filter respirators (e.g., (1) dust, fume, and mist; (2) 

dust and mist; (3) paint lacquer and enamel mist). These certifications were 

granted on the basis of results from filter tests that are invalid for many current 

use conditions in American workplaces. Additionally, there are substantial reli­

ability and validity problems with the current tests. NIOSH researchers have 

published articles concluding that the current tests are "non-reproducible," are 

"insensitive" (i.e., cannot discriminate between poor and high efficiency filters), 

and "have gradually become irrelevant."8
•
9 If a filter is unsafe or ineffective, the 

respirator will be unsafe or ineffective. Additionally, unsafe or ineffective filters 

8Reed, L. D., D. L. Smith, and E. S. Moyer: Comparison of Respirator Particu­

late Filter Test Methods, J. I.S.R.P. 4(3):43-60 (1986). 

9Moyer, E. S.: "Respirator Filtration Efficiency Testing," Fluid Filtration: Gas, 

Volume I. ASTM STP 975. R.R. Raber, Ed., American Society for Testing Ma­

terials, Philadelphia, PA, (1986), pp. 167-180. 

13 



are undetectable to the user. Thus the safety and efficacy of certified filter 

respirators is of substantial concern. The current filter tests will be substantially 

revised as provided for in the Subpart V provisions. 

• Lastly, for all current certifications under Part 11 (both air-purifying and 

atmosphere-supplying respirators), the quality assurance (QA) regulatory require­

ments for production-line respirators (those shipped to the public on a daily 

basis) cannot provide assurance to respirator users that they will receive a respi­

rator meeting 30 CFR Part 11 requirements. Current certifications require man­

ufacturers to use "AQL-type" QA sampling plans that favor respirator manu­

facturers. For example, 30 CFR 11.41 appears to permit shipment to users only 

if less than 1.0% of the respirators in a production lot have "major-A" defects. 

A "major-A defect" is defined by 30 CFR ll.4l(d)(2) as "a defect, other than 

critical, that is likely to result in failure to the degree that the respirator does 

not provide any respiratory protection, or a defect that reduces protection and is 

not detectable to the wearer." However, the specification standards in the cur­

rent QA regulations of 30 CFR Part 11 permit manufacturers to ship lots that 

substantially exceed the 1.0% defects standard. Any lots with 2.0% major-A 

defects, twice the NIOSH standard, have almost an 80% chance of reaching pur­

chasers and users. Any lots with 4.0% major-A defects, four times the NIOSH 

standard, have about one chance in three of reaching users. Any grossly de­

fective lots with six times the percentage of defects permitted by the NIOSH 

standard (6.0% major-A defects) have about a 1 in 10 chance of reaching users. 
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This area will be addressed with the QA performance requirements given in 

Subpart C. 

Without the procedures and tests in this proposal, NIOSH will be unable to 

adequately evaluate respirator safety and efficacy. The certification test criteria 

in the current 30 CFR Part 11 provide insufficient evidence for NIOSH to reli­

ably certify industrial respirators. The present regulatory criteria cannot assure 

the safety and performance of these devices in all cases. NIOSH respirator 

certifications must be based on rigorous and realistic performance testing. The 

primary objective of this proposed regulatory revision is to establish this type of 

testing for future NIOSH certifications. 

For most respirators, it is not feasible to test safety and efficacy for an entire 

range of use conditions that may adversely affect their performance. Thus, for 

many performance tests NIOSH selected severe-use test conditions representing 

demanding use conditions. NIOSH used this performance-test philosophy to 

ensure adequate safety and efficacy for respirator users. 

In response to the large number of comments submitted to the Record on the 

first proposal, NIOSH has revised and deleted a large , number of provisions in 

the first 42 CFR Part 84 proposal of August 1987. Many changes were made in 

the first proposal to reduce recertification costs under the new performance re­

quirements. Compared with the first proposal, at least seventeen changes incor­

porated in this proposal will produce cost savings for respirator owners, manufac­

turers, and purchasers. Six of these will produce major savings (i.e., §§ 
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84.2(b)(l), 84.2(b(3) with 84.ll(a)(9), 84.ll(a)(ll), 84.290(a), 84.293(e), and 

84.304 with 84.314) and eleven will produce significant savings (i.e., 

§§ 84.ll(a)(4), 84.ll(a)(6), 84.40(a), 84.50, 84.70, 84.220(e), 84.223, 84.225, for­

mer 84.248-3, 84.263, and 84.303(a)). Although NIOSH is well aware of the 

additional total costs to respirator owners and manufacturers that will be created 

by the new regulation, the Institute's primary responsibility is to adequately pro­

tect the health and lives of respirator users. 

Many changes were also made to the first proposal to provide additional flexi­

bility in respirator design and permit innovative approaches to safe and effective 

respirators. This second proposal contains substantially more performance-based 

certification tests. Respirator manufacturers will have greater opportunity and 

motivation to develop and market innovative and cost-effective respirators for 

workers. This regulatory proposal places increased responsibility on the respira­

tor industry to market safe and effective respirators. This proposal provides a 

substantially expanded role in the certification process for respirator manufactur­

ers. Yet this proposal has ample flexibility for those manufacturers to expand 

their role even further. This second proposal will permit respirator manufactur­

ers to design and market respirators that best meet the needs of their customers 

and respirator users. NIOSH has also made many revisions to ·the administra­

tive requirements of the regulation. These were made in response to requests 

for better explanation of the administrative procedures for issuance, denial, and 

withdrawal of certification and to prescribe new and/ or revised quality assurance, 

defect notification, and applicant reporting procedures. 
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Concurrent with the NIOSH rulemaking, MSHA published a notice proposing 

to revoke 30 CFR Part 11 (52 FR 32313). However tl~is revocation will be con­

tingent on publication of the NIOSH final rule. M~HA anticipates that the 

Final Rule for 42 CFR Part 84 will be consistent with current practices of 

NIOSH and MSHA. NIOSH will continue to have primary responsibility for 

approving industrial respirators. MSHA will continue to test electrical compo­

nents of respirators used in mines and will issue MSHA certifications and ap­

provals under 30 CFR Part 18 for these components. As proposed, 

42 CFR Part 84 will also: preserve a consultative role for MSHA in the certifica­

tion of emergency respirators used in mining. MSHA will preserve all respira­

tor-use provisions in the current 30 CFR Part 11 and codify them elsewhere in 

Title 30 of the Code of Federal Regulations. 

Respirator purchasers, users, and manufacturers should note that OSHA in­

tends to propose a revision of their respirator-use standards ( e.g., 29 CFR 

1910.134). The current OSHA standards on respiratory protection were adopted 

from a voluntary consensus standard about 16 years ago. OSHA has concluded 

that since that time new developments in respiratory protection technology have 

occurred and their current standard does not reflect these changes in the state 

of the art.10 The purpose of their rulemaking is to update their current respira­

tor use standard to provide more guidance to employers regarding respiratory 

protection programs and to help ensure better protection for those employees 

10Regulatmy Program of the United States Government. April 1, 1987 - March 

31, 1988, U. S. Government Printing Office, Washington, D. C., p. 286 (1987). 
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who wear respirators. The proposed standard will establish requirements for the 

respiratory protection program to be implemented once the decision is made 

that respirators are to be used to control employee exposure to hazardous mate­

rials. The OSHA proposal will include requirements for a written respiratory 

protection program that must cover procedures for selecting respirator, medical 

surveillance requirements, fit-testing procedures, requirements for using respira­

tors, training, and evaluation of program effectiveness.11 

Additionally, respirator purchasers and users should also note that OSHA has 

published an NPRM to modify the existing provisions for controlling employee 

exposures to toxic substances found in 29 CFR 1910.lOOO(e) and .134(a)(l).12 

These are known as the "methods of compliance" provisions. By further clari­

fying the circumstances under which more extensive use of respirators may be 

appropriate, OSHA proposes to modify existing requirements in these two provi­

sions that specify primary reliance on feasible engineering and work practice 

controls. OSHA has proposed five sets of circumstances where there will be no 

need for employers to show that engineering and work practice controls are not 

feasible before an employer can rely on respirators to reduce employee exposure 

to required levels. 

11Ibid., p. 287. 

120ccupational Safety and Health Administration: Health Standards; Methods of 

Compliance, 29 CFR Part 1910, Federal Reiister 54(106):23991-23998 (June 5, 

1989). 

18 



For the purpose of certifying respirators under the provisions of this proposal, 

NIOSH has provided a nonmandatory Appendix A that contains the generic as­

sumptions concerning the conditions under which NIOSH-certified respirators will 

be used. Most importantly, NIOSH assumes that all NIOSH-certified respirators 

will be properly used in accordance with a complete respirator program. Such 

a program should include, but is not limited to, the following elements:13 

• Adequate program administration 

• Adequate written standard operating procedures 

• Proper respirator selection for given hazard(s) 

• Appropriate medical surveillance of wearers 

• Adequate training programs for both supervisors and workers 

• Adequate fitting and testing for inadequate fits on each wearer 

• Respirator inspection, cleaning, maintenance, and storage 

13Bollinger, N. J. and R. H. Schutz: NIOSH Guide to Industrial Respiratory 

Protection. DHHS (NIOSH) Publication #87 -116, Cincinnati, OH (September 1, 

1987). 
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• Surveillance of workplace conditions and work~r exposures 

• Respirator program evaluation for safety and effectiveness 

In the formulative stages of the first proposal during the past decade, NIOSH 

solicited and received extensive comments regarding necessary changes to the 

current 30 CFR Part 11 regulation. Federal agencies in related program areas 

(i.e., MSHA and OSHA iil the Department of Labor) reviewed draft versions of 

42 CFR Part 84 several times during the last few years. Voluminous public 

comments were received at two public meetings held by NIOSH in 1977 and 

1980. There were 327 pages of comments received at the 1977 public meeting 

on new and improved performance requirements for future revisions of 

30 CFR Part 11.14 There were 740 pages of comments received at the 1980 

public meeting on the NIOSH Testing and Certification Program.15 

Five months after publication of the first proposal, NIOSH held two informal 

public meetings to provide further opportunity for the public to comment on the 

proposal. The first meeting was held in San Francisco, California, 16 on 

14NI0SH Docket for 42 CFR Part 84, Exhibit 84-23. 

15Ibid., Exhibit 84-25. 

16Ibid., Exhibits 84-142 and 84-191. 
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January 20, 1988, and the second was held in Washington, D.C.,17 on January 27 

and 28, 1988. The NIOSH Docket on the first proposal was held open for a 

total of 7 months to receive public comments. The Docket closed on March 28, 

1988, two months after the public hearings. Affected parties such as respirator 

manufacturers, respirator purchasers, labor groups, other end users, professional 

associations, and other governmental agencies had sufficient opportunity to con­

tribute their technical expertise and other constructive comments during the 

lengthy 7-month comment period. NIOSH considered 271 written comments, 

totalling more than 4,000 pages that were received on the first proposal. 

The original provisions in the first proposal requiring workplace testing of 

respirators (former §§ 84.32 and 84.33) were considered necessary by the Insti­

tute so that an applicant would provide NIOSH with substantial evidence of 

respirator safety and effectiveness in the actual environment in which the device 

will be used-the workplace. Workplace testing would enable an applicant to 

provide evidence that a respirator performs as expected in at least one work­

place and is free from defects or characteristics that might make it unsafe for its 

intended use in the workplace. 

There is --ample precedent for requiring workplace testing for respirators. For 

the past 12 years, the manufacturer of a medical device regulated by the Food 

and Drug Administration (FDA) under the 1976 Medical Device Amendments to 

the Food, Drug, and Cosmetic Act has had to demonstrate both the safety and 

efficacy (i.e., adequate performance) of the device to receive the necessary gov-

17Ibid., Exhibits 84-143 and 84-208. 
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ernment approval before marketing. Demonstrating efficacy means that appro­

priate testing indicates the device actually does what the manufacturer says it 

will. FDA pre-market approval for a Class III device ( e.g., one that is life-sup­

porting or life-sustaining, or for a use that is of substantial importance in pre­

venting impairment of human health18
) depends on the manufacturer conducting 

clinical studies showing the safety and efficacy of the device. Respirators certi­

fied by NIOSH meet several FDA criteria for a Class III medical device. These 

include the criterion that the "device is life-supporting or life-sustaining, or for a 

use which is of substantial importance in preventing impairment of health." 

The 1976 Medical Device Amendments protect consumers when the complexi­

ty of the technology prohibits them from personally assessing the safety and 

efficacy of the products used to prevent their illnesses. Because the nature and 

technology of industrial respirators also prevent users from assessing the safety 

and efficacy of the devices they must wear, NIOSH believes that workplace test­

ing requirements for respirators are necessary to protect the health and safety of 

respirator users. 

For the past 26 years, any manufacturer of a drug regulated by the FDA un­

der the Drug Amendments of 1962 to the Food, Drug, and Cosmetic Act has 

also had to show that the drug is effective before marketing is permitted. Thus 

before any drug is marketed in the United States, FDA decides whether labora­

tory studies (in animals) and clinical studies (in human patients) submitted by 

the manufacturer demonstrate safety and effectiveness for its intended use. 

1821 CFR 860.3(c)(3) in Part 860-Medical Device Classification Procedures. 
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As with drugs and medical devices, for several decades health professionals 

have been concerned with measuring and assuring respirator efficacy for users. 

Beginning almost 20 years ago in the late 1960s and early 1970s, researchers 

sought to determine the efficacy of protection actually provided to respirator 

wearers in industrial workplaces (e.g., Caldwell and Schnell,19 Harris et al.,20 Re­

voir,21 and Moore and Smith22). For respirators, the quantitative levels of pro­

tection provided to a user were originally reported by these early researchers as 

protection factors. Later this term would be more carefully specified as ''work­

place protection factors" (WPFs).23 About the same time as the early workplace 

19Caldwell, R. and E. Schnell: Respirator Effectiveness in an Enriched Uranium 

Plant, paper presented at the 1968 American Industrial Hygiene Conference, 

St. Louis, Missouri (May 1968). 

2°Harris, H. E., W. C. DeSieghardt, W. A. Burgess, and P. C. Reist: Respirator 

Usage and Effectiveness in Bituminous Coal Mining Operations, Am. Ind. Hyg. 

Assoc. J. 35:159-164 (1974). 

21Revoir, W. H.: Respirators for Protection Against Cotton Dust, Am. Ind. Hyg. 

Assoc. J. 35:503-510 (1974). 

22Moore, D. E. and T. J. Smith: Measurement of Protection Factors of Chemi­

cal Cartridge, Half-Mask Respirators Under Working Conditions in a Copper 

Smelter, Am. Ind. Hyg. Assoc. J. 37:453-458 (1976). 

23Myers, W. R., S. W. Lenhart, D. Campbell, and G. Provost: Letter to the Edi­

tor, Am. Ind. Hyg. Assoc. J. 44(3):B25- B26 (1983). 

23 



studies, laboratory-based "assigned protection factors" (APFs) were developed at 

the Los Alamos Scientific Laboratory (LASL).24
•
25

•
26 

The majority of the comments received on the proposed workplace testing re­

quirement claimed that suitable protocols for determining WPFs were not avail­

able. In contrast, several comments stated that workplace or simulated-work­

place testing should be required by NIOSH. In order to provide the most reli­

able evaluation of respirator safety and efficacy, NIOSH remains convinced that 

certification performance tests must include workplace or simulated-workplace 

testing. Consequently, the Institute intends to sponsor a public meeting ( e.g., 

technical conference) on this issue in the near future. The purpose of this meet­

ing will be to solicit opinions on the available research in this area and to iden­

tify possible critical knowledge gaps. Most importantly, comments will be solic­

ited on appropriate means for implementing field testing as a condition for certi­

fication. 

24Hyatt, E. C., J. A. Pritchard, and C. P. Richards: Protection Factors for Respi­

rators, paper presented at the 16th Annual Meeting of the Health Physics Soci­

ety (July 1991). 

25Hyatt, E. C. and C. P. Richards: A Study of Facepiece Leakage of Self-Con­

tained Breathing Apparatus by DOP Man Tests, Los Alamos Scientific Laborato­

ry Report LA-4927 - PR, Los Alamos, NM (1972). 

26Hyatt, E. C.: Respirator Protection Factors, Los Alamos Scientific Laboratory 

Report LA- 6084- MS, Los Alamos, NM (1976). 
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In order not to delay needlessly the major advances in laboratory perform­

ance tests contained in this proposal, the requirement for workplace or simu­

lated-workplace testing is not included. NIOSH will publish a separate regulato­

ry proposal to implement this type of performance testing in the future. The 

separate proposal will provide ample opportunity to address public comments on 

workplace testing. 

NIOSH has concluded that the provisions contained in this second proposal 

for 42 CFR Part 84 will result in better-performing, safer, and more reliable 

NIOSH-certified respirators. The proposed rule, if implemented, would create 

significant health benefits for up to 6.6 million users of NIOSH-certified respira­

tors. This number could grow to up to 10 million users by the mid-1990s. Ad­

ditionally, Part 84 will provide significant economic and other benefits to 32 

domestic respirator manufacturers, owners of about 7 million nondisposable res­

pirators, and those employers who annually purchase over 110 million disposable 

respirators. In general these benefits cannot be quantified.27 However they will 

be obtained at reasonable economic cost to respirator owners, purchasers, and 

manufacturers. 28 

27National Institute for Occupational Safety and Health: Preliminary Regulatory 

Impact Analysis: 42 CFR Part 84, Second Notice of Proposed Rulemaking­

Revision of Tests and Requirements for Certification of Respiratory Protective 

Devices, (September 1989), Section C. 

28Ibid., Sections D and E. 
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The current proposal is a complete and comprehensive certification standard 

for substantially improved laboratory performance testing of respirators. It is a 

feasible standard that is based on available research findings and the public 

record for the first proposal. As additional research findings become available, 

and as the Institute deems necessary, additional rulemaking proposals will be 

forthcoming to further strengthen the NIOSH program for respirator certifica­

tion. 

Associated with the proposal for workplace testing was the proposed certifica­

tion of individual makes and models at higher performance levels (former 

§ 84.33), that is, certification for assigned protection factors higher than the class 

minima given in the former § 84.32. NIOSH originally proposed this approach 

so that respirator users might be offered devices certified at several different 

performance levels. Offering certification at multiple performance levels has the 

potential to stimulate market competition and result in the marketing of more 

cost-effective respirators. Yet it will still permit respirator manufacturers to 

market respirators that best meet the needs of their customers and users. The 

Federal regulation for automobile tires that provides for tire grading at multiple 

performance levels for tread life, traction, and temperature resistance ( 49 CFR 

575) is a successful example of this approach. 

However, with the removal of workplace test requirements, NIOSH will not 

have relevant data in order be able to certify higher performance levels [i.e., 

assigned protection factors (APFs)] for individual respirator makes and models. 

Several years ago, after reviewing multiple research studies, NIOSH concluded 
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that respirators cannot be certified for quantitative protection levels based only 

on laboratory data.29
•
30

•
31

•
32

•
33

•
34

•
35

•
36 In 1983, NIOSH stated that "Existing or new 

29Hinton, J. J.: Reliability of Quantitative Fit Protection Factors in Assessing 

Face-to-Facepiece Seals, unpublished thesis, University of Texas, Health Science 

Center, Houston, TX (1980). 

30Myers, W. R. and M. J. Peach, ill: Performance Measurements on a Powered 

Air-Purifying Respirator Made During Actual Field Use in a Silica Bagging Op­

eration, Ann. Occup. Hyg. 27(3):251-259 (1983). 

31Que Hee, S. S. and P. Lawrence: Inhalation Exposure of Lead in Brass 

Foundry Workers: The Evaluation of the Effectiveness of a Powered Air-Purify­

ing Respirator and Engineering Controls, Am. Ind. Hyg. Assoc. J. 44(10):746-

751 (1983). 

32Lenhart, S. W. and D. L. Campbell: Assigned Protection Factors for Two Res­

pirator Types Based Upon Workplace Performance Testing, Ann. Occup. Hyg. 

28(2):173-182 (1984). 

33Myers, W. R., M. J. Peach, and J. Allender: Workplace Protection Factor 

Measurements on Powered Air-Purifying Respirators at a Secondary Lead 

Smelter-Test Protocol, Am. Ind. Hyg. Assoc. J. 45(4):236-241 (1984). 

34Myers, W. R., M. J. Peach, III, K. Cutright, and W. Iskander: Workplace Pro­

tection Factor Measurements on Powered Air-Purifying Respirators at a Second­

ary Lead Smelter-Results and Discussion, Am. Ind. Hyg. Assoc. J. 45(10):681-

688 (1984). 
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technology respirators that appear to have achieved effective performance in 

laboratory tests still must demonstrate adequate performance under actual work­

place conditions before respirator programs can be confidently relied upon to 

protect workers."37 In 1987, NIOSH cautioned, "APF's based solely on laborato­

ry fit testing should be viewed and applied with particular caution, even when 

the laboratory testing involves a simulated work regimen."38 Therefore, NIOSH 

has reluctantly removed this certification option from this second proposal. 

However, NIOSH intends to pursue this approach in conjunction with the regula­

tory initiative on workplace testing. Another objective of the public hearing on 

workplace testing will be to solicit opinions on the most appropriate means for 

35
( ••• continued) 

35Dixon, S. W. and T. J. Nelson: Workplace Protection Factors for Negative 

Pressure Half-Mask Respirators, J. Int. Soc. Respir. Prot. 2(4):347-361 (1984). 

36Dixort, S. W., T. J. Nelson, and J.E. Wright: Program Protection Factor Study 

on the 3M W316 Airhat™, paper presented at the 1984 American Industrial Hy­

giene Conference, Detroit, MI (May 22, 1984). 

37National Institute for Occupational Safety and Health: Comments to OSHA 

for Docket H-160: Health Standards: Methods of Compliance, (June 1983), 

p. 7. 

38National Institute for Occupational Safety and Health: NIOSH Respirator De­

cision Logic, DHHS (NIOSH) Publication No. 87-108, Cincinnati, OH, (1987), 

p. 2. 
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implementing certification for individual makes and models at multiple perform­

ance levels. 

With regard to assigned protection factors, it is important to recogruze the 

fundamental differences between APFs specified in OSHA respirator selection 

tables and the leakage values proposed as maximum test criteria for certification 

purposes in Table 1 of § 84.232(h). Because of such differences it is perfectly 

appropriate that OSHA should require the use of NIOSH-certified respirators in 

respirator programs, while classifying such respirators in a manner appropriate to 

OSHA regulation and proposing additional selection and use criteria including 

APFs that are consistent with the OSHA rulemaking record. 

The NIOSH performance criteria in Table 1 of this Part for a limited range 

of respirator facepiece and test filter combinations cannot be interpreted as 

equivalent to APF values. A respirator meeting the requirements of§ 84.232(h) 

has demonstrated that a component of the respirator-the facepiece seal-has 

achieved a required level of performance under a very specific set of laboratory 

test conditions. On the basis of results from the laboratory test for face seal 

leakage, results from other laboratory tests, and other specified information, 

NIOSH then determines whether or not a given respi~ator should be certified. 

Although § 84.232(h) specifies maximum allowable leakages for a 25-person test 

panel under specific laboratory test conditions, in some workplaces the actual 

leakages for wearers may exceed the test criteria. Thus the test criteria may not 

be used to calculate APFs. OSHA ( and other Federal agencies such as MSHA, 

EPA, and the NRC) have the regulatory authority and responsibility to deter-
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mine, propose, and promulgate assigned protection factors establishing limits to 

the specific use of specific respirators in the workplace that are based on infor­

mation resulting from protection factor studies that have been entered in the 

OSHA rulemaking record. Regulatory agencies, employers, or qualified individu­

als determining permissible conditions for respirator use must not only consider 

the NIOSH-certified laboratory performance for a respirator type, but they must 

also consider determinant ( causal) factors affecting respirator leakage that are a 

function of respirator design, wearer facial conditions, and the other numerous 

and highly variable conditions at points-of-use. 

In other OSHA rulemakings, NIOSH has suggested numerous factors that af­

fect respirator effectiveness for individual wearers in the workplace.39
•
40 Some of 

the more important ones are (1) filter or sorbent efficiency against the hazard­

ous agent, (2) facepiece design, (3) whether tight-fitting facepieces can be validly 

fit checked before each donning at the point-of-use, ( 4) whether the required fit 

can be achieved by the user for each of several to many donnings, and (5) respi­

rator ruggedness and reliability as it affects continued safety and efficacy. Re-

39National Institute for Occupational Safety and Health: Supplemental Report to 

OSHA for Docket H -049A: Evaluation of Quantitative and Proposed Qualita­

tive Screening Tests for Inadequate Fit Factors of Respirator Users, (October 

1982), pp. 20-21. 

40National Institute for Occupational Safety and Health: Comments to OSHA 

for Docket H -160: Health Standards: Methods of Compliance, (June 1983), 

p. 7. 
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garding the second factor, 42 CFR Part 84 will establish face-seal certification 

categories that do not refer to specific facepiece desigrj.s ( e.g., single-use, dispos­

able, reusable, valveless). · For face-seal performance t~sting, only two facepiece 

categories are specified: (1) quarter and halfmask facepieces and (2) fullface 

facepieces. However, for regulating respirator use, where appropriate OSHA 

generally further subdivides these two categories into relevant types ( e.g., dispos­

able dust and mist, as distinct from either reusable -respirators or those with 

higher filter efficiencies). Because certification and respirator-use regulations 

have different objectives, · both NIOSH and OSHA regard differences in respira­

tor categories between 42 CFR Part 84 and the proposed revision to 29 CFR 

1910.134 to be proper, necessary, and mutually consistent. Therefore, it is per­

fectly appropriate that OSHA should require the use of NIOSH-certified respira­

tors in respirator programs, while classifying such respirators in a manner appro­

priate to OSHA regulation and proposing additional selection and use criteria 

including APFs that are consistent with the OSHA rulemaking record. 

NIOSH is proposing that some respirators and components be certified m 

multiple performance categories ( e.g., filters at Types I, II, and III efficiency 

categories; sorbent canisters at low- and high-capacities, multiple service lives for 

SCBAs, low-temperature operating categories for SCBAs,. flame-resistant and 

non-flame-resistant SCBA facepieces, heat-resistant and conventional SCBA har­

nesses). In order to encourage respirator innovation and design of more protec­

tive respirators for users, the Institute wishes to expand this approach where 

feasible and appropriate. The Institute requests comments and suggestions on 
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additional component performance parameters that could and should be certi­

fied in multiple performance categories. 

For example, NIOSH is considering air-line and powered air-purifying respira­

tor certifications at multiple flow rates. Analysis of current certifications under 

30 CFR Part 11 indicates that many continuous-flow, supplied-air respirators will 

meet higher flow rate criteria. Research has shown that higher flow rates pro­

vide greater protection for wearers.41 Since there have been no user problems 

reported for respirators providing these higher flow rates, NIOSH has deter­

mined that providing for high flow-rate certification classes is feasible. NIOSH 

is seeking comments on certifying air-line devices and P APRs according to the 

following: 

Loose-fitting hood and helmet flow rates: Class I for those meeting or ex­

ceeding 170 L/min (6.00 cubic feet per minute (cfm)) but less than 230 L/min 

(8.12 cfm) and Class II for those meeting or exceeding 230 L/min (8.12 cfm), 

Tight-fitting facepiece flow rates: Class I for those meeting or exceeding 

115 L/min (4.06 cfm) but less than 170 L/min (6.00 cfm) and Class II for those 

meeting or exceeding 170 L/min (6.00 cfm). 

41Hack, A. L., 0. D. Bradley, and A Trujillo: Respirator Protection Factors: 

Part IT-Protection Factors of Supplied-Air Respirators, Am. Ind. Hyg. Assoc. J. 

45:376-381 (1980). 
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A second example of possible certification in multiple performance categories 

would be for longer service lives of sorbent cartridges and canisters. The Insti­

tute invites comments on whether this is feasible and useful. 

The following material is a summary of significant comments received on the 

proposed rule and NIOSH responses to those comments. This portion of the 

Preamble is designed to clarify the intent of the proposed provisions, as well as 

to identify important issues NIOSH is aware of and would particularly like to re­

ceive comments on. Comments are also invited on other relevant issues that are 

not specifically raised in this discussion. All such comments should clearly iden­

tify the provision of the regulation to which they apply, as well as the position 

taken on that provision. It is most helpful, and makes the record more accessi­

ble, when comments are organized in the same order that the regulation is writ­

ten and are indexed to the particular provisions of the regulation to which they 

refer. It should also be noted that on technical issues, substantiation should be 

presented as well as opinion on the appropriateness of a particular requirement. 

Such substantiation may take the form of anecdotes, professional experience, 

scientific studies, etc. Submission of substantive comments helps NIOSH build a 

thorough record upon which to base the final regulation. A complete record on 

all the issues will help ensure that the Final Rule is appropriately drawn to 

address the issue of respirator certification. 

Subpart A-General Provisions. Subpart A establishes the procedures and 

requirements for the certification of respirators. Provisions are given for the 
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expiration of respirator certifications granted under the~ current 30 CFR Part 11, 

certification of complete respirators, and resubmission of upgraded respirators for 

certification. A glossary of nontechnical terms and defip.itions is provided in this 

Subpart. Technical definitions are given in Subpart Q; 

§ 84.1-Purpose. All comments on § 84.1 requested that NIOSH respirator 

certifications apply to all industrial applications, not just mines and mining work­

sites. In addition, commenters stated that although the Mine Safety and Health 

Act mandates the Department of Health and Human Services to approve respi­

rators for use in mines and mining, it does not preclude the Department from 

certifying respirators for non-mining use. It was never the intent of NIOSH to 

limit the use of certified respirators to such a narrow focus of workplaces. 

NIOSH noted the universal thrust of comments that requested broader certifica­

tion coverage and has revised § 84.1 by deleting the references to "mines and 

mining." 

Additionally, 42 CFR Part 84 certifications are issued by the U.S. govern­

ment under a program conducted and administered by NIOSH. This has been 

noted in this first provision. 
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§ 84.2-Certified respirators 

§ 84.2(a). Commenters stated that NIOSH testing assures that all certified respi­

rators have met the same requirements with the same consistency, lending cre­

dence to the certification. Another commenter stated that the NIOSH proposal 

to base the certification on test reports supplied by the applicant will allow 

NIOSH to focus its resources on quality assurance and monitoring of compliance 

through audits and problem investigations. Other commenters stated that re­

viewing test reports instead of verifying test results could be biased and might 

not ensure a safe respirator, that each applicant must be treated in a consistent 

manner, and that NIOSH employee turnover could add to inconsistency due to 

subjectivity of review. 

NIOSH has addressed some of these comments in the response below to 

§ 84.30. Additionally, § 84.31(b) was added to indicate that NIOSH will con­

duct selected tests on each respirator submitted. Section 84.2(b )(3) was added 

to provide for certification of respirators modified to meet the new performance 

requirements of this Part. 

§ 84.2(b)(l}.-Commenters claimed that a 5-year expiration period for Part 11 

certifications will not allow sufficient time for manufacturers to change respira­

tors to meet requirements of 42 CFR Part 84, to make sufficient respirators 

available to users, and to allow for smooth transition to Part 84. Some com­

ments suggested 10 years instead of 5 years. Other commenters recommended 

allowing Part 11 certifications to continue for the useful life of each type of 
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respirator, citing the cost of replacement respirators and the possible interruption 

of respirator programs as reasons. These commenters doubted that NIOSH has 

sufficient personnel to handle all required certifications in the 5-year period. 

Commenters claimed that there is no research or medical evidence to justify the 

expirations of Part 11 certifications and that NIOSH has not demonstrated that 

Part 11 certifications are inadequate. One commenter claimed that the expira­

tion will create an unreasonable and unwarranted burden on the mining industry. 

The substance of these comments is that 5 years is an insufficient time for 

the manufacturers to design and produce and for the users to purchase and 

introduce the improved respirator models certified under 42 CFR Part 84. 

NIOSH recognizes the impact of this requirement. However, NIOSH believes 

that workers that have to wear respirators must be provided with respirators 

having the best assurance of safety and efficacy. This will be accomplished by 

requiring respirators to be certified to the more demanding performance and 

quality assurance requirements of Part 84. Thus it is essential to terminate cur­

rent NIOSH/MSHA certifications in a timely, appropriate, and responsible fash-

IOn. 

Based on cost analyses conducted with process and spreadsheet models devel­

oped for the PRIA 42 and a reanalysis of the benefits created by each regulatory 

42National Institute for Occupational Safety and Health: Preliminary Regulatory 

Impact Analysis: 42 CFR Part 84, Second Notice of Proposed Rulemaking­

Revision of Tests and Requirements for Certification of Respiratory Protective 

Devices, (September 1989). 
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Subpart, NIOSH substantially revised this provision to provide for 5-, 6-, and 8-

year expiration periods instead of the single 5-year expiration period proposed in 

the first NPRM. Potential total costs to respirator owners due to the original 

Sunset Clause were reduced by over $56 million with no significant reduction in 

protection for wearers. 

NIOSH is proposing three different expiration periods for Part 11 certifica­

tions based on respirator class and intended use. Respirators certified under 

30 CFR Part 11 shall continue to be NIOSH/MSHA-certified after the effective 

date of Part 84 as follows: 
I 

• self-contained breathing apparatus used m nonfirefighting environments, 

8 years; 

• self-contained breathing apparatus used in firefighting environments, 5 years; 

• supplied-air (air-line) respirators, 6 years; 

• chemical cartridge and all particulate ( e.g., dust, fume, mist, high efficiency) 

filter respirators, 5 years; and 

• gas masks ( canister respirators), 6 years. 

Respirator manufacturers with respirators certified under Part 11 shall not mar­

ket those respirators as NIOSH/MSHA-certified after the respective expiration 

dates. 

Gas masks ( canister respirators), are generally used in substantially higher 

hazardous concentrations than halfmask respirators and are accepted by OSHA 

for escape-only use in hazardous atmospheres ( even those that are potentially 

immediately dangerous to life or health (IDLH)). Additionally, NIOSH expects 
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that upgrade kits for this respirator class will average about $10 each and new 

Part 84 fullface respirators will cost about $125 each. Therefore NIOSH con­

cluded that the potential benefits gained from leaving the expiration period for 

gas masks at 5 years substantially outweighed the relatively small potential cost 

savings achieved by extending it to 6 years. 

NIOSH concluded that essentially all supplied-air (air-line) respirators in use 

today will meet essentially all performance requirements under Part 84 for this 

respirator class. There will be some important generic certification improve­

ments for this respirator class reflected in Part 84 requirements. These include: 

• increase in sample size and revision of statistical methods used for analysis 

of data from performance tests (§ 84.229), 

• addition of quantitative face-seal performance tests in the laboratory on 25-

person panels for negative-pressure respirators (Subpart R), and 

• improved quality assurance (QA) program requirements (Subpart C). 

However, NIOSH concluded that the potential benefits received by users in 

1995 -1996 due to a 5-year expiration period for supplied-air respirators would 

not outweigh the potential cost savings to owners of $30 million achieved by 

extending it-one year to a total of six years after the effective date of Part 84.43 

Since 1982 NIOSH has been collecting field performance data on SCBAs 

used by firefighters and others. A study of respirators involved in approximately 

15 firefighter fatalities, plus numerous injuries and reports of defective SCBAs, 

have shown significant deficiencies in existing Part 11 certification requirements. 

43Ibid., Tables XVII and XVIII. 
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In particular, deficiencies exist m some Part 11 SCBAs with regard to flame, 

heat, and vibration resistance. There is a greater need for manufacturer respon­

siveness to reporting of SCBA defects or potential defects to users whose lives 

depend daily on these devices. NIOSH concluded that the potential benefits 

received by firefighters resulting from a 5-year expiration period for firefighter 

SCBAs far outweighed the potential average cost to SCBA owners of under 

$8 million/year for 1990-1995. 

For the approximately 72,000 SCBAs used in nonfirefighting environments, 

NIOSH concluded that most of these devices in use today will meet essentially 

all performance requirements under Part 84 for this respirator class and use. 

There will be the same important generic certification improvements for this 

respirator class reflected in Part 84 requirements as for the supplied-air class. 

However, NIOSH concluded that the potential benefits received by users m 

1995 - 1998 due to leaving the expiration period for nonfirefighting SCBAs at 

5 years did not outweigh the potential cost savings of almost $7 million achieved 

by extending it to 8 years.44 

NIOSH concludes that the owners of almost 80% of the atmosphere-supplying 

respirators in 1990 (i.e., about 1.1 million supplied-air, 0.07 million nonfirefight­

ing entry-SCBAs, and 0.16 million escape-only SCBAs45
) will incur no potential 

costs due to the Sunset Clause because the average service lives of these devices 

44Ibid., Tables XVII and XVIII. 

45Ibid., Table XVIII. 
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are the same as the new 6- or 8-year phase-out periods for Part 11 respirators 

provided for these devices under the revised Sunset Clause in this NPRM. 

Owners of about 1 in 7 of the approximately 400,000 entry-SCBA respirators 

used in firefighting applications will incur essentially all potential costs resulting 

from the revised Sunset Clause.46 Over the entire population of about 400,000 

firefighter SCBAs in 1990, about 11 % (41,000) of these devices should require 

upgrade kits at about $350 each after 1995 and less than 4% (15,000) should 

need complete replacement with Part 84 firefighting SCBAs after 1995, where 

the average cost for a new firefighter SCBA is $1,600. 

NIOSH also concludes that the owners of almost 93% of the air-purifying 

respirators in 1990 (i.e., over 5 million nondisposable chemical cartridge and 

particulate respirators47
) will incur no potential costs due to the Sunset Clause 

because the average service lives of these devices are the same as their 5-year 

phase-out period. The only air-purifying respirator owners affected by the Sun­

set Clause will be those owning about 1 in 20 of the 380,000 gas masks in 

1990.48 From the population of 380,000 gas masks, only 1 % (4,700) of these 

devices should require upgrade kits at about $10 each after 1995 and only 4% 

(16,000) should need complete replacement with Part 84 fullface respirators after 

1995, where the average cost of a new respirator is about $125. 

46Ibid. 

48Ibid. 
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§ 84.2(b)(3). After careful consideration of comments received on the issue of 

recertification, NIOSH is proposing new procedures for upgrading respirators 

that are currently certified under 30 CFR Part 11 requirements to recertification 

under 42 CFR Part 84. This new approach will permit manufacturers of 

MSHA/NIOSH-certified respirators to upgrade, rather than replacing with new 

models, many of the more than 7,000 makes and models of respirators currently 

marketed under NIOSH certifications. Alternatively, manufacturers can autho­

rize such upgrading by factory-trained personnel, in accordance with protocols 

and/or through use of replacement parts if necessary, that have been accepted 

by NIOSH. NIOSH will accept applications for respirator upgrades as new ap­

plications for certification. The Institute will review an applicant's test report, 

test selected samples of upgraded respirators to substantiate the applicant's test 

report, and then certify satisfactorily-upgraded respirators. NIOSH will specify 

that defects such as worn or damaged parts must be corrected or repaired be­

fore the upgraded Part 84 certification is effective. These corrections or repairs 

should be considered by owners as routine and responsible maintenance, which 

is also required by 30 CFR Part 11.2 to maintain existing Part 11 approvals. 

This new procedure responds to both the manufacturers' concern about NIOSH 

processing of new certifications and users' concern about the availability and cost 

of respirators certified under 42 CFR Part 84. Compared with the first propos­

al, this new upgrade procedure substantially reduces recertification costs to own-
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ers during the 5-, 6-, or 8-year expiration periods of§ 84.2(b)(l) after the effec­

tive date of 42 CFR Part 84. 

§ 84.2(b)(4). Commenters suggested that NIOSH issue certifications for "Buddy 

Breathers" and respirator components used by firefighters for emergency rescue 

purposes. NIOSH has repeatedly considered the possibility of certifying respira­

tor components, that will permit a component from one manufacturer's respira­

tor to be used on another manufacturer's respirator, or will permit certification 

of a component manufactured by an organization that does not hold a certifica­

tion on a complete respirator. NIOSH has concluded that such certification is 

impractical and may result in respiratory protection that is unsafe and of ques­

tionable efficacy. 

Unless the respirator manufacturing industry were to develop consensus de­

sign-specification and manufacturing-specification standards, it is not possible for 

NIOSH, respirator manufacturers, third-party manufacturers, respirator purchas­

ers, owners, or users to determine and assure that respirators with interchange­

able components will provide safe, reliable, and effective protection. For exam­

ple, the original manufacturer holding the certification for a given model mask 

may change design or manufacturing specifications so that third-party compo­

nents may no longer be compatible. 

In order to assure safety and effectiveness for respirators with third-party 

components, NIOSH would have to add design specifications to Part 84. This 

would virtually eliminate the design flexibility manufacturers will have under 
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Part 84 to obtain certifications for respirators that are innovative, improved, or 

meet specific needs or preferences. Component testing, for all possible respira­

tor assemblies, would be costly and time consuming. 

In the opinion of NIOSH, the certification of "Buddy Breathers," where a 

self-contained breathing apparatus wearer shares breathing air with another per­

son, raises safety and efficacy considerations that have not been satisfactorily 

addressed by proponents of this certification. NIOSH has concluded that ade­

quate evaluation and control of respirator performance cannot be assured if 

component certification is conducted by the Institute. 

§ 84.3-Administrative definitions. Commenters suggested redefining the term 

"major modification" for clarity. NIOSH has redefined both "major modifica­

tion" and "minor modification," as suggested by commenters, by referring to the 

performance of certified respirators as related to the general construction or 

technical requirements of Part 84. The holder of a NIOSH certification has the 

responsibility and best qualifications to make the expert professional judgment as 

to whether a modification will affect the performance ( e.g., safety, efficacy, reli­

ability, adherence to technical and construction require,ments of this Part) of a 

certified respirator. NIOSH defines reliability as the probability that a respirator 

will provide failure-free performance of its intended protective functions during 

its reasonably anticipated lifetime while it is properly used and maintained. 

For example, cosmetic changes such as color changes would generally require 

no testing or inspections. Changes such as purchasing fittings from a different 
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vendor could generally be handled by utilizing normal quality control specifica­

tions and inspections. However, testing might be required for changes such as 

revisions to a filter cover, in order to determine that filter efficacy will still meet 

performance criteria. 

Commenters suggested redefinitions of "respirator," ''workplace," and "simu­

lated workplace" to include hazardous atmospheres, or in effect, to include all 

workplaces. _NIOSH has redefined the term "respirator" by deleting the words 

"engaged in mining and designed," and "mines or mining," as appropriate, from 

the definitions. The terms "simulated workplace" and "workplace" have been 

deleted because they no longer appear in the proposed rule. 

A definition of "critical characteristics" has been added in response to com­

ments on § 84.20. A definition of "upgraded respirator" has also been added in 

response to changes in § 84.2. A definition of "Director" has been added to 

designate the Director of NIOSH. 

Subpart B-Application Procedure. Subpart B establishes the procedures and 

requirements for submitting an application for NIOSH respirator certification. 

During development of the requirements incorporated in the proposed 

42 CFR Part 84, the manufacturers repeatedly requested an amplification and 

clarification of procedures for applying for certification. NIOSH has made a 

number of changes in these procedures, including a clearer delineation of new 

certifications and modifications of certifications, elimination of the need to ob­

tain prior certification of minor modifications of certifications, and a decrease in 
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the amount and variety of material needed for documep.tation. NIOSH has also 

required submission of test reports and test-failure rep~rts, adequate health and 

safety protection for human test subjects, and eliminati?n of prototype respirator 

testing. 

To maintain control and traceability of changes, NIOSH has established two 

modification classes, major and minor. NIOSH requires that the manufacturer 

test respirators to determine the effects of all major modifications and submit 

such modifications for certification, before they are made. Manufacturers must 

continue to keep records : of minor modifications, but they need not report them 

on a regular basis. 

One commenter suggested that a new section be added to Subpart B, pre­

scribing a mandatory waiting period before resubmitting the certification applica­

tion, after an applicant experiences a denial or withdrawal of certification under 

30 CFR Part 11. A time of 6 months was recommended. 

NIOSH has incorporated the intent of this comment by inserting a new 

§ 84.32(c), requiring submission of a report to NIOSH, to accompany a reappli­

cation for certification, detailing the failure, the methods of its correction, and 

the test data supporting the correction, in the event a denial or withdrawal of 

certification is made by NIOSH. 
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§ 84.10-Submission of an application. One commenter suggested a change from 

"Part 18 of this chapter," to the correct designation. NIOSH has deleted this 

reference from 42 CFR Part 84 because it is an MSHA regulation related only 

to permissibility for use in mines. NIOSH will continue liaison with MSHA con­

cerning respirators used in mine rescue and escape, in accordance with a Memo­

randum of Understanding to be developed between the two agencies. 

§ 84.11-Required contents of an application to NIOSH 

§ 84.ll(a) and (b). After reviewing § 84.11, NIOSH has found that combining 

contents of applications for certifications and for major modifications of certifica­

tions in a single requirement, could be misinterpreted. NIOSH has redrafted 

§ 84.11 into two paragraphs. The new paragraph (a) applies only to applications 

for certification. The new paragraph (b) applies only to applications for modifi­

cations of certification. 

§ 84.ll(a)(4) (formerly .ll(d)). Commenters claimed that requiring respirators 

used for performance testing to be made on production tooling is unacceptable, 

costly, unreasonable, and should be deleted. Based o~ more than 15 years of 

testing experience with preproduction respirator samples, NIOSH has concluded 

that certification testing of specially-prepared preproduction samples is not ap­

propriate. This is a research and development function that is expensive for 

NIOSH to maintain, it is not requested or needed by all manufacturers, and is 
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not a proper role for a certifying Federal agency to become involved in a manu­

facturer's proprietary research and development program. 

In recognition of the potential costs involved, NIOSH has deleted the contro­

versial requirement that respirators submitted for certification testing be pro­

duced on production tooling. Compared to the first proposal, this change should 

reduce costs for respirator manufacturers and purchasers. However, note that 

§ 84.ll(a)(4) will still prohibit test respirators from being produced with any 

operation that will not be incorporated in regular production processing ( e.g., 

production-line manufacturing, inspection, testing). Once a certified respirator 

has entered production, any change in respirator design or manufacturing process 

that adversely affects respirator performance must be submitted to NIOSH as 

required by § 84.60. 

Other commenters suggested that the nnmmum number of respirators sub­

mitted to NIOSH be increased to four or six. NIOSH has determined the mini­

mum number of each type of respirator that is required for substantiation test­

mg. Because NIOSH may perform additional tests, as stated in § 84.31(c), 

NIOSH may need to request additional respirator samples. This paragraph has 

been revised to show six as the minimum number of respirators required by 

NIOSH. 
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§ 84.ll(a)(S) (formerly .ll(e)). Commenters stated that manufacturers' advertis­

ing and sales literature should not be required by NIO:SH. NIOSH has revised 

this paragraph by deleting the word "informational" ~ecause NIOSH does not 

evaluate manufacturers' advertising and sales literature. Usually these materials 

are not available until sometime after a certification has been issued. 

§ 84.ll(a)(6) (formerly .ll(f)). Commenters requested that NIOSH clarify the 

requirement for provision of drawings. NIOSH has determined, from certifica­

tion experience, that it needs only top assembly drawings and drawings of major 

respirator components. Reflecting this, NIOSH issued a letter to respirator 

manufacturers on September 15, 1987. In view of this letter and the manufac­

turers' ready compliance with this requirement, NIOSH has revised this para­

graph to require only top assembly drawings and drawings of major respirator 

components. Compared with the first proposal, this change will reduce certifica­

tion costs for respirator manufacturers and purchasers. Major respirator compo­

nents are defined in Appendix B. 

§ 84.ll(a)(7) (formerly .ll(g)). Commenters stated that NIOSH should not re­

quest a complete parts list. As with paragraph (a)(6), NIOSH has revised this 

paragraph to require only major respirator components specified in Appendix B 

of this Part. 
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One commenter requested that computer printouts of parts should be in­

cluded. NIOSH will accept any satisfactory form of such parts lists, that pro­

vides the necessary information. 

Another comment stated that parts lists should include material identification 

of all materials in contact with the breathing medium. The specification of 

material in contact with the breathing medium will normally be provided to 

NIOSH under the requirements of this paragraph. 

§ 84.ll(a)(8) (formerly .ll(h)). A commenter asked whether engineering draw­

ings must state "material is proprietary." The purpose of this requirement, now 

designated as paragraph (a)(8), is to assure that applicant's documents containing 

confidential, privileged, or trade secret information, will be clearly identified as 

such in the event they are evaluated at a future date for possible release under 

the Freedom of Information Act. It is important for respirator manufacturers, 

owners, purchasers, users, and other interested parties to note that NIOSH will .. 
not disclose any data and information submitted or divulged to the Institute that 

falls within the DHHS Freedom of Information regulatory definitions ( 45 CFR 

5.65) of trade. secrets and commercial or financial information that is privileged 

or confidential. For example, 45 CFR 5.65(a) defines a trade secret as a "se­

cret, commercially valuable plan, formula, process, or device that is used for the 

making, preparing, compounding, or processing of trade commodities and that 

can be said to be the end product of either innovation or substantial effort." 
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See additional discussion on this issue in the Preamble at § 84.33-Availability of 

respirator test results. 

§ 84.ll(a)(9). After reviewing § 84.11, NIOSH determined that it should pre­

scribe requirements for "upgraded respirators" where they may be submitted for 

certification under Part 84. NIOSH has revised § 84.11 by adding a new para­

graph (a)(9) to prescribe the additional requirements necessary for applications 

for certification of "upgraded respirators." 

§ 84.ll(a)(lO) (formerly .ll(i)). Commenters were concerned that applicants 

should be advised beforehand of the total certification fee, or at least of a maxi­

mum limit of the fee. In response to the comments, NIOSH has proposed a fee 

schedule in the Preamble (see discussion at § 84.90) and is proposing a 

regulatory procedure (§ 84.90) for notice on any future changes in the fee 

schedule . 

§ 84.ll(a)(ll) (formerly .llG)). Commenters stated that the proposed require­

ment for complying fully with human subjects testing requirements of 45 CFR 

Part 46 is too restrictive. They pointed out that the cited regulation applies to 

clinical research relating to drugs, vaccines, and medical devices and that it will 

create a considerable burden of paper work, delay the certification process, and 

increase costs. 
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The withdrawal of the requirement for workplace testing of respirators under 

this second NPRM eliminated a significant segment of testing requiring the pro­

tection of human subjects. The remaining testing will be conducted in the labo­

ratory and does not pose a significant risk to human subjects. For example, 

under Subpart R, only exposure with minimal risk would occur (i.e., to nontoxic 

aerosols or oil mists during face-seal performance tests). On the other hand, 

under Subpart S, there is a .risk of over-exertion associated with testing the self­

contained breathing apparatus. 

As a matter of policy for this proposal, NIOSH is maintaining a human sub­

jects requirement consistent with the provisions of 45 CFR Part 46. The provi­

sions of 45 CFR Part 46 are consistent with the Proposed Model Federal Policy 

for the Protection of Human Subjects published at 51 Federal Register 20204 by 

the Office of Science and Technology Policy on June 3, 1986. 

Within the context of the NPRM, the provisions of Appendix C are meant to 

apply to the use of human subjects in testing under Subpart S that involves some 

risk of over-exertion while performing various tasks with self-contained breathing 

apparatus worn by the subjects (i.e., §§ 84. 255, 84.257, 84.259, 84.260, 84.261, 

84.262). NIOSH does not contemplate that these human subject requirements 

would apply to fit testing under Subpart R so long as nontoxic aerosols or oil 

mists are used. Accordingly, NIOSH does not expect that this narrow applica­

tion of the human subjects protection requirement would place a significant 

economic burden on respirator manufacturers who seek certification of respira­

tors from NIOSH under this Part. Furthermore, NIOSH concludes that this 
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proposed application of Appendix C will protect human subjects who may be 

exposed to more than minimal risk in the certification process. NIOSH solicits 

comments on this issue. 

§ 84. ll(a)(12). This is a new paragraph that specifies that the applicant shall 

identify those respirators designed for firefighting environments and mine rescue 

and other mine emergencies. This requirement will enable NIOSH to readily 

identify those applications that will require MSHA review and concurrence 

and/ or testing as firefighting and/ or mine-rescue respirators. 

§ 84.12-Withdrawal of an application and § 84.13-Evaluation of an application. 

After reviewing these sections, NIOSH determined that the words "for certifica­

tion" and "for certification of a respirator" were not appropriate because the 

sections applied to major modifications as well as certifications. NIOSH has 

revised §§ 84.12 and 84.13, by deleting the words "for certification" and "for 

certification of a respirator," where they appeared. 

Subpart C::::Ouality Assurance. The function of Subpart C is to set forth the 

minimum performance requirements for respirator manufacturers' quality assur­

ance (QA) programs used in the manufacture and distribution of NIOSH-certi­

fied respirators. The accepted practices of a satisfactory quality assurance pro­

gram are a vital factor in assuring that only safe and effective respirators reach 

users in the workplace. NIOSH uses the term "quality assurance" to embody 
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the total efforts of a respirator manufacturer's quality control and quality engi­

neering activities. Quality control activities are designed to minimize the inci­

dence of nonconf ormance during and after production. Specifications and toler­

ances are established, process capabilities ascertained, and tests and inspections 

performed to compare actual against standard performance. In instances of off­

standard production, a response mechanism must provide for (1) correction and 

(2) steps to prevent recurrence of respirator defects. Quality engineering is 

analysis of the respirator manufacturing system at all stages of development, 

including evaluation of designs, process optimization studies, and development of 

process capabilities. Quality engineering utilizes such analytical techniques as 

reliability evaluation, human factors studies, operations research, and cost and 

effectiveness analyses.49 

The current 30 CFR 11.41 requires respirator manufacturers to develop and 

operate QA plans "in accordance with procedures set forth in Military Standard 

MIL-STD-105D." This specification standard incorporates a statistical sampl­

ing strategy based on a quality standard known as "acceptable quality level" 

(AQL). Section 11.41 specifies the following AQL levels for "outgoing" respira­

tors or components (i.e., those shipped to respirator users): (A) 1.0% defective 

for those with "major A" defects, (B) 2.5% defects for those with "major B" 

defects, and (C) 4.0% for those with "minor" defects. Bowker and Lieberman 

49Enrick, N. L.: Quality Control and Reliability, Sixth Edition, Industrial Press 

Inc., New York, New York, (1972), p. 301. 
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state that "The AQL may be viewed as the highest percent defective that is 

acceptable as a process average."50 

The fundamental problem with the AOL-specification standards in the current 

regulation is that they neglect the percentage of defective respirators shipped to 

respirator users. The primary effect of AQL standards in QA programs is to re­

duce production and QA costs for manufacturers. Bowker and Lieberman state 

" ... this type of classification does not specify anything about the protection the 

consumer has against the acceptance of a lot worse than the AQL."51 

The impact of a "l % defective" AQL standard can be estimated from an 

operating characteristic ( OC) curve such as Figure 1, which is based on Figure 

13.5 in Bowker and Lieberman.52 This curve would apply to major A defects in 

30 CFR Part 11.41. Figure 1 shows that those lots with 2% defective items 

( e.g., 20 in a lot of 1,000) would have almost an 80% chance of reaching respi­

rator users. Those lots with 4.0% major A defective items would have about a 

1 in 3 chance of reaching workers. Grossly defective lots with 6.0% major A 

defects (i.e., exceeding the AQL standard by 600%) would have almost a 1 in 10 

chance of reaching users. 

50Bowker, A. H. and G. J. Lieberman: Engineering Statistics. Second Edition, 

Prentice-Hall, Inc., Englewood Cliffs, New Jersey, (1972), p. 511. 

51Ibid., p. 511. 

52Ibid., p. 513. 
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Figure 1-0perating characteristic curves for 1 %-defective quality standard. 

In contrast to AQL-specification standards, other QA standards are available 

that assure lots with unacceptable percentages of defectives will have a minimal 

chance of being shipped to users. One of these is the "lot tolerance percent 

defective" (LTPD) standard. With this type of QA standard, the "consumers 
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risk" of receiving an unacceptable lot (i.e., a lot exceeding the quality standard) 

is set to a low value such as 10%. Figure 1 indicates that for an LTPD QA 

plan, the consumers risk drops rapidly to almost zero at twice the quality stan­

dard. This is sharp contrast to the results from AQL QA plans. The most 

widely used LTPD plans are the Dodge-Romig tables. 

The focus of the proposed 42 CFR Part 84 is to place on respirator manu­

facturers the responsibility for implementing and maintaining QA programs that 

adequately protect users. In place of the detailed quality assurance requirements 

and AOL-specification standards in the current 30 CFR Part 11, NIOSH has 

identified only a few of the critical components of quality assurance. This will 

permit respirator manufacturers considerably more flexibility in designing a quali­

ty assurance programs that protect users. This flexibility should also enable 

manufacturers to reduce quality assurance costs. 

In addition to pre- and post-production quality assurance, NIOSH is con­

cerned with the manufacturer's ability to trace product sales, and should the 

need arise, to contact users and purchasers of defective respirators. Thus, 

NIOSH has provided specific requirements for notification of defects to NIOSH 

and to respirator users. 
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§ 84.20-0uality assurance 

§§ 84.20(a, b, and d). Commenters stated that NIOSH had not defined "critical 

characteristics." In view of the importance of the concept of "critical character­

istics," NIOSH defined this term in § 84.3, as a feature capable of adversely af­

fecting product safety and efficacy. 

§§ 84.20(c and h). A commenter said that required drawings and specifications 

may employ use of computer-aided design and manufacturing systems. NIOSH 

has always and will continue to accept any drawing and/ or specification that 

provides sufficient detail for its intended purpose, the description of the respira­

tor design and construction. Use of computer-aided design is satisfactory if 

these minimum requirements are met. 

§ 84.20(e). Commenters said that NIOSH personnel should conduct periodic 

plant audits, with advance notice, whether they believe the manufacturer is dis­

tributing noncompliant respirators or not. NIOSH agrees with this comment 

except for the limitation of advance notice. The Institute has revised the provi­

sion to permit NIOSH to conduct routine periodic pl~nt audits without cause. 

Additionally, NIOSH may conduct without prior notice special plant audits when 

NIOSH has cause to believe a certified respirator is noncompliant with any re­

quirement of this Part. 

One comment stated that plant audits should be at a time mutually agreeable 

to the manufacturer and NIOSH. There may be instances, such as discovery of 
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a serious defect in a respirator, when NIOSH may wish to insist upon conducting 

a plant audit at the earliest possible date. Therefore NIOSH did not accept the 

proposal for selection of a time mutually agreeable to the manufacturer. 

§ 84.20(0. Commenters stated that NIOSH should specify the number of respi­

rators needed for audit-testing purposes. One comment stated that NIOSH 

should purchase all audit samples. NIOSH has considered all of the comments 

and concludes that it will be more appropriate for the manufacturer to conduct 

regular audit tests of each respirator and for NIOSH to purchase samples for its 

ongoing audit testing from the open market rather than have samples supplied 

by the manufacturer. However, for cause, NIOSH will still require a manufac­

turer to supply respirators without charge to NIOSH for examination and test­

ing. In this way the samples tested by NIOSH are more likely to be representa­

tive of respirators that are supplied to workers in the years following the initial 

certification. Another advantage of this approach is that the audit testing con­

ducted by the manufacturer and the audit testing conducted by NIOSH will be 

independent activities. Separation of these activities is considered by NIOSH to 

be in the best interest of workers who depend on respirators for safe and effec­

tive respiratory protection. 

Considerable NIOSH experience in performing post-certification audits and 

analyzing complaints reported to the Institute's Respirator Complaint Coordina­

tor indicates that the majority of problems with certified respirators are related 

to poor quality control practices. Therefore, NIOSH maintains that production-
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line respirators need to be periodically tested by the m~nufacturer to assure that 

they maintain compliance ·with certification performanc~ criteria. 

NIOSH is proposing fo eliminate all of the specification-standard reqmre­

ments for manufacturer quality control that are contained in Subpart E of the 

current 30 CFR Part 11 (e.g., §§ 11.41 and 11.43). In their place NIOSH is 

proposing the performance-based requirements of § 84.20. These new perform­

ance standards permit manufacturers broad leeway to design and implement 

quality assurance programs that are more economical, effective, and that better 

meet their individual needs than those specified under the current Part 11. This 

provision has significant cost-savings potential for respirator manufacturers and 

purchasers. 

However, typical quality assurance programs are not designed to assure that 

production respirators will meet all applicable performance requirements of this 

Part. In particular, most quality assurance programs examine only respirator 

components, not entire respirator assemblies as received by the user. During 

several years of respirator production, manufacturing variations may accumulate 

and result in a noncomplying respirator. Therefore, NIOSH has revised 

§ 84.20(f) to require each respirator manufacturer to perform audit testing of 

each certified respirator at least every 3 years. After several years of experience 

with this provision and an evaluation of information received under the require­

ments of other sections ( e.g., §§ 84.21, 84.22, 84.25), NIOSH will evaluate if 

3 years is an appropriate minimum period for this provision. 
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In its deliberations on the requirement for periodic audit testing, NIOSH con­

sidered the possibility of different mandatory periods for different performance 

tests. Less critical or important tests would need to be repeated less often than 

other tests (e.g., at least every five years). NIOSH invites comments, supported 

by suitable scientific rationale, for alternative scheduling of the necessary audit 

testing required in this provision. 

In order to minimize the triennial audit burden for each respirator manufac­

turer and yet provide an unbiased and valid periodic audit of certified respira­

tors, NIOSH has determined that test samples shall be randomly selected from 

respirators that are in production during the year. The complete respirator is to 

be tested, unless a respirator component is used on several respirators in the 

same class of respirators. In that event, a representative sample of that compo­

nent from any respirator certified under that class may be tested. NIOSH must 

be notified of any respirator not conforming to 42 CFR Part 84 requirements 

that is observed during a manufacturer's audit testing as prescribed in § 84.22. 

Another commenter asked if NIOSH will audit only newly manufactured res­

pirators or respirators used in the workplace. NIOSH intends that the audit 

tests by both NIOSH and the respirator manufacturer ~11 be conducted on new 

rather than used respirators. Testing of new respirators is appropriate for audit 

testing because the performance requirements of this Part are developed for new 

devices. Problems and defects that occur during respirator use are the focus of 

other aspects of this Part. 
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§ 84.21-Discovery of defect or failure of compliance by manufacturer: notice 

requirements. 

§ 84.21(a). Commenters were concerned that the words "produced or assem­

bled" could be interpreted to apply to all respirators, including those produced 

but not released because of quality assurance rejection. NIOSH is concerned 

that all respirators released for sale shall comply with the requirements of 

42 CFR Part 84. NIOSH recognizes that all manufacturers may, on occasion, 

produce a defective respirator. However, it is assumed that these defective res­

pirators are found during quality assurance inspection and are not released for 

sale. NIOSH has revised § 84.21(a) by changing "produced or assembled by 

him" with the words "released for sale or distribution." 

§ 84.21(b). Commenters suggested that the term "reasonable time" be replaced 

with "ten working days." To create a minimal burden for manufacturers, 

NIOSH will permit 30 days for manufacturers to notify NIOSH of defective 

respirators. This length of time should not create a hazard for respirator users 

because this requirement applies only to defects that do not pose an immediate 

or significant threat of serious injury or death. 

§ 84.21(c). Commenters stated that records should be kept so that subsequent 

users can be located. Although most manufacturers may be able to locate the 

first purchasers of respirators, subsequent transfers of ownership are very difficult 

to trace. Apparently, the resale of used self-contained breathing apparatus is a 
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common practice, and records of such resales may not be available to the manu­

facturers. 

One comment stated that notification should be required only when defects 

detract from the level of protection afforded the user. NIOSH has seen 

instances where defects do not detract from the level of protection afforded the 

wearer but do affect respirator comfort and acceptance. Rather than attempting 

to broadly define a level of protection, NIOSH prefers to judge each defect on 

the basis of its effect on respirator safety and efficacy. Examples of defects that 

do not detract from prote"ction but may require notification include hazards cre­

ated by sharp edges on a device, discomfort caused by . high-temperature breath­

ing gas, vision distortion due to the facepiece lens, and dermatitis due to a man­

ufacturer's facepiece cleaning agent. 

§ 84.22-Notification by the manufacturer to NIOSH. To clarify this require­

ment, NIOSH has identified its Division of Safety Research as the division re­

sponsible for respirator certifications. 

§ 84.22(b). Several comments stated that NIOSH should not be concerned 

about the total number of respirators produced, only the nurpber that have been 

distributed or sold. To enable NIOSH to make an evaluation of the total extent 

of defects in relation to the total production of a respirator, the total number 

judged acceptable by the manufacturer's quality assurance program must be 
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reported to NIOSH. This is particularly important with new products that re­

main at the manufacturer's facility. 

§ 84.23-Notification by the manufacturer to affected persons 

§ 84.23(a). During the development of this provision and § 84.21(c), NIOSH 

envisioned situations in which a manufacturer might recover all units of a poten­

tially defective respirator from dealers and distributors before any units were 

shipped to purchasers. In those instances no owner or user would be affected. 

Therefore notification to dealers and distributors would be sufficient. 

§ 84.23(b). Commenters stated that notification by certified mail to respirator 

users should be limited to those known to the manufacturer and, where known 

to the manufacturer, to subsequent transferees. Because it does not appear 

feasible to require manufacturers to identify all subsequent transfers of owner­

ship, NIOSH has revised § 84.23(b) by adding the words ''where known to the 

manufacturer." 

§ 84.25-Determination by NIOSH that a respirator fails to comply or has a de­

fect 

§§ 84.25(a and b). Commenters stated that "deployed respirators" should not be 

expected to perform "as new." Section 84.25(a) must apply to both new and de­

ployed respirators because defects may be inherent in a respirator design but 

may not become apparent except through actual use in workplaces. 
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Subpart D-Laboratmy Respirator Testing. The function of Subpart D is to set 

forth the generic requirements for the laboratory-performance testing conducted 

by manufacturers and NIOSH. The original proposal for Subpart D contained 

the requirement that applicants perform all tests and provide a comprehensive 

test report to NIOSH. NIOSH would then review the test report, perform sub­

stantiation tests, and if appropriate, would issue the certification. Manufacturers 

and users of respirators had several concerns regarding this proposal, and their 

concerns are expressed in the following comments. These concerns are 

addressed in the responses to these comments. 

§ 84.30-Laborato:ry testing by applicant. Commenters indicated that NIOSH 

should repeat all the tests conducted by the applicant. There were two basic 

reasons for these recommendations. First, there was a concern that the inten­

tion of NIOSH was to rely only ori the testing conducted by the manufacturer. 

It was perceived that NIOSH certification will become a self-certification pro­

gram in which manufacturers will self-certify their respirators. Second, there was 

a concern that if NIOSH were to duplicate selected tests rather than all tests, it 

will be unfair to manufacturers because NIOSH will not necessarily duplicate the 

same test for each applicant and this will introduce a bias into the respirator 

evaluation. 

NIOSH has revised the wording of § 84.2(a) and added a new § 84.31-

NIOSH evaluation of respirator performance to indicate that NIOSH will con-

64 



duct selected tests on each respirator submission in order to substantiate the 

accuracy and validity of the test methods, results, and conclusions included in an 

applicant's test report. This will also serve to reduce any bias that may be intro­

duced by applicant's or third-party's testing or by NIOSH substantiation tests. 

NIOSH will provide standard test procedures for performing the substantiation 

tests contained in this second NPRM. All test procedures will be designed so 

that tests will be performed within the parameters and tolerances specified in 

Subparts Q through Z of this Part. Any respirator that fails when tested at any 

test condition that falls within a range or tolerance specified in this Part will be 

denied certification. NIOSH will analyze performance test data using the statis­

tical procedure specified in this Part. 

It was not and is not the intention of NIOSH to base the Institute's certifica­

tions only upon test results reported by respirator manufacturers. Instead, it is 

the intent of NIOSH that certifications be based on four testing elements. First, 

manufacturer will conduct tests required by this Part and submit documents to 

demonstrate that the manufacturer is both capable of properly conducting the 

certification tests and that all test criteria were satisfactorily met. Second, se­

lected tests will be performed by NIOSH to substantiate that a manufacturer's 

test results are valid and accurate. Third, as a part of its quality assurance pro­

gram, a manufacturer must periodically conduct certification testing to assure 

continued compliance with the performance requirements of this Part in the 

years following initial certification. Fourth, on a regular basis after the issuance 
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of a certification, NIOSH will conduct audit testing to substantiate continued 

compliance with the performance requirements of this Part. 

The audit testing conducted both by NIOSH and by the manufacturer on a 

continuing basis following the initial certification is as important, or more impor­

tant, than the initial testing conducted by NIOSH and manufacturers to obtain a 

certification. The follow-up audit tests assure the safety and efficacy of respira­

tors that are actually supplied to workers. Because of the importance of the 

continued performance testing by manufacturers during the many years in which 

a respirator may be marketed, NIOSH maintains that it is essential to assure not 

only that the respirator samples initially submitted comply with the performance 

requirements of this part, but that the manufacturer is capable of conducting the 

ongoing tests in an accurate and valid manner. Toward this goal, NIOSH will 

carefully review the original test reports submitted to NIOSH with the initial 

application to assure that a manufacturer has demonstrated the ability to proper­

ly conduct the required performance tests. 

In order to give proper emphasis to its audit testing, it is essential to make 

the initial certification testing as efficient and relevant as possible. To this end 

NIOSH must-be able to select the particular tests that it will substantiate in its 

initial certification testing. Such selection will be based on the following consid­

erations. 

(1) A review of the manufacturer's test report. If, for example, there were 

questions about any of a manufacturer's test methods or results, these tests will 

be repeated by NIOSH. 
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(2) A review of the respirator design. If there were, for example, unusual or 

unproven design features that could affect performance in a particular test or 

tests, that test or tests will be duplicated by NIOSH. 

(3) A consideration of the past testing results for a particular manufacturer. 

If, for example, a manufacturer has had a history of submitting test results that 

are inconsistent with NIOSH test results, NIOSH may elect to repeat these tests. 

This is not unfair to that manufacturer because all respirators are required to 

pass all the performance tests. In any case, the protection of respirator users 

must take precedence over any concerns of unfairness. NIOSH maintains that 

workers are best served if NIOSH is permitted to exercise discretionary judg­

ment in the initial certification tests conducted by the Institute. 

Former § 84.31-Guidelines for workplace or simulated-workplace testing. 

former § 84.32-Workplace or simulated-workplace testing by applicant: Certifi­

cation of minimum performance level. and former § 84.33-Workplace or simu­

lated-workplace testing by applicant: Certification of higher performance level. 

NIOSH received numerous comments on the proposed workplace or simulated­

workplace testing of respirators. Commenters claimed that the technology for 

such tests was not available, that NIOSH had not provided protocols for per­

forming tests for public comment, and that the tests would be very costly for 

applicants to perform. However, many of the comments did recognize the value 

of workplace respirator testing and suggested that NIOSH develop the protocols 
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through further research and incorporate this requirement in a future amend­

ment to 42 CFR Part 84. 

Please refer to the discussion at the beginning of this Preamble regarding the 

former provisions for workplace or simulated-workplace testing. As noted earli­

er, in order not to needlessly delay the major advances contained in this propos­

al and provide ample opportunity to address public concerns on workplace test­

ing, NIOSH has removed the requirement for workplace or simulated-workplace 

testing from this proposal. NIOSH will publish a separate regulatory proposal to 

implement this type of performance testing in the future. Compared with the 

first proposal, this change will substantially reduce certification costs for respira­

tor manufacturers and purchasers. 

§ 84.32-Issuance of denial of certification. The former §§ 84.31, 84.32, and 

84.33 contained, in addition to prescribed workplace and simulated-workplace 

tests, a description of the procedures to be used by NIOSH for issuance or deni­

al of certifications. NIOSH has drafted a new § 84.32 to prescribe the proce­

dures to be followed by NIOSH for issuance and denial of certifications. Ap­

peals of denials are also described. The new requirements in § 84.32 refer to 

evaluation of test reports specified in § 84.30 and the test report required with 

any application resubmission after a denial of certification by NIOSH. The 

Institute will require the latter report to analyze the cause of failure to pass the 

NIOSH test(s), demonstrate that the manufacturer has corrected the defects that 
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caused the failure, and demonstrate that the manufacturer has performed tests 

necessary to assure conformance with the certification requirements. 

§ 84.33 (former .34)-Availability of respirator test results. Commenters stated 

that laboratory and workplace test results and test protocols should not be made 

available for public review if they contain trade secrets and/ or confidential or fi­

nancial information. NIOSH maintains that the public has a right to examine 

the test results on which a certification is based. At present, under the Freedom 

of Information Act (5 U.S.C. § 552), NIOSH test results from certifications is­

sued under 30 CFR Part 11 can be released to the public. NIOSH has revised 

§ 84.34 to specify that all results of laboratory tests conducted under the provi­

sions of this Part will be available for public review. NIOSH will make the full­

est possible disclosure of performance test data to the public, consistent with the 

rights of individuals to privacy, the property right of persons in trade secrets and 

confidential commercial or financial information, and the need for the agency to 

promote frank internal policy deliberations and to pursue its certification activi­

ties without disruption. In order to assure that a manufacturer's confidential or 

trade secret information in an application is not inadvertently released, test re­

sults (all of which are nonconfidential) should be furnished in a separate section 

of the performance test report so that confidential information is not intermin­

gled with nonconfidential material. 

Performance test results from both NIOSH ( e.g., from tests conducted under 

§ 84.31) and applicants (e.g., received as part of certification applications) can 
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provide valuable information to assist in adequate respirator selection to respira­

tor purchasers, owners, and users. Therefore, NIOSH intends to periodically 

publish in a timely fashion ( e.g., as summary tables in the NIOSH Certified 

Equipment List53
) relevant performance test results such as, but not limited to, 

the following: 

Particulate, air-purifying respirators: Face-seal leakage, filter penetration. 

Sorbent cartridge and canister respirators: Face-seal leakage, service life for 

most severe gas or vapor test. 

Powered air-purifying respirators (P APRs): Same as for applicable particulate or 

sorbent respirator, flow rate. 

Air-line respirators, pressure-demand and demand modes: Pressure range, 

breathing resistance. 

Air-line respirators, continuous-flow mode: Pressure range, breathing resistance, 

flow rate. 

53National Institute for Occupational Safety and Health: NIOSH Certified 

Equipment List as of December 31, 1988, DHHS (NIOSH) Publication #89-

105, Cincinnati, OH (January 1989). 
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Self-contained breathing apparatus (SCBA), open-circuit: Service life, weight, 

sound level, certified low-temperature level, regulator location, high- or low-pres­

sure cylinders, use of bypass valve. 

Self-contained breathing apparatus (SCBA). closed-circuit: Same as for open­

circuit SCBAs, maximum oxygen concentration in facepiece. 

The Institute requests comments and suggestions on other descriptive or per­

formance information that NIOSH could publish to assist purchasers, owners, 

and users in appropriate respirator selection. 

Subpart E-NIOSH Certification Label. The function of Subpart E is to set 

forth the requirements for the certification label that must be affixed to every 

NIOSH-certified respirator. The NIOSH certification label serves as the manu­

facturer's proof of certification, the guide to the proper component parts and 

use, and states use limitations and cautions. Thus it is an important notice to 

the respirator purchaser and user. This Subpart prescribes certain minimal label 

designs and component-marking requirements. It also , states that NIOSH may 

add certain cautionary and certification limitation statements, as necessary, for 

specific types of respirators. 
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§ 84.40-Required contents of a certification label 

§ 84.40(a). Commenters suggested adding statements to the certification label 

that the respirator must be used in accordance with a complete respirator pro­

gram and that the use of air-purifying respirators should be prohibited for pro­

tection against contaminants without adequate warning properties and in 

atmospheres immediately dangerous to life or health. NIOSH has clarified in 

Appendix A that use in accordance with a complete respirator program is an 

assumed condition of use for these respirators. The other requested precautions 

are generally included on the appropriate labels, where necessary. 

Former § 84.40(a)(3). Commenters stated that lot number and date of manufac­

ture need not appear on the certification label because they are more appropri­

ately required in § 84.4 l(b) as applied to component parts of the respirator. 

NIOSH has revised § 84.40(a) by deleting the requirement of marking the certi­

fication label with lot number and date of manufacture because § 84.4 l(b) has 

the requirement for marking of component parts. Compared with the first pro­

posal, this revision will reduce costs for both respirator manufacturers and pur­

chasers. 

§ 84.40(a)(3) (former (a)(4)). Commenters stated that the term "Certified by 

the U.S. Government" is inappropriate and that NIOSH can only certify in the 

name of NIOSH. Because respirator users and manufacturers contact NIOSH 

with questions and reports about certified respirators, it is important that NIOSH 
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be identified on the label as the certifying agency. NlOSH has revised the re­

quirement to read "Certified for the U. S. Government by the National Institute 

for Occupational Safety and Health under 42 CFR Part 84." 

§ 84.41-General label and marking requirements. 

§ 84.4 l(a). A commenter stated that the certification label for self-contained 

breathing apparatus should not appear on the harness assembly. Because the 

fabric parts of the harness are subject to wear and frequent replacement, the 

proper location for the label 1s on the harness earner assembly. 

Section 84.41(a) has been revised to indicate this. 

§ 84.41(b). Commenters said that NIOSH should define maJor component. 

NIOSH has defined "major respirator component" in § 84.3, and is requiring 

that only these components be labeled. It is not feasible or practical to mark all 

individual components. 

Commenters stated that the manufacturer should determine which components 

are to be traceable. NIOSH will continue to require traceability of any compo­

nent that, if seriously defective, would create a hazard to the wearer of the res­

pirator. 

One comment stated that manufacturers should use serial numbers to include 

lot number or date of manufacture. NIOSH will accept marking of lot number, 

serial number, or date of manufacture as long as the particular lot of respirators 

or respirator components is traceable. 
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Subpart F-Maintenance and Instructional Materials. The function of Subpart F 

is to set forth the requirements for maintenance and instructional materials for 

NIOSH-certified respirators. NIOSH maintains that instructional materials for 

the users, including both elementary and complete maintenance manuals, where 

necessary, must be made available by the manufacturer. During investigations of 

respirator problems, NIOSH has found that improper or insufficient instructions 

and maintenance manuals have resulted in improper use and maintenance. This 

Subpart has been revised to promote the availability of the most complete and 

useful instructional and maintenance documents. 

§ 84.50-User instructions. Commenters stated that maintenance manuals should 

not be furnished with respirators because they are not required for the simple 

respirators and encourage unqualified persons to repair the more complicated 

respirators. Although NIOSH agrees that detailed maintenance manuals need 

not be provided to all users, they must be available for use by qualified mainte­

nance and repair personnel. Also, basic maintenance instructions must be pro­

vided with all respirators. NIOSH has revised § 84.50 to cover user instructions 

and added a new § 84.51-Maintenance manuals to clarify and amplify these 

requirements. Compared with the first proposal, these changes should reduce 

costs for both respirator manufacturers and purchasers. Section 84.50 also re­

quires that user instructions be provided with each respirator. 
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Subpart G-Modification of MSHA/NIOSH Certified Respirators. The function 

of Subpart G is to set forth the procedures and requirements for modifying a 

respirator currently certified under 30 CFR Part 11 requirements. NIOSH rec­

ognizes that respirator manufacturers will need to modify MSHA/NIOSH-certi­

fied respirators to take advantage of new materials, to replace components 

and/ or materials that are no longer available from suppliers, and to revise pro­

duction processes to reduce costs and/or increase respirator safety and efficacy. 

§ 84.60-Major modifications of MSHA/NIOSH certified respirators. Commen­

ters requested a better definition of "major modification." NIOSH has redefined 

"major modification," as suggested by the commenters, to be any modification 

that affects the performance of a certified respirator, as related to the require­

ments of this Part. NIOSH has also clarified the language of § 84.60 by indicat­

ing that MSHA/NIOSH-certified devices may be modified and that such modifi­

cations shall meet the requirements of 30 CFR Part 11 that are incorporated in 

this part as Appendix C. Modifications to NIOSH certifications granted under 

42 CFR Part 84 are now included in § 84.11. 

Subpart H-Withdrawal of Certification. The function of Subpart H is to set 

forth the withdrawal procedures for a NIOSH certification. It details the causes 

that would prompt NIOSH to seek a withdrawal of a respirator certification and 

outlines the procedures the manufacturer must follow to appeal such withdrawal 

action. NIOSH maintains that these requirements are necessary to assure that 
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only those respirators that are in compliance with the requirements of 

42 CFR Part 84, and are · otherwise non-hazardous to the user, are distributed 

and sold by the manufacturers. 

§ 84.70-Withdrawal of certification for cause 

§ 84.70(g). Commenters stated that defects in undistributed respirators should 

not be cause for withdrawal of certification. NIOSH recognizes that most respi­

rator defects are found by the manufacturer during normal quality assurance 

inspection procedures and that defective respirators usually do not leave the 

manufacturing facility. Thus this paragraph has been revised to include the re­

quested change. Compared with the possible effect of the first proposal, this 

revision will reduce costs for both respirator manufacturers and purchasers. 

§ 84.70(h). Commenters were concerned that a certification might be withdrawn 

if NIOSH has not specified a proper test or test method to assure reasonable 

protection to a respirator user. NIOSH has revised § 84.70(h) to specify with­

drawal of a certification if a test in the applicant's report is invalid. In accept­

ing the applicant's test report, NIOSH is, in effect, placing reliance on the appli­

cant's ability to conduct the tests in a reliable and accurate !Danner. If NIOSH 

later finds that the applicant's test report is invalid ( e.g., incorrect data, incorrect 

assumptions, incorrect data interpretation), then the invalid test report will be a 

cause for withdrawal of certification. 
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Additionally, if any applicants knowingly and willfully falsify, conceal, or cover 

up by trick, scheme, or device a material fact; or make any false, fictitious or 

fraudulent statements or representations to NIOSH; or make or use any false 

writing or document in an application to NIOSH while knowing the same to 

contain any false, fictitious, or fraudulent statement or entry, they will be subject 

to a fine of up to $10,000 or imprisonment of up to 5 years, or both as provided 

for in 18 U.S.C. § 1001. 

§ 84.71-Procedure for withdrawal of certification for cause and manufacturer's 

right to appeal. A commenter stated that "stop sale" orders should be issued to 

manufacturers to prevent more defective products from reaching the market 

place during the withdrawal proceeding. Under 30 CFR Part 11, NIOSH has 

frequently requested that manufacturers stop the sale of defective respirators as 

MSHA/NIOSH-certified until the defect is corrected and, when necessary, defec­

tive respirators or components have been recalled. This voluntary stop-sale pro­

cedure has worked satisfactorily for the past several years and NIOSH prefers to 

continue it. 

Subpart I-Appeals. The function of Subpart I is to set forth the procedure for 

a manufacturer to appeal a NIOSH denial or withdrawal of a respirator certifi­

cation. This Subpart sets forth an administrative appeal procedure to be used 

by a respirator applicant who is denied a certification and by a manufacturer 

whose certification may be withdrawn. 
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§ 84.80-Appeal procedure. Commenters stated that the recommendations or 

decision of the Administrative Law Judge should be binding on the Director of 

NIOSH, pending any further appeals under the Administrative Procedure Act. 

NIOSH disagrees with this position. NIOSH maintains that the purpose of the 

hearing before the Administrative Law Judge is to obtain that judge's impartial 

review of the facts presented by NIOSH and the applicant or manufacturer. 

Applicants or manufacturers may seek further legal recourse under the Adminis­

trative Procedure Act. 

Subpart J-Certification Service Fees. The function of Subpart J is to establish 

certification service fees for certification applicants. In accordance with Centers 

for Disease Control Appropriations Acts ( e.g., Pub. L. 99-591, Pub. L. 

100-202), NIOSH will charge these fees for respirator certification services per­

formed under this Part. The system for fee calculation establishes a fair and 

reasonable assessment for services rendered. NIOSH's goal in Subpart J is to 

revise the current system under 30 CFR Part 11 for charging fees to enable the 

U.S. Government to fully recover costs it incurs for activities that result in the 

issuance of respirator certifications. The certification of a respirator by NIOSH 

constitutes a license that authorizes the manufacturer to build and distribute the 

device as certified by NIOSH for the U. S. Government. 

NIOSH will maintain a fee schedule that contains both flat-rate and variable 

rate fees. This Subpart has been expanded to four provisions covering the fol-
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lowing issues associated with the service fees: purpose, scope, calculation, ad­

ministration, and revision. The structure of this Subpart is based on a fee sys­

tem promulgated by MSHA for similar services (30 CFR Part 5).54 

§ 84.93-Fee revisions. Commenters stated that certification fees should be: (1) 

specified in 42 CFR Part 84, (2) subject to public comment before adoption, and 

(3) based on the time and cost (hourly rate) of NIOSH employees. Regarding 

point (1), NIOSH concludes that this requirement would create an unnecessary 

and inappropriate rulemaking burden for the Institute because the fee schedule 

will be changed every one to three years. For point (2), NIOSH concludes this 

also is unnecessary and inappropriate since fees will always be based on criteria 

stated in §§ 84.90 and 84.91 of this Part. The public will have ample opportuni­

ty to comment on these criteria as part of the present rulemaking. For point 

(3), NIOSH agrees that hourly compensation costs for Institute employees should 

be part of each fee. However, NIOSH has concluded that fees should include 

all direct and indirect costs associated with the certification services as listed in 

§§ 84.90 and 84.91 of this Part. This Subpart endeavors to structure a fee sys­

tem that is based on equitable distribution of costs for specific services to those 

individuals who are the direct recipient and beneficiary of those services. Once 

established by NIOSH, a fee schedule will be published in the Federal Register 

54Fees for Testing, Evaluation, and Approval of Mining Products, Department of 

Labor, Mine Safety and Health Administration, Federal Register 52:17506 

(May 8, 1987). 
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and otherwise made publicly available to respirator manufacturers. NIOSH is 

proposing the following flat-rate fee schedule to be effective as of the promulga­

tion date of the Final Rule for this Part: 

Documentation review 

plus one of the following fees: 

Self-contained breathing apparatus 

Air-line respirators 

Air-purifying particulate, canister, 

or cartridge respirators 

$200 

$6,000 

$3,000 

$2,500 

The current fee schedule will be available from the Certification Branch, 

Division of Safety Research, NIOSH. This schedule will be periodically revised 

to reflect recent NIOSH operational time and costs associated with this pro­

gram. To provide an element of fairness and stability, the fee schedule will not 

be revised more frequently than once a year, or less frequently than once every 

three years. 

NIOSH has also determined that the holder of a NIOSH respirator certifica­

tion shall be charged the actual cost of any post-certification, in-plant, quality­

assurance audit conducted by NIOSH for cause as provided for under 

§ 84.20( e )(2) and (3). Adequate cause includes, but is not limited to, evidence 
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that a NIOSH-certified respirator is not in compliance with the technical require­

ments of this Part or evidence that a manufacturer fails to meet the quality 

assurance requirements of Subpart C. The audit fee will be calculated based on 

the actual time necessary to conduct the audit and the actual travel expenses 

incurred by the NIOSH personnel. 

Subpart K-Mine Rescue and Emergency Respirators. The function of Subpart 

K is to establish the procedures for NIOSH and MSHA joint action on certifica­

tions for respirators designed for mine rescue or · other mine emergencies. As 

will be prescribed by a Memorandum of Understanding between MSHA and 

NIOSH, the two agencies will work jointly on this special certification issue. 

Subpart 0-Technical Definitions. The function of Subpart O is to define im­

portant technical terms that appear in 42 CFR Part 84. In general, the technical 

definitions are derived from the accepted understanding of each term and the 

NIOSH policy applicable to that term. Definitions are based on respirator safe­

ty and efficacy and may vary slightly from definitions that are based on respira­

tor use such as those adopted by regulatory agencies. 

Subpart P-Classification. The function of Subpart P is to establish appropriate 

categories for certification testing. For clear presentation and understanding of 

the respirator performance requirements in this Part, they are presented in certi­

fication categories related to respirator classifications. The principal categories 
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are atmosphere-supplying (subclassified into self-contained and air-line) and air­

purifying (subclassified into devices for protection against particulates and against 

gases and vapor). Each classification category and subcategory is further sub­

classified as necessary. In response to comments received on the original pro­

posal, minor descriptive revisions have been made to the classification system. 

For example, filters have been reclassified as Types I, II, and III. Commenters 

noted that classifying filters as "low" or "medium" efficiency may have a nega­

tive connotation, even though those filters may provide adequate protection for 

certain uses. 

Subpart 0-General Construction and Performance Requirements. The function 

of Subpart Q is to set forth the general construction and performance require­

ments common to all respirator types. Because there are a number of require­

ments that are applicable to all classifications of respirators, NIOSH has brought 

them together in this Subpart. Although a number of these requirements are 

qualitative in nature, NIOSH concludes that they are adequate to enable a certi­

fication applicant to evaluate a respirator. In some cases, testing is not required, 

and the applicant is required to make an expert evaluation of the respirator in 

response to such requirements. An applicant must state in the test report that 

the respirator meets the general construction requirements and the basis for that 

determination. NIOSH will judge each respirator submitted for certification on 

the basis of recognized professional principles of safe and effective respirator 

design and performance. 
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§ 84.220-General construction requirements 

§ 84.220(e). Commenters stated that the ANSI Z87.l-1979 standard does not 

provide for testing respirator lenses for impact and penetration. In response, 

NIOSH has incorporated the performance requirements for lens impact and pen­

etration in § 84.220(e) in place of referencing ANSI Z87.1. 

Commenters stated that users should have the option of wearing safety spec­

tacles under facepieces or helmet type respirators. NIOSH agrees and has made 

this an optional requirement. Compared to the first proposal, this change should 

reduce costs for some respirator manufacturers and purchasers. To replace the 

former provision, the Institute has added a requirement that all respirators with 

eyepiece(s) or windows that do not meet the § 84.220(e) criteria be legibly and 

permanently marked as such so as to adequately warn owners and users of these 

devices of the reduced eye protection. 

§ 84.220(f, h, i, and j). Commenters stated that NIOSH should provide specific 

requirements and tests for respirator performance characteristics such as "ade­

quate vision," "fogging," "corrosion resistance," and "skin irritation." NIOSH 

recognizes that these criteria are subjective and are not supported by perform­

ance tests. Instead of performance testing, the applicant is required to consider 

each such characteristic in a respirator design, based on generally recognized 

professional criteria for safe and effective respirator performance. Under 

§ 84.30(b )( 4) an applicant is required to include a statement in the laboratory 
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test report on each such performance characteristic, describing the applicant's 

consideration of the requirement and reasons for believing the respirator meets 

such requirement. This approach will allow design flexibility and innovation. It 

also has the purpose of reducing a manufacturer's costs for certification testing. 

NIOSH has added a new performance standard to § 84.220(a), requiring that 

respirators shall be designed to ensure against release of toxic vapors or harmful 

particles. 

§ 84.223-Body harnesses 

§ 84.223(c). A commenter asked the rationale for the high-temperature, body­

harness test. The high-temperature test has been requested by the fire services, 

who are principal users of NIOSH-certified self-contained breathing apparatus. 

NIOSH has included this test because there have been numerous incidents of 

heat and flame damage to the harnesses of self-contained breathing apparatus. 

However, NIOSH recognizes that SCBAs are used for many applications other 

than firefighting. Heat-resistant harnesses may not have adequate resistance to 

attack by chemicals encountered by SCBA wearers in nonfirefighting uses. 

Therefore, this test criterion will apply only to those SCBAs designated by the 

manufacturer as designed and intended for use by firefighters and mine rescue 

teams. Compared to the first proposal, this optional certification should reduce 

costs for some respirator manufacturers and purchasers. 

One comment suggested that NIOSH change the performance-test criterion to 

500 degrees F for 5 minutes. This suggested change appears to be more repre-
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sentative of fire-service usage. It has been adopted by the NFP Ass and other 

fire-service organizations. Therefore, NIOSH has revised the performance-test 

criterion from 400 degrees F for 30 minutes to 500 degrees F for 5 minutes. 

§ 84.224-Respirator containers. A commenter stated that § 84.224(c) should 

apply only to escape respirators. NIOSH disagrees because the requirement 

must apply to both types of respirators since both entry and escape respirators 

may need to be quickly removed from their containers during emergency-entry 

and escape use. 

Former§ 84.225-Head harnesses. Several commenters stated that requirements, 

such as those for head harnesses, that were not supported by performance re­

quirements should be so supported or should be deleted. Upon review of the 

head-harness requirements, NIOSH determined that the face-seal leakage tests, 

performed as required by Subpart R, would satisfactorily test the head harness 

assembly of each respirator and that these performance tests are more appropri­

ate. Therefore, § 84.225, Head harnesses, has been deleted. 

ssNFPA 1981, Standard on open-circuit self-contained breathing apparatus for 

firefighters, 1987 edition. 
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§ 84.225-Testing tolerances. In response to several comments, a new § 84.225 

has been added to indicate that the operational tolerances for all test parame­

ters ( e.g., test temperature, humidity, flow rate, test-agent concentration) shall be 

± 5 % of any specified value unless otherwise specified in any section of this 

Part. This new provision is included by NIOSH to lower a manufacturer's test­

ing costs by eliminating unnecessarily restrictive operating conditions for per­

formance testing. This provision better specifies the . testing conditions for per­

formance testing and should reduce intra- and interlaboratory variability. 

NIOSH invites comments on this general operating tolerance specification. 

§ 84.227-Exhalation-valve leakage test. One comment stated that allowing up 

to 30 mL/min leakage is excessive for exhalation valves. NIOSH agrees and has 

lowered the performance-test criterion to a maximum exhalation-valve leakage of 

10 mL/min. This revision will assure a minimal hazard to wearers from exces­

sive exhalation-valve leakage. The new test criterion was determined after re­

viewing test data for currently-certified respirators. Current exhalation valve 

technology is such that the majority of currently certified masks meet the 10 

mL/min criterion. Since lower valve leakage will result in increased protection 

for users, NIOSH concluded it is appropriate to tighten the leakage criterion to 

the lower value. 
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§ 84.229-Statistical procedure for analysis of performance-test results. Com­

menters questioned the applicability of the sequential ~nalysis procedure to res­

pirator performance testing for certification. They e:laimed that because the 

sample size will be too small and the assumption of normality of distributed 

population is not true, an accurate and reliable statistical analysis cannot be 

obtained. Commenters also requested that an applicant should be permitted to 

perform additional trials if required to establish compliance to the requirements 

of 42 CFR Part 84. In response to these comments, NIOSH has revised its first 

proposal for a statistical :sampling plan and data analysis protocol for perform­

ance testing of respirator components and devices. 

Currently, many of the certification tests in 30 CFR Part 11 specify a sample 

of only three components or devices for pass/fail decisionmaking. When NIOSH 

tests three samples, the current decision rule is that all three must meet the 

applicable performance criterion. However, when a sample proportion is zero 

"failures" from three tests, the one-sided upper binomial confidence limit indi­

cates that the true proportion of test failures could be as high as 63% in the 

population. Thus the best one can say about currently certified devices is that 

there is a 95% or better probability that the true percentage of unacceptable 

respirators (i.e., components or devices not meeting the certification performance 

criteria) is 63% or less of the components or devices represented by the NIOSH 

sample. 

The fundamental problem with current certification sampling plans is that 

they cannot assure that users will receive certified components or devices con-
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taining a low percentage of "failures." This problem has two basic causes. 

First, a binomial response variable ( e.g., pass or fail) is used for the decision 

protocol even though the performance tests yield quantitative results. Second, by 

converting quantitative results to binomial data, a considerable amount of per­

formance information is "thrown away" from the sample. 

Quality control plan provisions in the current regulation (30 CFR 11.41) re­

quire manufacturers to develop and operate quality assurance plans meeting re­

quirements in military standard MIL-STD-105D. This standard is based on a 

sampling plan standard known as "acceptable quality level" (AQL). The pur­

pose of AQL-type plans is to limit the risk to a manufacturer that an "accept­

able" production lot will be rejected, thus reducing production costs. However, 

with a pure AQL plan, the user's risk of receiving an unacceptable component 

or device can go as high as 95%. 

The reasoning behind an AQL has been explained by Enrick as follows: 

The idea of an acceptable quality level is arrived at from the fol­

lowing consideration: under the speed of mass production, it is 

often impossible to turn out continually 100 percent satisfactory 

product. One must assume that a certain proportion of defectives 

will always occur on certain processes. However, if the percentage 

does not exceed a certain limit, it is often more economical to al-
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low the defectives to go through rather than to screen each lot. 

This limit is called the acceptable quality level (AQL).56 

In contrast to AQL sampling plans, lot tolerance percent defective (LTPD) 

limits, for Lot Quality Protection plans, insure that the user's risk of receiving an 

"unacceptable" product is controlled to a low level ( e.g., 10% ). Compared with 

the current AQL standards, LTPD standards would provide substantially better 

quality assurance protection to respirator users. However, compared with the 

current AQL quality control standards, LTPD plans are more costly for respira­

tor manufacturers. 

To remedy the minimal protection to the user in the current certification 

sampling plans, NIOSH initially proposed quantitative decision criteria based on 

use of one-sided upper tolerance limits for measured performance parameters 

( e.g., percent filter penetration, sorbent service life in minutes, exhalation-valve 

leakage in mL/min) as a statisticai criterion for acceptance or rejection of the 

corresponding population of components. In order to minimize testing costs, a 

small random sample (3 or 6) was to be taken (i.e., the number of components 

or devices tested in the particular performance test) and a one-sided tolerance 

limit for the performance results of individual devices was to be computed. The 

tolerance limit would then be compared with a quantitative performance criteri­

on ( e.g., maximum allowable penetration or minimum allowable service life). 

56Enrick, N. L.: Quality Control and Reliability. Sixth Edition, Industrial Press 

Inc., New York, New York, (1972), p. 10. 
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This tolerance limit approach effectively achieved the I:i;lstitute's primary respon­

sibility, hence design objective, of strictly limiting the :"users's risk" to a small 

probability. The user's risk is defined as the probabi_lity that NIOSH will ac­

cept (pass) a component or device in a particular test when, in fact, the com­

ponent or device is unacceptable (i.e., performs unacceptably in more than a 

designated small proportion of cases). 

Several commenters claimed that the small sample sizes in the original pro­

posal would severely handicap a manufacturer's ability to obtain "pass" decisions 

for non-marginally acceptable components or devices. They requested that 

NIOSH permit manufacturers to conduct tests on as many as 18 or more respi­

rator samples in order to pass a given performance test. In more than 15 years 

of respirator certifying, it is NIOSH's experience that respirators generally either 

substantially fail or substantially pass performance tests. It is unusual for a 

respirator to exhibit marginal or borderline-pass behavior. It is important that 

all respirator manufacturers, whether large or small, compete on a level playing 

field in their attempts to obtain NIOSH certifications. It would be unreasonable 

and unfair to permit the few large respirator manufacturers, who have substan­

tial resources unavailable to most other manufacturers that can be devoted to 

respirator certification testing, to conduct tests on large nuIT}ber of test respira­

tors so that a marginal respirator can pass a certification test. Therefore, in 

order to minimize certification testing costs for NIOSH and · this industry, 

NIOSH concluded it is necessary to maintain the sample size as low as possible 
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for all manufacturers and still be consistent with the objective of the original 

proposal and consistent with adequate user protection. 

In response to comments from respirator manufacturers, NIOSH is proposing 

a revised statistical sampling plan that incorporates the best points of both AQL 

and LTPD sampling plans. Specifically, NIOSH proposes to use the classical 

technique57,ss,s9 of "acceptance sampling by variables to control fraction defec­

tive" for certification testing. Based on these references, NIOSH developed a 

sampling plan having the following four constraints: user's risk of 5% or less, 

LTPD of 10% or less, AQL of 1 % or less, and sample size of six or less (i.e., 

minimal testing costs for manufacturers). 

The proposed sampling plan is a single-sample plan for acceptance sampling 

by variables. For the same level of protection for the user, the required sample 

size is lower than required for attributes sampling (i.e., recording each test result 

as merely "pass" or "fail" rather than as a quantitative result X). The sampling 

57Duncan, A. J.: Quality Control and Industrial Statistics, Fourth Edition, Rich­

ard D. Irwin;-Inc., Homewood, Illinois (1974). 

58Juran, J. M., Editor: Quality Control Handbook, Third Edition, McGraw-Hill 

Book Company, New York, New York (1974). 

59Wallis, W. A.: Use of Variables in Acceptance Inspection for Percent Defec­

tive. Chapter 1 in Techniques of Statistical Analysis, Eisenhart, et al., Eds, 

McGraw-Hill Book Company, New York, New York (1947), pp. 7-93. 
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plan in the current regulation uses the inefficient attributes sampling approach 

combined with an inadequate sample size of only three. 

The proposed sampling plan uses the following two decision rules. For a per­

formance test with an upper bound (Xma) on the measured variable, the Deci­

sion Rule will be: Fail (not accept) the component or device if the test statistic 

[U = m + (2.9624)(s)] exceeds Xmax and pass (accept) if U is less than or 

equal to Xmax· The variables (m) and (s) are the sample mean and sample 

standard deviation, respectively, computed from results obtained with the single­

sample of six components or devices. For a performance test with a lower 

bound (Xmin) on the measured variable, the Decision Rule will be: Fail (not 

accept) the component or device if the test statistic [L = m - (2.9624)(s)] is 

less than Xmin and pass (accept) if L equals or exceeds Xmin· 

NIOSH also investigated the possibility of using sequential decision theory, in 

connection with acceptance sampling by variables to control percent defective, 

because lower average sample sizes would be realized. However, NIOSH con­

cluded that the necessary theory applied to the case of acceptance sampling by 

variables to control percent defective has not been published. The derivation of 

the necessary statistical theory to support the sequential-testing methodology 

would be a complex statistical undertaking. The absence of such sequential 

sampling theory is a disappointment, because in simpler applications such as 

acceptance sampling by attributes, the use of sequential decision theory yields 

average sample sizes that are about one half those required by single-sample 

plans. NIOSH requests comments and additional information on alternative 
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sampling plans, particularly those based on sequential decision theory for vari­

ables, that can achieve the same or higher user protection as the one proposed. 

Subpart R-Face-Seal Leakage. The function of Subpart R is to set forth the 

minimum performance requirements for face-seal efficacy of negative-pressure 

respirators. The testing required in this Subpart is essential to provide assurance 

that each negative-pressure, NIOSH-certified respirator has adequate face-seal 

capability for a wide range of facial sizes and shapes. Currently, most NIOSH­

certified respirators have not been validly tested where it really counts-on hu­

man faces. 

The performance criteria proposed in Table 1 for § 84.232(h) have been estab­

lished as the best means for evaluating face-seal performance. NIOSH does not 

intend that the performance criteria predict or assure specified levels of protec­

tion from complete respirator assemblies in the workplace under actual use con­

ditions. NIOSH will not recommend assigned protection factors or respirator 

performance levels for classes of respirators or individual respirator makes and 

models that are based on or derived from the face-seal performance criteria. 

NIOSH does not intend that a certified respirator must accommodate every 

conceivable user. Instead, each certified respirator must be able to provide 

effective protection to a majority of prospective facial sizes and shapes. In par­

ticular, prospective wearers with small facial sizes ( e.g., women, Hispanics, 

Asians) should have a sound probability of receiving an adequate fit with a 

NIOSH-certified respirator. 
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The use of the proposed 25-person panel for respirator design and evaluation 

is not new to the respirator industry. Mr. Dick Flynn of North Safety Equip­

ment recently said that, "many respirator manufacturers now use a 25-person 

panel to develop and test-respirator fit characteristics."60 Additionally, he noted 

that "The panel is made up so that you have all different facial sizes, from the 

very large to the very small." 

It is not the intent of NIOSH that the face-seal performance tests of this Part 

reduce in any manner the need for individual respirator wearers to be fit tested 

by their employer prior to respirator selection and use. NIOSH expects that 

workers will have the option of selecting from a number of facepiece sizes and 

respirator models. Also, for each individual prospective wearer, fit testing will 

be used to identify and select the best-fitting model and facepiece size as well as 

to determine that the fit on the wearer is adequate. 

For negative-pressure, air-purifying respirators and non-powered atmosphere­

supplying respirators, the ability of the facepiece to seal with the wearer's face is 

the functional aspect that typically limits the protection provided to respirator 

wearers. Therefore, it is considered essential that these NIOSH-certified respira­

tors demonstrate adequate fitting characteristics. This is especially true in the 

absence of respirator performance tests in workplace or simulated-workplace set­

tings. Facepiece-sealing characteristics are less important for positive-pressure 

60PPE: Balancing Supply and Demand, Occupational Hazards (August 1988), 

p. 41. 
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continuous-flow, or powered respirators, and therefore, they are not subject to 

the provisions of this Subpart. 

§ 84.230-Applicability. A question was posed concerning the applicability of 

the prescribed face-seal performance test to a closed-circuit, self-contained breat­

hing apparatus (SCBA). It was suggested that the proposed test method is inap­

propriate because contaminants leaking into the facepiece will accumulate during 

time due to the recirculating nature of this device. 

NIOSH maintains that a performance test for face-seal leakage is necessary 

for all negative-pressure respirators, including closed-circuit SCBA. As with all 

negative-pressure respirators, the ability of a closed-circuit SCBA facepiece to· 

accommodate a wide range of facial sizes and shapes with minimal leakage is 

important to ensure adequate protection to most users in a working population. 

If the challenge contaminant leaks into the facepiece and builds up over time, it 

is appropriate for the test method to detect this elevated concentration because 

this is the concentration inhaled by the respirator wearer. NIOSH recognizes 

that the user of a closed-circuit SCBA in the workplace may be exposed to 

other contaminants in which the build-up characteristics inside the facepiece may 

differ from those of the challenge contaminant used during testing. In the ab­

sence of performing workplace testing, NIOSH has concluded that testing the 

facepiece with a challenge contaminant is the most appropriate method to evalu­

ate leakage and assess any adverse effects due to contaminant build-up. 
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Several commenters questioned the appropriateness and feasibility of measur­

ing face-seal leakage for all specified respirator types. Specific comments were 

made regarding the feasibility of testing mouthpiece respirators and suggested 

that testing certain positive-pressure SCBA will not be possible unless they were 

equipped with a negative-pressure mode. Other commenters questioned the 

relevance of testing positive-pressure, atmosphere-supplying respirators. 

NIOSH considers face-sealing characteristics to be of critical importance for 

wearer protection with all negative-pressure or non-powered respirators. These 

face-sealing characteristics can limit the ability of a negative-pressure or non­

powered respirator to reliably protect the respirator wearer. However, face­

sealing characteristics are less critical for positive-pressure or continuous-flow, 

atmosphere-supplying respirators and powered air-purifying respirators. There­

fore, NIOSH has revised § 84.230 so that the face-seal performance test applies 

only to negative-pressure or non-powered respirators that require adequate con­

tact sealing on the wearer's face. Mouthpiece respirators do not need to be 

tested in the same manner because the sealing characteristics are not subject to 

the same uncertainty and variability as those respirators that seal on the wearer's 

face. 

§ 84.231-General. Several commenters expressed concern with the proposed 

requirement to analytically determine filter penetration so that a differentiation 

can be made from leakage occurring at the respirator face seal. It was stated 

that if a differentiation is necessary, further guidance on a prescribed analytical 
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test will be required. These commenters argued that it will be more appropriate 

to measure total inward leakage of the respirator. NIOSH agrees that measur­

ing total inward leakage is an appropriate quantitative assessment and will elimi­

nate the dependence on a~alytical methods to differentiate between filter pene­

tration and face-seal leakage. The performance criteria given in § 84.232 have 

been modified to reflect this change in test procedures. Compared with the first 

proposal, this change should reduce the cost of certification testing for filter 

respirator manufacturers. 

Some commenters expressed concern that certain gas and vapor respirators 

may not have compatible particulate filters necessary for conducting the face­

seal leakage tests with the specified challenge aerosol. NIOSH considers this to 

be a valid concern and has addressed the problem by making two major revi­

sions to this section. 

First, provisions have been made to permit gas and vapor respirators to be 

temporarily modified to allow the use of a high-efficiency particulate filter dur­

ing the face-seal leakage test. The face-seal leakage test on these respirators 

may be conducted using any manufacturer's particulate filter. The particulate 

filters used for the temporary respirator modifications must have a weight and 

shape similar to that of the respirator's standard gas and vapor cartridge ele­

ments so that the facepiece fit is not substantially changed by the filter modifica­

tion. 

Second, in the event that improvising a particulate filter modification is not 

feasible or practical, a challenge gas or vapor appropriate for the respirator 
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being tested may be substituted for the aerosol challenge agent. These revisions 

have been incorporated into § 84.233. 

§ 84.232(a, b)-Filter Selection and Panel Selection. A number of commenters 

were opposed to the facepiece marking and sizing system proposed by NIOSH. 

Several of these commenters were concerned that the proposed size marking 

could be misleading, cause less reliance on individual fit testing, and possibly 

limit the selection of available facepieces. One commenter was concerned that 

the proposed sizing requirement will require extensive training of the workforce 

on how to select the appropriate respirator. Another commenter suggested that 

each respirato~ model, except those of special sizes, should contain a series of 

facepieces that will fit at least 95% of the American working population as de­

termined by the Los Alamos anthropometric panel. A few commenters pro­

posed the idea of having a sizing plan for respirators in which a series of multi­

ple-sized facepieces will be available for each respirator and the manufacturer 

will have the flexibility to specify the size of the facepiece from which to choose. 

NIOSH has adopted an alternative sizing plan as suggested by several com­

menters. It is NIOSH's intent that the proposed size marking be used only as 

a starting point in selecting an appropriate facepiece. NIOSH does not wish to 

limit an employer's or user's opportunity to select from a range of available 

facepieces. Because there is a possibility that the marking of a facepiece with a 

specific size will reduce the opportunity of individual wearers to select from a 

range of facepieces, NIOSH concludes that deleting this requirement for such 
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size marking is appropriate. Therefore the face-seal performance test has been 

revised to require that each facepiece style be provided in one or more sizes 

such that the size(s) will accommodate a large proportion (i.e., 90%) of the 

adult American working population. Selection guidance for the most appropriate 

facepiece size must be included in the user instructions that must be provided 

with each respirator (§ 84.50). If a group of facepiece sizes contains a size or 

sizes intended for individuals with certain facial characteristics, guidance to these 

prospective users for its (their) proper selection must be provided in the user 

instructions. The intent of NIOSH in changing the sizing plan performance 

requirement is to encourage the development of appropriate facepiece styles and 

sizes and to allow innovation in facepiece labeling to aid each user in selecting 

the most appropriate facepiece. This sizing plan change does not reduce or 

eliminate the vital requirement for selection fit testing and point-of-use fit 

checks for each individual wearer. 

§ 84.232(b)-Panel Selection. Several comm.enters disagreed with the required 

use of an anthropometric panel for the face-seal performance testing. In addi­

tion, they disagreed with the panel selection criteria t};lat used face length and 

width as the parameters for sizing and ensuring proper fit. They also claimed 

that the development of this panel structure, as recommended in a 1974 report 
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from the Los Alamos National Laboratory (LASL),61 was for research purposes 

only. 

NIOSH has determined that use of an anthropometric panel is a necessary re­

quirement for face-seal performance testing. The anthropometric specifications 

for the panel provide necessary test parameters to the respirator manufacturers 

for the testing. NIOSH acknowledges that facial attributes other than length 

and width need to be addressed by the manufacturers to develop respirators for 

those persons not included in the anthropometric panel. 

After discussions with professional staff at LASL, NIOSH confirmed that the 

recommended anthropometric panel was intended by LASL to be used for se­

lecting an anthropometric panel representative of a large proportion of the adult 

American working population (i.e., prospective respirator wearers). Both men 

and women were used to develop the parameters of this test panel. To date, 

NIOSH is not aware of any other criteria that are appropriate for or are rou­

tinely used to identify appropriate facial characteristics for facepiece testing. 

The 1974 LASL report recommended a 2-panel testing system: a full face­

piece panel based on face length and width and a half facepiece panel based on 

face length and lip length. Based on fit-testing experience by LASL subsequent 

to 1974, the Laboratory recommended to NIOSH a single test panel, based on 

face length and width, for both half and full facepiece respirators. LASL deter-

61Hack, A., et al.: Selection of Respirator Test Panels Representative of U.S. 

Adult Facial Sizes, Los Alamos Scientific Laboratory, Report LA-5488, Los 

Alamos, New Mexico (March 1974). 
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mined that lip length is less important than facial width in determining adequate 

respirator fit. This 1-panel approach for testing was also recommended to 

NIOSH in 1981 by the ANSI Z88 Ad Hoc Respirator Committee.62 NIOSH 

agrees with the single-panel approach for testing both half and fullface respira­

tors. 

Additionally, the 1974 LASL report noted that the gender specifications given 

in each anthropometric box were advisory only, and members of the opposite 

gender could be substituted. To minimize a manufacturer's costs for face-seal 

performance testing, NIOSH has deleted gender specifications from the anthro­

pometric panel in Figure 1 of 42 CFR Part 84. Compared with the first propos­

al, this change will reduce certification costs for respirator manufacturers and 

purchasers. 

The face-seal performance standard for the panel data is based on one devel­

oped by the ANSI Z88 Ad Hoc Respirator Committee.63 They recommended 

that a respirator be "considered to fit satisfactorily either the entire panel, or 

some portion of it, when there is 95% confidence that 90% of test subjects" 

achieve the minimum fit factor. However, NIOSH maintains that 90% of the 

62American National Standards Institute, Z88 Committee for Respiratory Protec­

tion, Ad Hoc Subcommittee for Respirator Test and Approval, December 11, 

1981, recommendations transmitted in a letter from Mr. Alan Hack to Mr. Don 

Wilmes, December 15, 1981, NIOSH Docket for 42 CFR Part 84, Exhibit 84-

26. 

63Ibid., p. 4. 
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adult American workers should achieve the minimum fit factor, not just 90% of 

the test panel. This is because the test panel represents only 95% of adult 

American workers. A performance standard for 90% Qf the panel would mean 

that up to 15% of adult American workers might not -achieve the minimum fit 

factor with a NIOSH-certified respirator. NIOSH considers this high a percent­

age to be unacceptable. 

§ 84.232(c)-Pretest Fitting. Several commenters stated that manufacturers 

should design negative-pressure respirators so that a negative- and positive-pres­

sure seal check can be made by the wearer to assure that the facepiece is 

seated properly on the face. NIOSH recognizes that many current negative­

pressure respirators are designed to permit a "crude" estimation by the wearer 

of excessive face-seal leakage under negative- and positive-pressure conditions. 

NIOSH agrees that respirators designed to facilitate those types of "fit checks" 

are advantageous. However, performance requirements for these fit checks have 

not been established. It is not possible for NIOSH to require a respirator char­

acteristic for an unspecified performance standard. 

§ 84.232(d)-Spectacles. Several comments were received r~garding the proper 

selection of eye wear when half- and quarter-facepiece respirators must be worn. 

One commenter supported the requirement that all half and quarter facepieces 

be tested with the panel members wearing industrial safety glasses because many 

work conditions require the use of safety glasses as well as respiratory protec-
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tion. Another commenter, however, stated that the respirator manufacturer 

should be able to designate the type of safety glasses that should be worn with 

the specified respirator. 

NIOSH agrees that it is appropriate for the respirator manufacturer to pro­

vide guidance concerning the selection of safety glasses that are compatible with 

its respirator. Such guidance should be in terms of recommending generic types 

of safety glasses in order to provide the respirator wearer with a varied selection 

of compatible eye wear. NIOSH maintains that this guidance should be pro­

vided in the user instructions. Accordingly, § 84.232( d) has been modified so 

that appropriate safety glasses can be selected by the panel members in accor­

dance with the manufacturers' recommendations contained in the user instruc­

tions. 

§ 84.232(e)-Test Hardware. A few commenters expressed concern that the re­

quirement to check facepiece leakage using a challenge aerosol concentration 

. that did not vary more than ± 10 percent is unreasonable. The commenters 

noted that a variation of less than ± 20 percent is difficult to maintain in a 

large test chamber. One commenter stated that a 10% linearity requirement on 

the aerosol detector is probably very difficult to achieve when respirators are 

tested for the highest protection factors. 

NIOSH has concluded that the ± 10 percent performance tolerance in the 

challenge aerosol concentration is achievable in test chambers used to determine 

facepiece leakage. However, test equipment that monitors the chamber air si-
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multaneously with measurements of in-facepiece aerosol concentrations is less 

affected by variations in aerosol concentrations. Thus, a rewording of the test 

conditions has been made to permit a greater operational tolerance in the aero­

sol concentration within the chamber when chamber measurements are made at 

the same time as in-facepiece measurements. NIOSH has also required an op­

erational tolerance of ± 10% for detector linearity. 

In order to minimize the facepiece sampling bias associated with incomplete 

mixing of the contaminant in the facepiece, design specifications for the face­

piece probe are defined in this paragraph. This method has been shown by 

recent research by NIOSH and others to reduce facepiece sampling bias to sta­

tistically tolerable levels64
•
65

•
66

•
67

•
68 

64Myers, W.R., J. Allender, R. Plummer, and T. Stobbe: Parameters that Bias 

the Measurement of Airborne Concentration Within a Respirator, Am. Ind. Hyg. 

Assoc. J. 47(2):106-114 (1986). 

65Holton, P.M., D.L. Tackett, and K. Willeke: Particle Size Dependent Leakage 

and Losses of Aerosols in Respirators, Am. Ind. Hyg. Assoc. J. 48(10):848-854 

(1987). 

66Myers, W.R., J.R. Allender, W. Iskander and C. Stanley: Causes of In-Face­

p1ece Sampling Bias-I. Half-Facepiece Respirators, Ann. 0cc. Hyg. 

32(3):345-359 (1988). 

67Myers, W.R. and J.R. Allender: Causes of In-Facepiece Sampling Bias-II. 

Full-Facepiece Respirators, Ann. 0cc. Hyg. 32(3):361-372 (1988). 
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§ 84.232(0-Exercise Regimen. Several commenters felt that "grimacing or 

frowning" should not be one of the prescribed test exercises and that further 

explanation be given on how to perform each exercise. Some of the commen­

ters expressed concern that the prescribed exercises have been used by others as 

a means of purposefully inducing a face-seal leak to check the resealing of the 

facepiece on the wearer's face. In addition, one commenter expressed concern 

that no supporting data were given for requiring the test exercise that requires 

"repeatedly raising arms upward and simultaneously looking upward." In con­

trast, one comment stated that the test exercises do not involve sufficient move­

ment by the test subjects to adequately determine leakage rates. 

NIOSH has revised its exercise sequence requirements to coincide with those 

presently used as part of the OSHA quantitative-fit-test procedure in the lead 

standard (29 CFR 1910.1025). NIOSH has concluded that any test exercise is 

arbitrary, but does provide useful information to evaluate face-seal characteristics 

and to compare differences between respirator types. A valid evaluation of the 

respirator fit on any given user can best be ascertained by fit-test exercises that 

have been demonstrated to correlate with workplace testing. To date this has 

not been done. 

68
( ••• continued) 

68Myers, W. R. and R. W. Hornung: Evaluation of New In-facepiece Sampling 

Procedure for Full Facepieces, Report on I.A.G. DW 75931135-01-2 (Septem-

ber 1987). 
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A comment was made that the 1-minute exercise regimen required for each 

fit test is unnecessary and that a 30-second duration provided the same assur­

ance of fit measurement. This recommendation was consistent with that pro­

posed in ANSI Z88.10. NIOSH has concluded that reducing the time period 

from 1 minute to 30 seconds for the deep-breathing exercise is appropriate and 

will help to minimize the risk of hyperventilation by the test subject. 

§ 84.232(h) (formerly .232(h, j)-Performance Criteria and Statistical Data Anal­

ysis. Comments were divided on the leakage criteria for the face-seal perform­

ance test. Some commenters felt that the maximum-allowed face-seal leakages 

are far too low, while others felt they are too high. In general, those who 

thought the proposed performance criteria are too strict did so because a statis­

tical analysis will be applied to the face-seal leakage data. Those who thought 

the proposed performance criteria are too lenient felt that the allowed penetra­

tion should be as low as one tenth of the reciprocal of the assigned protection 

factor for a respirator facepiece. One commenter proposed reducing the severity 

of the statistical test by replacing the proposed parametric statistical test with a 

nonparametric statistical test because the measured fit factors are highly variable. 

After considering both points of view, NIOSH has concluded that the pro­

posed performance criteria of Table 1 are appropriate when used in conjunction 

with the revised parametric statistical test given in this section. The maximum 

allowable face-seal leakages have been adjusted to account for the previously 
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discussed decision to measure performance in this test as total inward leakage 

rather than as face-seal leakage alone. 

The recommendation to replace the proposed statistical test with a nonpara­

metric test was rejected. It was indicated by the commenter that because face­

seal leakage is highly variable, more powerful statistical methods are not appro­

priate. NIOSH disagrees and maintains that the parametric statistical method 

proposed in this section is necessary because of the fundamental high variability 

in leakage data (i.e., due to high natural variability in the distribution of true 

leakages and not due to errors in the measurement method). The relatively 

small sample size used for the certification evaluations would not be adequate 

for a nonparametric statistical analysis. A nonparametric analysis would require 

a substantially larger panel to achieve the same statistical confidence level. This 

would unnecessarily create a substantially greater economic burden for respirator 

manufacturers. 

NIOSH has determined that data from the entire 25-person test panel cannot 

be appropriately treated as a simple random sample from a large proportion 

(i.e., 95%) of the adult American working population. Approximately 5% of the 

adult American working population have extreme fac~ sizes that will not be 

represented on the panel. Instead, NIOSH will consider the 25-person panel to 

constitute 10 separate random samples taken from within each of the 10 bivar­

iate face-size ranges corresponding to the 10 sampling cells of the panel. For 

this statistical sampling model, NIOSH has developed the stepwise data analysis 

protocol outlined below for statistical analysis of data from the face-seal per-
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formance tests. Detailed computing formulae for the indicated statistical signifi­

cance tests are given in the proposed regulation. 

Step 1-Conduct a preliminary statistical analysis to test for homogeneity of 

leakage distributions for three different data groups, denoted 1, 2, and 3. Pre­

liminary statistical significance tests are first performed (per Steps la, lb, and le 

below) to determine whether or not leakage distributions are significantly differ­

ent between data groups. 

Step la-Pool data from panel cells into three data groups. To have sample 

sizes that are large enough to permit valid statistical testing in Steps lb and le, 

the 10 panel cells are first pooled into three larger data groups. 

Step lb-Compare the variances of the three data groups. The normalizing 

transformation, X = log[(l/L) - 1], of leakages (L) is used as the response 

variable in the statistical analysis. Homogeneity of variances of X in the three 

data groups is tested using Levene's Test. If the variances are statistically signif­

icantly different, omit Step le and proceed to Step 2. If the variances are not 

significantly different, proceed to Step le. 

Step le-Compare means between data groups. This step is performed if the 

variances are not significantly different in Step lb. Equality of means is tested 

using a one-way analysis of variance. Then proceed to Step 2. 

Step 2-Conduct the main statistical analysis. The purposes of the main statis­

tical analysis for a given facepiece and filter combination are: 

(1) To compute a point estimate for the proportion, denoted Pt, of the 95% 

portion of the adult American working population with nonextreme face sizes 
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(i.e., those represented by the test panel subjects) who will obtain respirator 

leakages above a maximum allowable face-seal leakage (L ) obtained from max 

Table 1 of the Part and 

(2) to account for the statistical uncertainty in the Pt point estimate, by com­

puting a one-sided 95% upper confidence limit, denoted UCL(Pt), for the true 

value of Pr 

Depending on the results of the statistical tests in Step 1, one or the other of 

two alternative protocols is used for the main statistical analysis (Step 2a or 2b 

below). If both means (Step le) and variances (Step lb) are not significantly 

different, proceed to Step 2a. If either the means or the variances are signifi­

cantly different, proceed to Step 2b. 

In Step 2b, Plan I is used for the case of homogeneous variances. In this 

case, a pooled within-groups variance estimate is used in the analysis. Or, 

Plan II is used if Step lb revealed significant differences between group vari­

ances. In this case, separate variance estimates for the three data groups are 

used in the analysis. 

Step 2a-Conduct the main statistical analysis for the case when leakage dis­

tributions do not differ between data groups. In this case, face size is ignored 

as a factor and a leakage data set from an entire 25-perSOJ! panel is treated as 

a simple random sample from the population of prospective wearers with nonex­

treme face sizes. Note that extreme face sizes lying outside the bivariate anthro­

pometric range of the 10 basic panel cells constitute about 5% of facial sizes 

from prospective wearers in the adult American working population. A certifica-
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tion test criterion (see Step 3 below) has been formulated that makes an appro­

priate allowance for their lack of representation on the 25-person panel. A 

higher proportion (i.e., 94.74%) of the working population represented by the 

panel is required to be adequately fitted compared with the 90% proportion 

required by the performance standard for the entire working population. 

The proportion estimate Pt, with the t-subscript denoting "test panel," of 

those with excessive leakages is calculated as the tail area of a normal curve 

(i.e., the portion corresponding to leakages higher than Lmax). In this case, the 

normal curve used for the calculation is fitted to X-values that are the normal­

ized transformed values of the 25 leakages from the entire panel. Pt is a point 

estimate for the proportion who would have unacceptable (excessive) leakages (L 

exceeding Lmax). This is equivalent to the left-tail area of the distribution of 

X-values. A 95% upper confidence limit for the true value of Pt is then com­

puted for use in the accept/reject decision criteria of Step 3. 

Step 2b-Conduct the alternative main statistical analysis for the case when 

leakage distributions differ between data groups. Proportions of wearers with 

excessive leakages are calculated separately for data groups 1, 2, and 3 by means 

of the general-procedure discussed in Step 2a, but using separate normal distri­

butions fitted to each group's leakage data. The point estimate for the propor­

tion of nonextreme face sizes represented by the panel with excessive leakages 

(Pt) is then given by Pt = (f1P1 + f2P2 + f3P3), where P1, P2, and P3 denote 

proportions with excessive leakages within the three respective data groups, f1, f2, 

and f3 denote relative frequencies of the 1, 2, and 3 data groups in the general 
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population of nonextreme face sizes and (f1 + f2 + f3) = 1.0. A 95% upper 

confidence limit for the true value of Pt is then computed for use in the 

accept/reject decision criteria of Step 3. Note that different formulae are used 

to compute the UCL in Steps 2a and 2b. 

Step 3-Perform the accept/reject decision test for the face-seal performance. 

UCL(Pt), denoting the one-sided 95% upper confidence limit for the proportion 

of excessive leakages in the general population with nonextreme face sizes, is 

compared with the maximum permissible value for this proportion (1 - 0.9474 

= 0.0526, as per the note in Step 2a). With respect to face-seal performance, 

the respirator is judged to be: 

a) Not acceptable, if the UCL exceeds 0.0526, or 

b) Acceptable, if the UCL is less than or equals 0.0526. 

NIOSH invites comments, supported by suitable scientific rationale, for any 

alternative pooling of face-size-cell data compared with the three data groups 

proposed in Step la. NIOSH has made an attempt to strike a suitable balance 

between three factors: 

(1) data group sample sizes (as large as possible), 

(2) intragroup variances ( as small as possible), and 

(3) intergroup mean differences (as large as possible). 

The criterion of 0.0526 for the maximum allowable proportion of excessive 

leakages in 95% of the adult American working population is conservative. This 

is because it assumes that all (100%) prospective respirator users with extreme 

face sizes (i.e., those in the 5% portion of the adult American working popula-
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tion not represented on the 25-person panel) will have excessive leakages. In 

order to achieve the desired standard of having 10% or less of all prospective 

adult American wearers not being able to attain less than or equal to the maxi­

mum allowable face-seal leakage with the tested mask, no more than 5.26% of 

the 95% portion of facial sizes from the adult American working population 

represented by the panel can attain excessive leakages. Thus, 10% = 

[(0.05)(100%) + (0.95)(5.26%)]. The conservative assumed value of 100% in 

this equation reduces the standard from an allowable 10% ( desired for the en­

tire adult American working population) to the smaller value of 5.26% (required 

in the tested population). No other alternate method that is both valid and 

feasible is evident to NIOSH for obtaining a more reasonable point estimate of 

the proportion with excessive leakages ( compared with 100%) for those prospec­

tive wearers with extreme face sizes. 

As an alternative to the approach proposed by NIOSH, one method that 

might suggest itself would be to include a random sample of the 5% with ex­

treme face sizes as an additional cell in the test panel. However, this is not 

feasible because such a cell would constitute only one or two people in a panel 

with cell sizes proportional to population numbers. A cell of extreme face sizes 

would not be a homogeneous group and could not be pooled with other cells of 

the panel. By itself, the cell would be too small to permit valid statistical analy­

sis. Worse yet, a subpopulation of (all) "extreme face sizes" would itself require 

subdivision into more than one face-size cell. Otherwise, the leakage distribu-
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tions of the new cell could have unusually high intracell variability and/ or be 

multimodal. 

The problems discussed here have led to NIOSH adopting a somewhat con­

servative method for setting a population standard that is to apply not only to 

the large majority of (sampled) prospective respirator wearers with typical face 

sizes, but also to the small portion with extreme face sizes who are too diverse 

to be sampled in adequate numbers. NIOSH welcomes any sound comments for 

improving the proposed solution to this statistical and public health problem. 

The one-sided upper confidence limit for the point estimate Pt is calculated 

by use of classical statistical methods for propagation of errors. The point esti­

mate Pt is based on the exact integral of a normal curve. NIOSH then esti­

mated the variance of this point estimate by approximating the formula for Pt 

with a first-order Taylor series in the sample mean and standard deviation. 

Then the variance of this approximate quantity was determined and applied to 

the Pt point estimate. The estimate Pt was treated as approximately normally 

distributed. NIOSH considers this approximate treatment to be suitable, appro­

priate, and adequate for a statistical analysis of the panel data. The exact 

distributional-form for the sample estimate is too complex for practical statistical 

analysis. 

Subpart S-Self-Contained Breathing Apparatus. The function of Subpart Sis to 

set forth the minimum performance requirements for the certification testing of 

self-contained breathing apparatus. NIOSH has added additional test require-
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ments such as a diaphragm-overpressurization test, flammability test, a heat-expo­

sure test, and a vibration test. These tests will better evaluate performance in 

typical applications such as firefighting, mining, and emergency egress situations. 

§ 84.240-Self-contained breathing apparatus: descriptions. A commenter stated 

that OSHA has accepted buddy-breathing devices and that NIOSH should devel­

op criteria for testing them. NIOSH is aware of the long controversy regarding 

the variety, availability, and use of these devices. In the fire service, particularly, 

it is possible for a firefighter to become trapped, disoriented or engrossed in 

life-saving as well as fire-fighting efforts to the extent that his air supply may be 

compromised or actually exhausted during those activities. In this situation it is 

very possible that a firefighter's ability or potential to effect a safe egress is sig­

nificantly reduced, and additional support from other firefighters may be neces­

sary. Traditionally this is accomplished by sharing air from one respirator be­

tween the donor and the receiver by utilizing a common facepiece and passing it 

back and forth while performing an egress. 

Concern over these practices resulted in NIOSH sending out a "Letter to 

Interested Persons" dated July 24, 1984, requesting comments on the practicabili­

ty, safety, and need for such a device and recommendations for performance 

criteria and suggestions for limitations on and conditions for safe use of such 

devices. After receipt and evaluation of those comments, NIOSH sent a "Letter 

to Interested Persons" dated July 23, 1985, stating that insufficient information 

was received on which to base certification of safe and practicable buddy-breath-
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ing devices. This is still the NIOSH position, but NIOSH will continue to be 

receptive to the submission of other available research or information that would 

enable NIOSH to further consider this position. 

§ 84.241-Interchangeability of oxygen and air prohibited: use of 100% oxygen 

near open flames or other ignition sources. NIOSH has concluded that the term 

"high heat" used in the original proposal for this section is not sufficient to cov­

er additional sources of hazardous ignition. The intent of this requirement is to 

protect the user from increased risk as a result of wearing a closed-circuit 

breathing apparatus that generates high oxygen concentrations. This hazard re­

sults from leakage points such as at the facepiece seal and at the relief valve. 

Another risk results from respirator component contact with various levels of 

oxygen and saturation occurring to these components. Such contact lowers igni­

tion temperatures of materials and increases the combustion propagation hazard 

for the wearer. Additionally, dead spaces such as head coverings as well as pro­

tective clothing are susceptible to such exposure. As a consequence there are 

many sources of ignition with sufficient levels of energy input capable of causing 

immediate combustion under these exposure conditions. In firefighting, open 

flame is a primary and prevalent ignition source. Other hazards include arcing, 

sparking, electrical, chemical, radiant and convective heat, and various levels of 

gases and their mixtures. Therefore, it is important to consider these prior to 

entry with a closed-circuit apparatus with oxygen facepiece concentrations ex­

ceeding 30%. 
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§ 84.241(b). Several commenters stated that there should not be a restriction on 

use and limitation of oxygen concentration for positive-pressure closed-circuit 

SCBA used in high heats and near open flames. NIOSH established additional 

performance criteria and recommendations of use for such SCBA because they 

were not addressed in the current regulations 30 CFR Part 11. In particular, 

the positive-pressure aspect was not covered. Safe . use of such apparatus at 

various levels of oxygen concentrations was also investigated. This included 

extensive literature evaluation of materials and their oxygen level compatibilities. 

Consideration was also given to actual use, current research, and information 

obtained from the Lawrence Livermore Laboratory closed-circuit symposiums 

held on October 23-24, 1984. These considerations included knowledge of 

equipment and component deficiencies in fire-service compatibility and applica­

tion, the lack of data demonstrating prior safe use of 100% oxygen SCBA and 

its relevance to the actual range of fire-fighting activities, and lack of research to 

substantiate safe use. These considerations and the fundamental Institute policy 

of prudent public health on any issue specific to the health and safety of work­

ers were used to establish requirements for SCBA testing and certification.69 

The oxygen concentration level has been limited to 30% and a recommenda­

tion on restricted use of 100% oxygen devices near open flames and other sour­

ces of ignition was established. This is based on the facts that most materials 

do not burn or support combustion at this level. In addition, there is still an 

69Federal Register, Volume 50, Number 222 (November 18, 1985). 
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advantage to be gained with regard to the ignition temperatures of materials 

that decrease as concentrations of oxygen increase. Although this is the current 

NIOSH position, NIOSH will continue to be receptive to the submission of fu­

ture research or information that would enable the Institute to further consider 

its position on this matter. 

§ 84.243 (formerly .244)-Pressure indicators and § 84.244 (formerly .245)-Tim­

ers and remaining-service-life indicators. One commenter had several sugges­

tions specific to liquid-level gauges and timers. These included the use of timers 

visible to the wearer in lieu of liquid-level gauges, the deletion of a liquid-level 

gauge requirement, and allowing timers to be readable by either sight or touch 

rather than requiring both. This latter requirement was added because under 

certain conditions tactile sensitivity is reduced if gloves are worn. This could 

result in an inadvertent change of the setting. 

NIOSH has concluded that because use varies with breathing apparatus, it is 

both technically advisable and practical to allow either a liquid-level gauge or 

timer or both to indicate remaining service time. This replaces the current 

30 CFR Part 11 requirement for a gauge on all liquid-gas breathing apparatus. 

It is not prudent to totally exclude the use of liquid-level gauges because state­

of-the-art permits such design while application may require such use and at the 

same time promote design diversification. It may also be necessary to read tim­

ers either by sight or by touch or by both methods. This choice should be made 

based on consideration of design and anticipated use or application. 
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§ 84.244(:D (formerly .245). Several commenters stated that reserve time alarms 

should be adjustable to user requirements because various job use applications 

may require different settings. Also, a 7-second alarm time is very short com­

pared with the 20% to 25% of service time required for escape. 

NIOSH recognizes that most open-circuit SCBA alarms sound during the en­

tire 20% to 25% of the remaining service time. Generally, most closed-circuit 

devices that have longer service times than the open-circuit SCBA have alarms 

that sound for only very short periods of time. The volume of breathing gas is 

also approximately 80% less than that in open-circuit SCBA, thus it is important 

to limit gas leakage to activate the alarm. A trade off between alarm-time acti­

vation and resulting decrease in service time by gas loss is marginal. Therefore, 

it is necessary to limit alarm time with closed-circuit devices. It is also impor­

tant to extend alarm time as long as possible to enhance safety. Thus NIOSH 

has concluded that it is necessary to extend the minimum alarm-time require­

ment to 30 seconds. 

§ 84.245 (formerly .246)-Hand operated valves 

§ 84.245(d, e) (formerly .246). Several commenters stated that two-way opera­

tion of a positive-pressure SCBA with a lever that allows a negative-pressure 

mode for donning should not be permitted because the SCBA might accidentally 

be used in this less protective mode. Also, the requirements for mainline and 
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by-pass valves are ill defined and may actually reduce overall safety and efficacy 

of a rebreather. 

NIOSH maintains that elimination of this capability would limit design flexi­

bility and could create a hazard for wearers. The result may be loss of vital 

breathing gas and a less than serious attempt by the wearer to obtain a good 

face-seal fit. A positive-pressure SCBA that can be switched to a negative-pres­

sure operation mode may be switched to this mode prior to entry for donning 

purposes only, allowing user to adjust facepiece and SCBA fit. Actual use must 

involve proper training through an adequate respirator program and effective 

and efficient utilization of the manufacturer's instruction manual. 

NIOSH has also concluded that not all SCBA designs require main-line and 

by-pass valves. Adequate SCBA performance depends on proper design and this 

is the manufacturer's responsibility. Each device must be individually tested and 

evaluated on its own merits. Therefore, in making the decision to approve an 

SCBA without such valves, it is necessary to simulate failures, conduct tests, and 

fully evaluate design and performance under such conditions. The final selection 

by the user must be based on knowledge of product, intended application, and 

specific hardware requirements. 

§ 84.249 (formerly .248-2)-Compressed gas filters. Several commenters stated 

that the effective filter size downstream of the bottled gas of an SCBA should 

be specified and that the requirement that particles should be "effectively re­

moved" is not adequately defined. NIOSH concludes that the filter size should 
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not be stipulated because · this would constitute a design specification and hinder 

design innovation. Appropriate filter size should be designed, evaluated, and 

tested by the manufacturer. "Effectively removed" is dependent upon each 

specific design and certainly means that all or any injurious contaminants are an 

unacceptable exposure. The performance requirement has been changed to 

prohibit adverse effect to the respirator performance. 

Former § 84.248-3-Breathing-bag test. Several commenters suggested that the 

gasoline-vapor test would be dangerous. NIOSH reviewed the breathing-bag­

permeability test and agrees that it should be deleted from the performance test 

requirements for the following reasons: (1) the hazardous nature of the test, 

(2) the information obtained from the test is limited in nature because the data 

cannot be extrapolated to permeation of other gases and vapors to which the 

bag may be exposed; and (3) the test procedure required for this test is lengthy 

and detailed. Compared with the first proposal, the deletion of this test will 

reduce certification costs for respirator manufacturers. 

§ 84.250 (formerly .248-4)-Weight markings. Several commenters said that the 

weight-marking requirement for an SCBA is not feasible bec.ause cylinder weight 

varies between types, accessory items cause variability, carbon dioxide scrubbers 

pick up varying amounts of moisture, there are many possible configurations of 

the same apparatus, and that weight is a design parameter. NIOSH has deter­

mined that the weight of accessories and weight variations during use cover a 
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wide range. This makes the task of weight markings for each model impractical, 

if not impossible. Therefore, NIOSH agrees and has changed this provision to 

require that only an initially fully charged SCBA unit without accessories should 

be weighed. 

§ 84.251 (formerly .248-5)-Breathing-resistance test. Several commenters stat­

ed that the requirement regarding static pressure in the facepiece should be 

deleted because only the total exhalation pressure imposes the respiratory work­

load and is adequate as the performance limit requirement. NIOSH maintains 

that a performance requirement for static pressure exhalation differential is nec­

essary to minimize potential performance defects and marginal respirator 

designs. For example, a static pressure set near the total exhalation pressure 

may fail by aspirating breathing gas and reduce service time. Also, if static drift 

is significant during the use period prior to maintenance and reset, the same 

effect could occur. 

§ 84.252 (formerly .248-6)-Gas-Flow Test 

§ 84.252(b) (formerly .248-6(b))-Closed-circuit apparatus. One comment stat­

ed that the minimum oxygen content for a closed-circuit SCBA should be set to 

some safe level below 19.5%. NIOSH maintains that the required minimum of 

19.5% oxygen is necessary to eliminate any marginal apparatus that could create 

a hazard for the user. Also, any lower oxygen content will have marginal safety 

in high altitude usage. 
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§ 84.252(b)(4) (formerly .248-6(b)(4)). One comment stated that this paragraph 

implies that positive-pressure units must have a constant flow, although it is op­

tional for negative-pressure devices. NIOSH agrees that this paragraph is un­

clear and that constant flow is not required for positive-pressure SCBA but may 

be optional as . with the negative-pressure devices. Therefore, this section was 

revised to allow equivalent specifications for both types of devices, thereby giving 

increased flexibility in respirator design based upon respirator performance. 

§ 84.255 (formerly .248-9)-Service-time test: closed-circuit apparatus. Several 

commenters stated that the service test time for closed-circuit SCBA should be 

set using a machine or metabolic simulator to set specific oxygen and carbon 

dioxide scrubber requirements. NIOSH has concluded that insufficient research 

exists to substantiate and correlate man/machine tests for setting service time. 

Additionally, the research, information, and data available, and its applications to 

all respirators, as well as its effective transfer and utilization as a replacement 

for the proposed service-time test, is unclear and will require further evaluation 

on a project basis. 

§ 84.256 (formerly .248-10)-Test for carbon-dioxide in inspired gas: open- and 

closed-circuit apparatus: maximum allowable limits. A commenter stated that 

for the carbon dioxide performance test, the minute volume rate (total ventila­

tion rate) should be changed from 10.5 to 40 L/min to give higher ventilations 
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and greater flushing of dead air space. Using information supplied in support of 

the comment, NIOSH has determined that if the ventilation is increased four 

times as suggested, then the additional carbon dioxide 9ead air space scrubbing 

of two times (approximately) would lower the average carbon dioxide level. The 

present method determines the highest possible level of carbon dioxide produced 

in the respirator, as demonstrated by the Bureau of Mines.70 

A commenter suggested an upper limit of 1 % carbon dioxide be required for 

all SCBA devices because increased respiration with increasing carbon dioxide 

results in a higher minute volume and decreased service time. NIOSH con­

cludes that a level of 1 % carbon dioxide maximum dead air space would unnec­

essarily limit design flexibility because carbon dioxide dead space is a direct 

function of mask size. The proposed change would mean that all SCBA devices 

would be required to have a nose cup even if design and other performance 

criteria did not require one. Therefore, this requirement has not been incorpo­

rated in this section. 

§ 84.257 (formerly .248-11)-Tests during low-temperature operation. A com­

menter asked when, how, and what stressor samples are taken continuously, and 

if 0.05% carbon dioxide and the 19.5% oxygen limits are ill).posed during these 

tests. NIOSH agrees that this stressor information is necessary for closed-circuit 

70Kloos, E.J., and J. Lamonica: A Machine-test Method for Measuring Carbon 

Dioxide in the Inspired Air of Self-contained Breathing Apparatus, Bureau of 

Mines Report of Investigations 6865 (1966). 
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SCBA devices and has added it to the proposed regulations as minimum per­

formance criteria. These samples are not taken for open-circuit SCBA devices 

because carbon dioxide is removed on each exhalation and the oxygen level is 

determined by the oxygen concentration in the compressed-air cylinder and does 

not vary because exhaled gas is not recirculated. 

§ 84.257(0 (formerly .248- ll(Q. Several commenters stated that cold tempera­

ture auxiliary components used on SCBA during cold tests must also be recom­

mended by the manufacturer in addition to being commercially available. 

NIOSH agrees that only cold temperature auxiliary components recommended by 

the manufacturer may be used on a certified product. In fact these components 

must be furnished by the manufacturer and used during the tests and certified as 

part of the respirator. 

§ 84.258 (formerly .248-12)-Vibration tests. Several commenters stated that 

the vibration standard MIL-STD-810D is not appropriate for testing respirators 

because it does not specify rubber tired vehicles, and the method is unclear. 

The mounting technique is not specified. A new method should be developed 

because it does not reflect provisions in the current MIL STD. Additionally, it 

does not specify respiration rate or tidal volume. The machine test is done at 

60 L/min although the service-time test is performed at 40 L/min. This results 

in a testing disparity and inconsistency in the proposed regulation. 
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NIOSH agrees that regulatory revisions are necessary to clarify and improve 

test requirements. The following changes have been made: 

a) Specifying MIL-STD- 810D, test I-3.2.1, Category 1-Basic transpor­

tation.71 

b) Specifying test levels derived from common earner spectra 

described in figures 514.3-1 through 514.3-3 of MIL-STD 810D, test 

I-3.2.1. 

c) Requiring the test to simulate total transportation miles (24,000), 

during an 8-hour test period. 

d) Specifying the mounting technique. 

Additionally, a special vibration test has been performed for 30 CFR Part 11 

certifications even though it is not specified. Although this test has not been 

validated, NIOSH concludes that self-contained self-rescuer (SCSR) equipment 

currently certified by NIOSH is superior to that which will be on the market if 

such a test is not performed. For example, this current test has shown the need 

to securely contain the chemical oxygen-generating material to prevent chemical 

abrasion and degradation and the need to fully weld rather than to spot weld 

screen-bed separators to maintain hardware canister integrity. 

71Military Standard, MIL-STD-810D, Military Test Methods and Engineering 

Guidelines, July 19, 1983. 
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§ 84.258(a) (formerly .248-12(a)). Several commenters stated that machine 

testing a respirator after exposure to the vibration test at 60 L/min, although 

service tests are done at 40 L/min (§§ 84.252(a)(2) and 84.254(a) respectively), 

results in inconsistencies. NIOSH agrees that the same 40 L/min machine test 

performed for breathing resistance and service time for SCBA should also be 

performed and the SCBA must meet the same requirements for this test. 

Therefore, 40 L/min replaces the 60 L/min test condition. 

Former § 84.248-12(b). Several commenters stated that the shock test on 

SCBA should be eliminated due to inherent variability. NIOSH agrees that 

there is much inherent variability because there is no control over dropping 

orientation in the proposed shock test. After further consideration NIOSH con­

cludes that additional research is necessary to quantify and establish a shock 

performance test requirement. 

§ 84.258(d) (formerly .248-12(d)). Several commenters stated that NIOSH 

should eliminate the use of human subjects and conduct the test using a meta­

bolic simulator. NIOSH concludes that the data collected during testing of 

human subjects is essential in order to validly test the performance of the whole 

device, rather than only a few specific characteristics as the simulator does. 
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§ 84.259 (formerly .248-13)-Use tests: purpose and requirements: general. 

Several commenters stated that the type of work performed in human subject 

tests does not represent the types of work found in the fire service and industry. 

NIOSH has concluded that the test activities are representative of activities 

found in fire-service use, underground mining, and general industry. Representa­

tive motions such as total body movement, walking, and running are included in 

the laboratory-performance tests. NIOSH recognizes that in a laboratory setting 

only a limited number of work activities may be incorporated in the test proto­

col. However, a ladder mill, an overcast, and weights for pulling and lifting as 

well as walking and running exercises are included in the performance-test pro­

tocol. 

§ 84.260 (formerly .248-14)-Use tests 1, 2, 3, 4, and 5; purpose. One com­

ment stated that NIOSH should quantify use tests by specifying the volume of 

oxygen, including a test for high performance to assure acceptable performance, 

considering human factors to ensure compatibility with the human body, use 

continuous monitoring during tests, set service time during the normal use test 

by using oxygen at a constant metabolic rate, and use a metabolic simulator for 

the first two quantitative tests to replace human test subjects. 

NIOSH concludes that quantifying these tests in such a manner is not possi­

ble at this time because the translation and development of test methods from 

research data, if available at all, have not been done. Also, the applicability of 

the research available to all types of respirators is unknown. 
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§ 84.262 (formerly .248-16)-Use tests: requirements: 

§ 84.262(b) (formerly .248-16(b)). Several commenters stated that facepiece 

fogging during use by test subjects should be defined on an objective or more 

quantitative basis. Because humans will wear SCBA, NIOSH concludes that 

human test subject input specific to vision is of vital concern and must be re­

flected in the final decision. Additionally, state-of-the-art respirator designs 

during the past several years have clearly demonstrated satisfactory solutions to 

this traditional problem. 

§ 84 .263 (formerly .248 - 17)-Flammability. Several commenters stated that the 

flammability test performed on a facepiece is unrepresentative, design restrictive, 

and should be modified to include whole-respirator exposure test. NIOSH main­

tains that this test is necessary because facepiece performance is critical and 

absolutely necessary for survival during fire-fighting use. However, NIOSH rec­

ognizes that SCBA are used for many applications other than firefighting and 

that flame-retardant facepieces may not be needed nor be suitable for other 

uses. Therefore, this test criterion will apply only to those SCBAs designated by 

the manufacturer as designed and intended for use by firefighters and mine 

rescue teams. Compared to the first proposal, this change should reduce costs 

for some respirator manufacturers and purchasers. Research to obtain criteria 

for whole SCBA exposure testing has not been conducted. 
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A commenter stated that the flammability test does not require respirators to 

operate during and after testing. NIOSH agrees that additional performance 

criteria should be listed to assure facepiece integrity after testing. Subsequently, 

all valves will be inspected to determine if they are operating properly. This is 

only a facepiece test and it must remain intact after the test, therefore, inspec­

tion points are adequate for test assessment. Consequently, testing an entire 

respirator is unnecessary. 

§ 84.263(e, f) (formerly .248-17(e, f)). A commenter .stated that the negative­

pressure test during the flammability test is not appropriate for positive-pressure 

SCBA because the seal should prevent major escape of breathing gas to the 

surroundings. The negative-pressure test cannot assure this prevention. Visual 

inspection of sealing surfaces before and after testing should be considered suffi­

cient for positive-pressure respirators. NIOSH considers significant any leakage 

from a facepiece in a positive-pressure device because such leakage can reduce 

the service time and compromise the intended high performance afforded by the 

SCBA Therefore, NIOSH has added face-seal inspection points as well as 

valve-inspection points to the regulations. 

One commenter stated that mouthpieces should not be used with escape 

SCBA because they will ·result in a product with marginal usefulness. NIOSH 

recognizes that all self-contained self-rescuers not only use mouthpieces but re­

quire them to make the devices small, light-weight, and easily-donned so they 

may be carried by each miner during an entire work shift. 
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Subpart T-Air-line Respirators. The function of Subpart T is to set forth the 

minimum performance requirements for the certification testing of air-line respi­

rators. These devices are not to be used in IDLH atmospheres because air sup­

plies may be interrupted and hoses may be severed. The performance require­

ments detailing maximum allowable air pressures, maximum allowable hose 

lengths, minimum and maximum air-supply volume to the facepiece, and maxi­

mum resistance in the facepiece are necessary to ensure that these respirators 

are safe and effective. 

§ 84.272 (formerly .251-1)-Air-line respirators; demand and pressure demand 

and § 84.273 (formerly .251-2)-Air-line respirators; continuous-flow. Several 

commenters stated that paragraph (b) ( that stipulates a maximum air pressure of 

125 psig) should be removed from both sections and that paragraph l(a) (that 

allows the manufacturer to specify hose length and pressure) should apply to 

both regulated and continuous-flow air-line respirators. NIOSH agrees that 

these sections need to be extensively revised to achieve consistency as recom­

mended by commenter. Therefore, § 84.272(a) is included in both sections for 

regulated and continuous-flow class respirators. The performance requirement 

for maximum pressure of 125 psig is given in both sections. 
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§ 84.274 (formerly .251-3)-Air-supply-line tests 

§ 84.274(a) (formerly .251-3(a))-Length of hose. Several commenters stated 

that the maximum hose length and the number of hose-length multiples for air­

-line respirators should be deleted because this requirement is unclear and does 

not appear to present a hazard to the user. NIOSH agrees that this require­

ment is a design restrictive specification. The provision has been revised to 

allow multiple hose lengths. However, a maximum hose length of 300 feet is 

specified to minimize possible safety related hazards. 

§ 84.274(b)(l, 2) (formerly .251-3(b)(l, 2)). Several commenters stated that 

demand and pressure demand air-line respirators should not be limited to a flow 

of 425 L/min because SCBA are not limited to this flow rate. Also, continuous­

flow, air-line respirators should not be limited to a maximum airflow. NIOSH 

has determined that there is no supporting information offered to justify the 

change requested by the commenters other than demand and pressure-demand 

flow should be same for air-line respirators and SCBA The 425 L/min limita­

tion is believed to have been initially listed incorrectly in current 30 CFR Part 

11 requirements. This flow limitation applies only to continuous-flow respirators 

and should not limit demand or pressure-demand regulator capabilities. These 

regulators are designed to meet peak inspiratory flows on a physiological basis 

because many of these air-line respirators do not operate on a constant flow 

basis. Such a restriction could make it unsafe or not give maximum protection. 

Additionally, for continuous-flow air-line respirators there are physiological rea-
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sons making such a limit desirable, such as prevention of eye irritation, skin 

drying, and dehydration. 

Several commenters stated that the minimum flow rate should be increased 

for continuous-flow respirators to assure positive pressure is maintained, and give 

maximum protection. NIOSH has concluded that the current minimum airflow 

requirement is adequate. However, the Institute is considering bilevel per­

formance certifications for continuous-flow, air-line respirators (refer to the dis­

cussion earlier in this preamble). Class I would be for tight-fitting facepieces 

providing between 115 and 170 L/min and loose-fitting hoods and helmets pro­

viding between 170 and 230 L/min. Class II would be for tight-fitting facepieces 

providing at least 170 L/min and loose-fitting hoods and helmets providing at 

least 230 L/min. The Class II devices should provide higher user protection 

than that of the Class I devices. However, the Institute is not attempting to or 

intending to make the protection offered by continuous-flow, air-line respirators 

equivalent to the protection offered by positive-pressure, air-line respirators. 

These are two distinct classes of respiratory protection. If a manufacturer 

wishes a continuous-flow, air-line respirator certified as a positive-pressure de­

vice, the air-line respirator may be submitted for this type of certification if the 

device meets the criteria in this Part. 
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§ 84.274(c) (formerly .251-3(c)). Several commenters said that NIOSH should 

establish regulator cycling requirements for SCBA devices as well as air-line 

respirators because they can be used in immediately dangerous to life and health 

(IDLH) environments. NIOSH has not observed problems with new certifica­

tions or field problems as a result of not cycling SCBA regulators. During rou­

tine maintenance in most use conditions, SCBA regulators and diaphragms are 

inspected more frequently than air-line respirators. Also, SCBA respirators have 

a by-pass mode to accommodate any regulator failure or a fail-safe operation. 

Air-line respirators typically are used for longer periods of time on a routine 

basis and subject to an increased frequency or potential failures. Additionally, if 

a respirator is submitted as a combination air-line/SCBA respirator, the regula­

tor is tested to the air-line requirement because the combination respirator must 

meet all applicable requirements for each type. 

Several commenters wanted to know the justification for testing an air-line 

respirator regulator with a 100,000-cycle test and requested changing the test 

conditions to a reduced number of test cycles. NIOSH has concluded that a 

100,000-cycle test is realistic and representative of actual use conditions because 

it represents 2 weeks of continuous use. Certification experience under the cur­

rent 30 CFR Part 11 substantiates this conclusion with the absence of observed 

field usage problems in this area. 
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§ 84.275 (formerly .251-4)-Harness test 

§ 84.275(a) (formerly .25l-4(a)). A commenter stated that the harness-load 

performance test should be doubled from the proposed 300-pound test to ac­

count for sudden load strain. NIOSH agrees that the. load-strain performance 

test should be increased from 300 pounds to 600 pounds to increase safety mar­

gin to the user. Additionally, NIOSH has certified respirators with life lines that 

far exceed the proposed load strain. Where life lines are attached to harnesses, 

the harness is the weak link and must function satisfactorily to provide safe and 

effective performance. 

§ 84.279 (formerly .251-8)-Airflow-resistance test: air-line respirator, positive-

pressure class. In relation to the airflow-resistance performance test for posi­

tive-pressure air-line respirators, several commenters stated that the resistance 

values should be consistent with SCBA requirements except for hoods/helmets. 

NIOSH concludes it is not necessary to impose equivalent performance require­

ments for both air-line respirators and SCBA because air-line respirators cannot 

be used in IDLH atmospheres. 

Subpart U-Air-Purifying Respirators: General Requirement~. The function of 

Subpart U is to set forth the generic safety and efficacy requirements for certifi­

cation of air-purifying respirators. These requirements have been consolidated 

into one subpart for conciseness and clarity. Descriptions of the several classes 

of air-purifying respirators have also been incorporated for clarity. 
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§ 84.282 (formerly .262)-Filters used with canisters and cartridges; location: re­

placement 

§ 84.282(a) (formerly .262(a)). Several commenters suggested that the wording 

in paragraph (a) should be revised as follows: 

"Particulate filters used with a gas and vapor canister or cartridge shall be lo­

cated so that a gas- and vapor-removing element is located downstream of the 

particulate filter. In some cases, it may be necessary to place an additional gas­

or vapor-removing element at the inlet side to protect the particulate filter." 

NIOSH has revised this provision to incorporate the suggestion of allowing an 

additional gas or vapor element placed at the inlet side of the filter, to protect 

the filter media when necessary. This revision will permit increased design flexi­

bility and innovation. It will allow a respirator manufacturer to design a safer 

and more effective respirator for those instances where the contaminant gas or 

vapor may degrade the filter media. 

§ 84.283 (formerly .263)-Powered air-purifying respirators flow requirements 

§§ 84.283(a, b, c) (formerly .263(a, b, c)). Several comrp.enters suggested raising 

the minimum flow rate for continuous-flow respirators and performing the tests 

with a breathing machine to assure positive pressure. One of the commenters 

suggested a minimum airflow of 6 cfm for tight-fitting powered air-purifying res­

pirators (PAPR). These respirators are used in non-IDLH atmospheres and 

NIOSH concludes the proposed performance criteria are adequate for these 
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applications. However, NIOSH is considering two certification categories for 

powered air-purifying respirators (see discussion earlier in this preamble). 

Subpart V-Particulate Air-Purifying Respirators. The function of Subpart V is 

to set forth the minimum performance requirements for the certification testing 

of particulate air-purifying respirators. NIOSH has concluded that the current 

test methods in 30 CFR Part 11 do not adequately distinguish between lower 

and higher efficiency filters. For example, the current 30 CFR Part 11 test 

methods produce time-integrated values for filter-media penetration. As a result, 

filter performance is not measured at different times during the service life of a 

filter. The proposed regulation incorporates a performance requirement for in­

stantaneous penetration. This requirement is essential for evaluating filter effec­

tiveness because certain filter media initially have adequate efficiencies and 

others may initially have inadequate efficiencies that then increase with usage 

due to loading effects.72 

It is not feasible to test filters for the entire range of use conditions that may 

affect their protection performance. Thus, for performance testing NIOSH has 

selected aerosol-test criteria representing severe-use conditions to ensure ade­

quate filter safety and efficacy. The proposed filter-efficiency performance tests 

require the use of an aerosol in the size range 0.10 to 0.25 micrometer count 

median diameter. Research has shown this aerosol size range to be one of the 

72Hinds, W. C.: Filtration in Aerosol Technology Properties, Behavior, and Mea­

surement of Airborne Particles, John Wiley & Sons, Inc., (1982), pp. 164-186. 
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most-penetrating for mosf types of filter media.73
•
74

•
75

•
76

•
77

•
78

•
79

•
80 NIOSH has con-

73Thomas, J. W., and R. E. Yoder: Aerosol Size for Maximum Penetration 

Through Fiberglass and Sand Filters, A. M. A. Arch. Ind. Health 13:545 (1956). 

74Rimberg, D.: Penetration of IPC-1478, Whatman 41, -and Type 5G Filter Pa­

pers as a Function of Particle Size and Velocity, Am. Ind. Hyg. Assoc. J. 

30(4):394-401 (1969). 

75Stafford, R. G. and H. J. Ettinger: Filter Efficiency as a Function of Particle 

Size and Velocity, Atmos. Environ. 6:353-362 (1972). 

76Liu, B. Y. H. and KW. Lee: Efficiency of Membrane and Nuclepore® Filters 

for Submicrometer Aerosols, Environ. Sci. Technol. 10:345 -350 (1976). 

77Lee, K. W. and B. Y. H. Liu: On the Minimum Efficiency and the Most Pen­

etrating Particle Size of Fibrous Filters, J. Air. Pollut. Control Assoc. 30(4):377-

381 (1980). 

78Liu, B. Y. H. and B. Fardi: A Fundamental Study of Respirator Air Filtration, 

Progress Report for NIOSH Grant #1 R010H01485-01Al, University of Minne­

sota, St. Paul, MN (1985), p. 38. 

79Liu, B. Y. H. and K. L. Rubow: Air Filtration by Fibrous Media, Fluid Filtra­

tion: Gas, Volume I. ASTM STP 975, R. R. Raber, Ed, Philadelphia, PA 

(1986), pp. 1-12. 

80Stevens, G. A and E. S. Moyer: "Worst Case" Aerosol Testing Parameters: 
(continued ... ) 
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eluded that test aerosols in this size range are the best evaluator of filter per­

formance under severe-use test conditions available with current state-of-the-art 

aerosol generation and detection systems designed for filter evaluation. Also, it 

should be technically feasible for manufacturers to develop filter media that 

comply with these test requirements. 

NIOSH has determined that commercially-available instrumentation is suitable 

for conducting the required tests. For example, TSI models 8110, 8160, and 

8150 can be used for both the solid and liquid aerosol tests. The Air Tech­

niques, Inc. model Q127, which is currently used for testing high-efficiency filters 

against Part 11 requirements, can be used to perform the oil-mist test in this 

Part. The Sibata AP-63100 generator together with the AP-364A test unit 

can also be used to perform the solid-aerosol test. Note that the mention of 

any company or product does not constitute endorsement by NIOSH. 

NIOSH recognizes that the most-penetrating aerosol size varies as a function 

of filter type, particle size, and flowrate.81
•
82

•
83 NIOSH also recognized that an 

80
( ••• continued) 

I. Sodium Chloride and Dioctyl Phthalate Aerosol Filter Efficiency as a Function 

of Particle Size and Flow Rate, Am. Ind. Hyg. Assoc. J. 50(5):257-264 (1989). 

82Brosseau, R. M., J. S. Evans, and M. J. Ellenbecker: Collection of Monodis­

perse Aerosols by Electrostatic Respirator Filters. presented at the 1989 Ameri­

can Industrial Hygiene Conference, St. Louis, MO (May 1989). 
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alternative and more-desirable performance test would evaluate each filter at 

several different aerosol sizes (e.g., 0.05, 0.10, 0.15, 0.20, and 0.25 µ.m), deter­

mine the most-penetrating size for each tested filter, and conduct subsequent 

penetration testing at that size. However, to conserve testing time and reduce 

test costs, filter loading could be accomplished with any aerosol size ~ 0.25 µ.m. 

Initial and final instantaneous filter penetration could be measured with the 

most-penetrating aerosol size. All other test criteria ( e.g., filter preconditioning, 

aerosol neutralization, filter loading, test temperature, filter efficiencies) would 

remain the same as in Subpart V. 

NIOSH is considering this alternative procedure for the Final Rule. Presently 

there are limited data on the combined effects of ''worst-case" aerosol size, 

flowrate, preconditioning, and aerosol charge neutralization.84
•
85

•
86 In addition to 

83( ... continued) 
83Liu, B. Y. H. and B. Fardi: A Fundamental Study of Respirator Air Filtration. 

Progress Report for NIOSH Grant #1 R010H01485-01Al, University of Minne­

sota, St. Paul, MN (1985), p. 38. 

84Stevens, G. A and E. S. Moyer: "Worst Case" Aerosol Testing Parameters: 

I. Sodium Chloride and Dioctyl Phthalate Aerosol Filter Efficiency as a Function 

of Particle Size and Flow Rate, Am. Ind. Hyg. Assoc. J. 50(5):257-264 (1989). 

85Moyer, E. S. and G. A. Stevens: "Worst Case" Aerosol Testing Parameters: 

II. Efficiency Dependence of Commercial Respirator Filters on Humidity Pre­

treatment, Am. Ind. Hyg. Assoc. J. 50(5):265-270 (1989). 
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these other severe-use test conditions, any adverse effects on filter penetration 

due to filter loading during use are not completely known. NIOSH invites com­

ments on: (1) the technical feasibility of the alternative test method discussed 

above, (2) the availability of test equipment for the alternative performance test, 

and (3) the feasibility of producing filters, other than high-efficiency filters, that 

could pass the alternate type of performance test. 

The proposed tests require the use of a solid aerosol for solid-aerosol certifi­

cation and an oil aerosol for liquid-aerosol certification. For liquid-aerosol per­

formance testing, NIOSH intends to use an oil mist, such as dioctyl phthalate 

(DOP), that represents severe-use conditions. Oil mists such as DOP degrade 

some filter media. Any adverse effects due to storage and use at high humidi­

ties are evaluated by requiring filter preconditioning at 85% relative humidity 

and 38 degrees Celsius for 24 hours prior to testing (see discussion for 

§ 84.292(c)). 

Lastly, a neutralized aerosol will be used for the filter-efficiency tests. This 

also represents severe-use conditions with regard to different types of aerosol 

charge distributions that may occur in the workplace (see discussion for 

§ 84.293(c)). 

86
( ... continued) 

86Moyer, E. S. and G. A Stevens: "Worst Case" Aerosol Testing Parameters: 

III. Initial Penetration of Charged and Neutralized Lead Fume and Silica Dust 

Aerosols through Clean, Unloaded Respirator Filters, Am. Ind. Hyg. Assoc. J. 

50(5):271-274 (1989). 
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Using severe-use test conditions to evaluate particulate respirators not only 

helps to assure that respirator users will receive adequate protection, but also 

will make it easier for respirator program managers to correctly select particu­

late respirators. A 42 CFR Part 84 certification will require only that the user 

know the concentration of the particulate, the exposure limit or applicable expo­

sure standard, and the physical nature of the particulate hazard (i.e., solid, 

liquid, or mixture of solid and liquid particulates). 

This new classification method will replace the current 30 CFR Part 11 certi­

fication classes that are based on restrictive design specifications such as 

single-use and reusable respirators. The new certification classifications are 

based on performance requirements that will permit substantial design flexibility 

and innovation by respirator manufacturers. The current 30 CFR Part 11 certifi­

cations are also based on restrictive testing classifications that are application­

specific (e.g., for dusts, fumes, mists). Thus, the user also needs to take into 

consideration factors such as particle size, aerosol charge distribution, and work­

place conditions (e.g., relative humidity). 

Because of the above mentioned changes to NIOSH performance tests, it is 

necessary to..-reclassify particulate air-purifying respirators based on their filtra­

tion performance and the physical nature of the aerosol they are to be used 

against (solid, liquid, or combination). The three new filter performance classes 

are: 

(1) Type I with a filtration efficiency of at least 90% under the test condi­

tions 
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(2) Type II with a filtration efficiency of at least 99% under the test condi­

tions 

(3) Type III with a filtration efficiency of at least 99.97% under the test 

conditions 

§ 84.290 (formerly .270)-Particulate air-purifying respirators; description. A 

comment was received that there is no provision in the proposed regulations for 

specific application certifications such as for acid mists, oil mists, paint sprays, or 

pesticides. Another comment stated that deleting the current application-specific 

test classifications will be confusing. 

Toxic properties of pesticides and paint sprays vary greatly. No laboratory 

test could cover the entire range of variables needed for specific test classifica­

tions. For example, the current 30 CFR Part 11 certifications for pesticides are 

not recommended for pesticides with poor warning properties or that are carci­

nogenic. 

The objective of the proposed requirements is to base particulate respirator 

certifications on aerosol-performance tests representing severe-use conditions 

rather than to test for all conceivable usage conditions and hazardous particu­

lates. Filters will be classified according to performance efficiency and not on 

the general type of aerosol used for testing (i.e. dust, fume, mist). 
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§ 84.290(a) (formerly .270(a)). Many commenters suggested changing this para­

graph to read "solid- and/or liquid-particulate test." NIOSH agrees with the 

intent of this suggestion and has incorporated wording to allow certification of 

respirators with filters for use against solid, liquid, or both solid and liquid par­

ticulates. The wording in § 84.290(b) has been revised to reflect this change. 

NIOSH concludes that filters tested against the proposed solid aerosol will 

adequately protect users exposed only to solid particulates. One commenter 

noted that only a small percentage of particulate respirator users are exposed to 

liquid oil mists. Requiring a liquid-particulate test may unnecessarily increase 

breathing resistance for the majority of those users. Thus NIOSH is creating 

three certification classes for particulate respirators that are based on the physi­

cal nature of the contaminant. Compared with the first proposal, this revision 

will substantially reduce costs for both respirator manufacturers and purchasers. 

It will also permit design flexibility and innovation to better protect respirator 

wearers. 

§ 84.290(c) (formerly .270(c)). Several commenters suggested using a classifica­

tion system with filtration efficiency designations of Types I, II, III, and IV in­

stead of "low, medium, and high" efficiencies. It was claimed that certification 

performance classes should be based on 80%, 90%, 99%, and 99.97% filtration 

efficiencies that will be consistent with international standards. Another com­

menter stated that the filter-efficiency requirements must be supported by 

research and claimed that no testing was done to support 42 CFR Part 84 filtra-
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tion performance requirements. A comment made reference to the British Stan­

dards Institution respirator standards and European Standard for respirators that 

permit lower filtration efficiencies. The comment also supported the elimination 

of particulate tests in 30 CFR Part 11. 

NIOSH agrees with the comment on renaming the filtration efficiency classifi­

cations. The new filtration performance classes are designated as Types I, II, 

and III. This eliminates the negative connotation of naming a filter a low effi­

ciency filter. Performance requirements for class efficiencies have been revised 

as well. Type I filters must now demonstrate at least 90% efficiency. NIOSH 

research87 indicates that this is technologically feasible. The currently certified 

dust, fume, and mist filters provide initial point efficiencies of between 91 % and 

93% when tested against aerosol sizes of 0.01 to 0.30 µ,m count median diame­

ter. The recommendation to create a certification class for filter efficiencies of 

80% or higher is rejected by NIOSH because the overall protection afforded by 

such a filter respirator would be unacceptably low. 

§ 84.291 (formerly .271)-Particulate air-purifying respirators: performance 

requirements: general. A comment was received stating that particulate filters 

should be color coded. NIOSH recognizes that color coding might aid users in 

the identification of filter types. However, requiring color codes for filters with-

87Moyer, E. S.: "Respirator Filtration Efficiency Testing," Fluid Filtration: Gas. 

Volume I. ASTM STP 975, R.R. Raber, Ed., American Society for Testing Ma­

terials, Philadelphia, PA, (1986), pp. 167 -180. 
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out permanent filter housings may not be feasible. Wording has been incorpo­

rated requiring Type I, II, or III to be printed on the filters and requiring Type 

III filters that have a "cartridge style housing" to be color coded magenta. In 

addition, all filters must be marked as to whether they are certified for solid, 

liquid, or solid and liquid particulates. This requirement for 42 CFR Part 84 is 

analogous to what is currently used in 30 CFR Part 11. 

§ 84.293 (formerly .273)-Particulate instantaneous-penetration filter tests. Many 

commenters requested changing the regulations to allow for "certification for 

solid and/or liquid particulates or both." Commenters claimed that filters de­

signed to meet the proposed requirements will be hot, heavy, hard to breathe 

through, and uncomfortable. Several commenters claimed that high-efficiency 

filters, which have a higher breathing resistance than electrostatic filters, would 

be the only filters to pass the new requirements. 

NIOSH has concluded that it is appropriate to change the test requirements 

to reflect the proposed certification classifications (§ 84.290). Oil-mist-filtration 

performance tests will be required only when the applicant requests certification 

for liquid particulates or both solid and liquid particulates. Certain filters cur­

rently certified under 30 CFR Part 11 may not meet these new requirements. 

However, as previously stated the filter technology is available. NIOSH research 

indicates that currently-certified dust, fume, and mist filters could potentially 

meet the new Type I efficiency requirements. Additionally, high-efficiency filters 

will meet the most stringent requirements for Type ill filters. 
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Several commenters suggested that the test aerosol should be chemically and 

physically inert and the chemical nature of the aerosol be stated. One com­

menter suggested using paraffin oil instead of oils such as DOP. NIOSH has 

not incorporated the recommendation that performance test aerosols be chemi­

cally and physically inert. One objective of a liquid-particulate performance test 

is to identify filters that may physically degrade in contact with liquid aerosols 

and reduce the respirator wearer's protection. Oils commonly found in the 

workplace can adversely affect respirator filter performance. NIOSH did agree 

with a comment that test aerosols be better defined. Refer to the discussion at 

the beginning of Subpart V. 

§ 84.293(c) (formerly .273(b)). One commenter stated that a dynamic-precondi­

tioning test is more stringent and more desirable than static preconditioning. 

NIOSH selected the 24-hour static-preconditioning test condition on the recom­

mendation of the ANSI Ad Hoc Respirator Committee.88 Filter-media perform­

ance studies have been conducted with static preconditioning because this type 

of preconditioning best simulates filter storage conditions experienced by users. 

The adverse effects on filter performance due to high temperatures and hu­

midity during filter storage and use in high humidities have been described by 

88 American National Standards Institute Z88 Committee for Respiratory Protec­

tion, Ad Hoc Subcommittee for Respirator Test and Approval, undated letter 

from Donald P. Wilmes of the 3M Company. 
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several investigators during the last decade.89
•
90

•
91

•
92 Possible degradation of filter 

performance during storage will be evaluated by requiring a 24-hour precondi­

tioning at 85% relative humidity and 38 degrees Celsius prior, to performance 

testing. In addition, neutralized aerosols will be used for filtration-efficiency 

testing. NIOSH research indicates that "neutralizing" the test aerosol can signif­

icantly decrease filter efficiency (i.e., reduce wearer protection).93 Thus, humid­

air preconditioning and neutralized-aerosol testing are severe-use test conditions 

89Held, B. J., et al.: Respirator Studies for the National Institute for Occupa­

tional Safety and Health, July 1, 1973, through June 30, 1974, Los Alamos Scien­

tific Laboratory Report LA-5825-PR, Los Alamos, NM (December 1974). 

90 Ackely, M.W.: Degradation of Electrostatic Filters at Elevated Temperature 

and Humidity, paper presented at the World Filtration Congress ill, Downing­

ton, Pennsylvania, pp. 169-176 (September 14, 1982). 

910rtiz, L. W., S. C. Soderholm, and F. 0. Valdez: Penetration of Respirator 

Filters by an Asbestos Aerosol, Am. Ind. Hyg. Assoc. J. 49(9):451-460 (1988). 

92Moyer, E. S. and G. A. Stevens: "Worst Case" Aerosol Testing Parameters: 

II. Efficiency Dependence of Commercial Respirator Filters on Humidity Pre­

treatment, Am. Ind. Hyg. Assoc. J. 50(5):265 -270 (1989). 

93Moyer, E. S. and G. A. Stevens: "Worst Case" Aerosol Testing Parameters: 

III. Initial Penetration of Charged and Neutralized Lead Fume and Silica Dust 

Aerosols through Clean, Unloaded Respirator Filters, Am. Ind. Hyg. Assoc. J. 

50(5):271-274 (1989). 
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that are representative of conditions typically encountered in actual filter respira­

tor use. 

§ 84.293(e) (formerly .273(d)). Four commenters recomniended that NIOSH test 

respirator penetration at only one airflow rate. NIOSH previously proposed two 
. . 

airflow rates for performance testing because filter penetration is a function of 

the face velocity through the filter.94
•
95 However, after further review of the 

requirements for particulate instantaneous penetration, NIOSH has concluded 

that a single flow rate is adequate for filter performance evaluations. Both the 

cited research studies and 17 years of NIOSH experience with filter testing un­

der 30 CFR Part 11 indicate that for a given aerosol size a higher flow rate will 

normally yield a higher penetration than will a lower flow rate. Therefore 

NIOSH has selected 85 liters per minute as the most appropriate test flow rate. 

Use of a single flow rate will substantially reduce certification testing costs for 

filter respirator manufacturers. 

However, NIOSH is concerned that there may be use conditions or filter de­

signs that could result in higher filter penetrations at flow rates less than 

94Rimberg, D.: Penetration of IPC-1478, Whatman 41, and Type 5G Filter Pa­

pers as a Function of Particle Size and Velocity, Am. Ind. Hyg. Assoc. J. 

30(4):394 (1969). 

95Stevens, G. A and E. S. Moyer: "Worst Case" Aerosol Testing Parameters: 

I. Sodium Chloride and Dioctyl Phthalate Aerosol Filter Efficiency as a Function 

of Particle Size and Flow Rate, Am. Ind. Hyg. Assoc. J. 50(5):257 -264 (1989). 
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85 L/min. NIOSH requests that this possibility be considered and commented 

on by interested parties. 

§ 84.293(0 (formerly .273(e)). Several commenters recommended deleting the 

breathing-machine test for powered air-purifying respirators (PAPRs). Another 

recommended that a P APR be tested at the flow rate of its blower and clarify­

ing the term "cycle" that implies that air is not inhaled and exhaled through the 

respirator. NIOSH has concluded that PAPRs should be tested in their normal 

operating mode because flow rates vary over time as the filters load and bat­

teries discharge. A powered air-purifying respirator with a tight-fitting facepiece 

may require an initial flow rate of 400 L/min to meet the final minimum 

required flow rate of 115 L/min. Because filter penetration is a function of face 

velocity, this test will measure filter efficiency under normal usage conditions. 

One commenter stated that this provision is irrelevant to the testing of 

P APRs. NIOSH has reviewed and revised this paragraph. The challenge con­

centration has been increased to 2,000 mg/m3 for P APRs. This value is based 

on typical flow rates of P APRs and filter loading during the current lead-fume 

testing in 30 CFR Part 11. 

§ 84.293(g) (formerly .273(0). Several commenters requested information on 

why sodium chloride is required in the proposal in place of the silica-dust and 

lead- fume tests used in 30 CFR Part 11. Commenters made the assumption 

that sodium chloride is intended by NIOSH for solid-aerosol performance test-
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mg. However, the former § 84.273(f) did not mention a specific compound. 

Upon review, NIOSH determined that additional aerosol specifications are ap­

propriate for the performance test to avoid confusion and to help assure test 

procedure standardization. Sodium chloride is specified as the solid test aerosol. 

The liquid test aerosol must be generated with an oil ( e.g., dioctyl phthalate) 

that is a liquid at room temperature (20 degrees Celsius) and that has a density 

of 0.91 to 0.99 g/cm3
• NIOSH invites comments on whether or not these addi­

tional specifications will hinder the future development and implementation of 

different test aerosols. 

NIOSH concludes that the current 30 CFR Part 11 certification tests have 

substantial deficiencies in that they: 

1) measure time-integrated average performance rather than instantaneous 

penetration, and thus are not representative of typical respirator usage 

2) do not adequately consider the adverse effects of particle size, face ve­

locity, or aerosol type on filter penetration 

3) lack sensitivity and are non-reproducible 

4) do not consider the adverse effects of typical use conditions, such as 

high temperatures and high relative humidities. 

Several commenters requested that a time period be specified to conduct tests 

after preconditioning the filters for specific time periods. NIOSH has incorpo­

rated an 8-hour time period after filter preconditioning. This is a reasonable 

amount of time to initiate testing without suffering an excess loss of water ab­

sorbed during the preconditioning. 
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One commenter stated · that it is not clear what "100 ± 5 mg of the aerosol 

has contacted the filter" means, and if it means respirator filter, then the test is 

too short. Another commenter suggested that NIOSH <;Ielete the requirement to 

run the test until there is no further increase in penetration. NIOSH has 

changed this provision to indicate that it is the respirator filter that the chal­

lenge aerosol must contact. In addition, the test loading has been increased to 

at least 200 mg in response to the comment that "the test is too short." The 

new challenge of 200 mg is based on the loading currently used in testing filters 

against lead fume in 30 CFR Part 11. This change has . also eliminated the need 

for tests to be run "until there is no further increase in penetration." 

§ 84.293(h) (formerly .273(g)). One commenter stated that an "aerodynamic 

mean diameter" does not exist, that it should be AMMD. NIOSH has now 

given the test condition aerosol requirement as the count median diameter 

(CMD), and the maximum permitted value for geometric standard deviation of 

the aerosol has been increased to 1.8. The latter requirement can be met using 

current technology that is commercially available (refer to earlier discussion for 

Subpart V). 

Subpart W-Gas and Vapor Air-Purifying Cartridge Respirator. The function 

of Subpart W is to set forth the minimum performance requirements for the 

certification testing of gas and vapor air-purifying cartridge respirators. The 

proposed regulation incorporates several new requirements to replace several 
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proposals that have been deleted. Cartridges will be tested at three humidities 

to better represent actual use conditions. This new requirement is necessary 

because relative humidity can substantially reduce cartridge service life. A shelf­

life disclosure requirement has been added. NIOSH has concluded that a shelf­

life requirement is necessary because commonly occurring storage conditions 

such as high and low temperatures and humidities can also reduce service life in 

a manner that can not be readily detected by the respirator user or purchaser. 

§ 84.300 (formerly .280)-Gas and vapor air-purifying cartridge respirators: de­

scription 

§ 84.300(a) (formerly .280(a)). Several comments questioned why NIOSH pro­

posed lowering the maximum use concentration (MUC) of methylamine to 

75 ppm and stated that it should remain at 100 ppm because the NIOSH Respi­

rator Decision Logic lists the MUC of methylamine as 100 ppm. OSHA may 

change permissible exposure limits (PELs) for gases, and then NIOSH limits will 

conflict with OSHA policy. Because exposure limits for substances change as 

new information is learned about their toxicity, maximum use concentrations 

(MUC) have.. been redefined as 10 times the NIOSH Recommended Exposure 

Limit (REL) or other applicable exposure limit, whichever is lower. In addition, 

because regulatory agencies govern the use of respirators in the workplace and 

because exposure limits may change as more is learned of substances' toxicity, 

the nonregulatory MUC information has been moved to Appendix A and listed 
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as a NIOSH recommendation. Thus, the MUC will change as exposure limits 

change. 

Several commenters suggested that NIOSH include performance requirements 

for certification of chlorine dioxide, hydrogen sulfide, and elemental mercury 

vapor respirators. These devices are currently certified under 30 CFR Part 11 

using the special gas and vapor respirator test requirements. NIOSH has incor­

porated these requirements in 42 CFR Part 84, using the performance criteria 

developed for such devices under 30 CFR Part 11. 

§ 84.303 (formerly .283)-Breathing-resistance test 

§ 84.303(a) (formerly .283(a)). Several commenters recommended deleting final 

breathing resistance as was first proposed for particulate filters. NIOSH has de­

leted the final breathing-resistance requirement because breathing resistance 

changes minimally after testing with a gas or vapor. This deletion will permit 

design flexibility and innovation. Compared with the first proposal, the deletion 

might also reduce costs for both respirator manufacturers and purchasers. 

§ 84.304 (formerly .284 )-Gas and vapor cartridge service-life test 

§ 84.304 (formerly .284(b)(3)). Several commenters claimed that no currently 

produced organic-vapor chemical cartridge will meet the 85% relative humidity 

preconditioning and SO-minute service-life performance requirement in the pro­

posal. Unsubstantiated assertions were also received that a respirator that will 

meet these requirements will be hot, cumbersome, uncomfortable and at least 
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2 1 /2 to 4 times larger than cartridges currently certified under 30 CFR Part 11. 

In addition, commenters stated that users have not expressed a need for longer 

service life. One commenter cited five studies on effects of high humidities on 

organic-vapor cartridges. Two manufacturers claimed that cartridges lasting from 

75 to 100 minutes, under 30 CFR Part 11 test conditions, lasted only 21.8 and 

18.3 minutes when tested in accordance with the original proposal. They also 

stated that sorbent technology is increasing but this requirement is beyond feasi­

bility and that NIOSH will be judged arbitrary and capricious. 

Essentially all of the claims regarding the initial proposal for this section were 

not supported with test data or other substantial evidence. The intent of the 

original proposal was to evaluate cartridges under severe-use and storage condi­

tions that frequently occur in the workplace. In particular, the severe adverse 

effects of high humidity during storage and use were to be evaluated by the 

preconditioning requirement. 

After consideration of the objectives and possible effects of the initial per­

formance requirement, NIOSH has deleted the cartridge-preconditioning test 

requirement and replaced it with a requirement to disclose cartridge shelf life. 

The new proposal for § 84.304(h) requires the respirator to retain at least 90% 

of the required service life of this Part throughout the shelf life period stated by 

the manufacturer. Knowledge of shelf life for respirator sorbent elements is 

crucial for safe and effective respirator use. Substantial reductions in sorbent 

capacity during storage or use cannot be detected before use by a respirator 

wearer. These capacity reductions can create a hazard for the wearer when the 
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cartridges are used because they reduce the service life of the sorbent. Several 

studies have shown that high humidity conditions during storage and use can 

substantially affect sorbent service life.96
•
97

•
98

•
99 

Replacing the preconditioning requirement with the shelf-life labeling require­

ment should provide the same safety and efficacy to the user because high hu­

midity during storage is one of the most important conditions that a manufactur­

er must consider when establishing shelf life for a cartridge. The revised 

requirement still considers the adverse effects of high humidity during use be­

cause it requires cartridges to be tested at low, medium, and high humidities. 

96N els on, G ., A. Correia, and C. Harder: Respirator Cartridge Efficiency Studies 

VII: Effects of Relative Humidity and Temperature, Am. Ind. Hyg. Assoc. J. 

37(5):280-288 (1976). 

97Jonas, L. A., E. B. Sansone, and T. S. Ferris: The Effect of Moisture on the 

Adsorption of Chloroform by Activated Carbon, Am. Ind. Hyg. Assoc. J. 

46(1):20-23 (1985). 

98Wood, G. 0.: Effects of Air Temperatures and Humidities on Efficiencies and 

Lifetimes of Air-Purifying Chemical Cartridges Tested Against Methyl Iodide, 

Am. Ind. Hyg. Assoc. J. 46(5):251-256 (1985). 

99Hall, T., P. Breysse, C. Corn, and L.A. Jonas: Effects of Adsorbed Water Va­

por on the Adsorption Rate Constant and the Kinetic Adsorption Capacity of 

the Wheeler Kinetic Model, Am. Ind. Hyg. Assoc. J. 49(9):461-465 (1988). 
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NIOSH has concluded that the revised provision will assure the same protection 

to the user. 

This revised provision will provide respirator manufacturers with considerable 

design flexibility for cartridges and suitable cartridge packaging. It will permit 

innovation for design of cartridges and their packaging containers. Additionally, 

manufacturers will have maximum flexibility in establishing cartridge shelf lives 

and, if necessary, appropriate storage conditions to assure the stated shelf life. 

The new provision will permit manufacturers to design and sell respirator sor­

bent cartridges that best meet the needs of their customers and respirator users. 

Compared with the first proposal, this revision will lead to lower certification 

costs for respirator manufacturers and could lead to lower costs for respirator 

purchasers. 

NIOSH does not expect a manufacturer to test the service life of every gas 

and vapor cartridge respirator under all conceivable storage conditions. Howev­

er, manufacturers must be able to provide customers and users with service-life 

information on those chemicals their NIOSH-certified respirators are capable of 

providing adequate protection against. 

§ 84.304(e) (formerly .284(b)(3) and (c)). Because of the difficulty in maintain­

ing a relative humidity of 85% during canister and cartridge testing, NIOSH has 

revised the test-condition requirement from 85% to 80% relative humidity. To 

maintain equivalent severity of test conditions, the test temperature has been 

increased from 25 degrees to 30 degrees Celsius. The higher test temperature, 
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which is representative of conditions encountered during actual respirator use, 

will ensure that a cartridge is challenged with a test atmosphere that contains as 

much or greater moisture than the originally proposed test conditions. 

§ 84.304(g) (formerly .284(0). One commenter stated that it is not clear why 

"combination" cartridges should be only one-half as good as regular cartridges. 

NIOSH has no data on which to base a revision of this requirement. Thus, it 

has not been changed from the current 30 CFR Part 11 requirement. This 

lower service life is permitted because different sorbents are needed for the 

different types of gases and vapors. A sorbent mix in combination cartridges is 

used and service life is decreased for both types of contaminants if cartridge size 

is to remain the same. Requiring the same service life for these "combination" 

cartridges as for single gas or vapor types will require that all cartridges be 

larger, bulkier, and harder to breathe through. Additionally, note that the indi­

cated penetration values in Table 10 (and Tables 12, 13, and 14) should not be 

confused with permissible exposure levels (PEL.s) set by regulatory agencies such 

as OSHA. Several commenters suggested that NIOSH include performance 

requirements for chlorine dioxide, hydrogen sulfide, and elemental mercury vapor 

respirators. These devices are currently certified under 30 CFR Part 11 using 

the special gas and vapor respirator test requirements. NIOSH has incorporated 

these requirements in 42 CFR Part 84, using the performance criteria developed 

for such devices under 30 CFR Part 11. 
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Subpart X-Gas and Vapor Air-Purifying Canister Respirators. The function of 

Subpart X is to set forth the minimum performance requirements for the certifi­

cation testing of gas and vapor air-purifying canister respirators. Subpart X in­

corporates the same three test humidities and shelf-life requirements that are 

specified for gas and vapor air-purifying cartridges in Subpart W. The current 

30 CFR Part 11 test classifications for canister respirators are design- and appli­

cation-specific (e.g., chin style, front-mounted, escape canisters). In contrast, this 

proposal creates a certification classification system based solely on adsorption 

capacity performance for a limited number of contaminants. Canister respirators 

will receive certifications as either low- or high-performance canisters for hazards 

such as ammonia, chlorine, and sulfur dioxide. 

§ 84.310 (formerly .290)-Description and classification 

§ 84.3 lO(a) (formerly .290(a)). Several commenters said that the statement in 

the proposal that a half-facepiece canister respirator can be used only for escape 

purposes is unclear as to whether it refers to both IDLH and non-IDLH envi­

ronments and needs clarification. Escape canister respirators can be used for 

escape from both IDLH and non-IDLH atmospheres. Revised wording to reflect 

this change has been incorporated. 
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§ 84.310(b) (formerly .290(b)). One commenter suggested that NIOSH test the 

entire P APR during the service-life test to evaluate the effect of gases and va­

pors on respirator parts and that the service life be increased. NIOSH perform­

ance test concentrations are much higher than typical use concentrations for 

these devices. NIOSH has concluded that testing the entire unit at these con­

centrations may not be indicative of use degradation of P APR components at 

lower use concentrations. In addition, corrosion and degradation from exposure 

to chemical and physical agents to which respirators are likely to be exposed is 

covered under § 84.220(a). 

§ 84.315 (formerly .295)-Canister service-life test. Several commenters stated 

that the requirement to test within 8 hours of preconditioning is impractical for 

testing and adds nothing of significance to the test. It was requested that the 30 

CFR Part 11 requirements for preconditioning and testing should be retained. 

Another commenter stated that the minimum service-life requirement is too 

stringent for equilibrated canisters if they are to be tested at 64 L/min. Fur­

ther, it was claimed that these requirements make the respirators bulkier and 

heavier and will not be conducive to the wearers' comfort. 

In response to these comments, NIOSH has reviewed and completely rewrit­

ten the canister performance test portions of the regulations for the reasons 

stated for § 84.304. Most importantly, preconditioning of canisters has been 

deleted. A new requirement has been added (§ 84.315(g)), stating that a manu­

facturer must determine and mark the shelf life on each canister. The claimed 
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shelf life must be based on data reflecting the effect of high storage humidities 

on the canister. See the discussion under § 84.304 for the intent and intended 

effects of this provision. Additionally, the test conditions for the service-life 

performance testing have been revised to 30 degrees Celsius at 25%, 50%, and 

80% relative humidity. 

Several commenters suggested that NIOSH include performance requirements 

for hydrogen sulfide in 42 CFR Part 84 because these devices (for escape only) 

have been and are certified in the special gas and vapor category of 

30 CFR Part 11. NIOSH has incorporated the current performance require­

ments for hydrogen sulfide in this section, using the performance criteria devel­

oped for escape-only usage canisters under 30 CFR Part 11. 

Because of the difficulty in maintaining a test relative humidity of 85% during 

canister testing, NIOSH has revised the test condition from an 85% to 80% rela­

tive humidity. To maintain equivalent severity of test conditions, the test tem­

perature has been increased from 25 degrees to 30 degrees Celsius. The higher 

test temperature, which is representative of conditions encountered during actual 

respirator use, will ensure that a canister is challenged with a test atmosphere 

that contains as much or greater moisture than the ori~nally proposed test con­

ditions. 
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§ 84.315(j) (formerly .295(0). One commenter suggested that NIOSH not certify 

the carbon monoxide canister because the service-life indicator is a moisture 

indicator. The commenter also said that "b" and "d" footnotes of Table 6 can­

not apply to the same line of the table and questioned why there are no pretest 

conditions for carbon monoxide. 

NIOSH notes that the carbon monoxide canister has been in use for many 

years and there are still industrial and mining applications where it is needed. 

An indicator that responds to moisture is appropriate because the active canister 

agent (hopcalite) is also adversely affected by moisture. 

NIOSH has eliminated preconditioning for all types of canisters. It is not re­

quired because the performance testing for carbon monoxide canisters will be 

performed at a relatively high humidity of 95%. NIOSH considers the combina­

tion of high-humidity and low-temperature test at O degrees Celsius to be severe­

use test conditions for the performance testing of carbon monoxide canisters. In 

Table 11 (formerly Table 6) the footnotes of the first proposal have been cor­

rected. 

Subpart Y-Organic Vapor Gas and Vapor Air-Purifying Cartridge and Canister 

Respirators. The function of Subpart Y is to set forth the minimum perform­

ance requirements for the certification testing of nonspecific gas and vapor or­

ganic vapor cartridges and canisters. Subpart Y incorporates the same three test 

humidities and shelf-life requirements that are specified for other cartridges and 
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canisters in Subparts W arid X. These requirements are particularly relevant to 

organic vapor cartridge and canister evaluations. 

A user information requirement has been added requiring manufacturers to 

provide the user with a list of organic vapor(s) and- gas(es) hazards against 

which they recommend their respirators be used. This information can be given 

as part of the label or user instructions or both. It is the position of NIOSH 

that this information is vital to the correct selection and use of organic vapor 

respirators. Manufacturers have a responsibility to provide this information so 

that respirator users will r¢ceive safe and effective respiratory protection. 

§ 84.320 (formerly .300)-Description and limitations. One commenter stated 

that air-purifying respirators can only be used if a certification is granted for a 

new substance. For a Premanufacturing Notice (PMN) substance, the American 

Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit 

Value (TL Vj and any warning properties are unknown. The comment claimed 

that this will place substantial burden on new chemical manufacturers. NIOSH 

notes that EPA regulates use of respirators for PMN substances. NIOSH cannot 

certify respirators for new chemicals for which the Institute has no information. 

EPA receives information on these substances from which they can base deci­

sions. If EPA approves use controls, then air-purifying respirators can be uti­

lized. 
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§ 84.321 (formerly .301)-0rganic gas and vapor air-purifying cartridge respira­

tors. One commenter stated that it is unjustifiable to use the single value of 

1,000 ppm as the maximum use concentration (MUC) for these types of car­

tridges in view of varying toxicities and sorption efficiencies. NIOSH agrees with 

the comment and has eliminated MUCs as a condition of certification. NIOSH 

will now consider MUCs as assumed conditions of use and has moved them to 

Appendix A. NIOSH will assume that gas and vapor cartridges will not be used 

in concentrations exceeding the lowest of the following: (1) a contaminant's 

IDLH, (2) 10 times the NIOSH-recommended exposure limit (REL) for contam­

inant, and (3) an exposure limit established by an applicable regulatory agency. 

This is consistent with changes made throughout the cartridge portions of the 

regulations. 

§ 84.323 (formerly .303)-Labeling requirements. 

received on the labeling requirements claiming that: 

Several comments were 

(1) It will be extremely difficult for manufacturers to indicate all organic 

vapors and gases for which their respirators will provide adequate protection. 

Such a provision will create numerous problems. First, , it will take manufactur­

ers many years to test even the most common chemicals (the number of com­

mon chemicals in the workplace far exceeds 1,000) for their respirators. This 

will therefore leave certain end users without any protection for that period of 

time. Second, there are many chemicals that are not widely used but for which 

an organic vapor respirator may be useful. Those chemicals will not normally 
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be used as a test challenge medium by the manufacturer, yet they might have 

been tested and successfully used by end users. Under the proposed labeling 

requirement, the end user might be left without a reasonable alternative because 

the user could not use such a respirator without the manufacturer's approval. 

(2) Nearly all organic vapors and gases occur as mixtures and to test against 

only one of the components provides little useful information. 

(3) The best method for evaluating a cartridge's performance against a spe­

cific organic vapor and gas is in the workplace where the mixtures and environ­

mental conditions in which they will be used are present. This is best done by 

the user. 

(4) NIOSH must delete the requirement to label these respirators with a list 

of all the organic vapors and gases having good warning properties for which the 

respirator is effective. This places an unnecessary burden on the manufacturer 

to test and certify respirator performance in this manner because those sub­

stances with good warning properties can notify the wearer (assuming the wearer 

has passed an odor-sensitivity test) of contaminant breakthrough. However, for 

those substances without good warning properties, specific field tests should be 

required and so labeled by the manufacturer. 

(5) When the manufacturer's list is printed and is in the hands of the end 

user, there is no protection for the manufacturer if OSHA changes a permissible 

exposure limit (PEL), thereby redefining the warning properties of the substance. 

( 6) Including a list as part of the label will turn the label into a book. 

OSHA regulation 29 CFR Part 1910.1000, Tables Z-1 and Z-2, includes an al-
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phabetical listing of airborne contaminants including ot~anic vapors. These ta­

bles are several pages long. Just listing the chemicals in these tables will re­

quire an extraordinarily long certification label. 

NIOSH maintains that respirator manufacturers have -important responsibilities 

to their customers and respirator users to provide adequate information on the 

proper selection and use of respirators. One of these is the critical obligation to 

identify those organic gases and vapors against which their respirators will pro­

vide safe and effective protection. Correct respirator selection is a critical ele­

ment of effective respirator protection. Providing this type of information to the 

prospective purchaser and user is essential to ensure that the correct respirator 

is matched to the workplace hazard. 

Although NIOSH will require such information be provided with each respira­

tor (§ 84.50), NIOSH will not require that this information be submitted for 

review and concurrence by NIOSH. Compared with the first proposal, this ap­

proach will reduce certification costs for manufacturers of organic vapor respira­

tors. 

There are several means for manufacturers to obtain the required informa­

tion. These include the field experience of customers and users, research data 

available from professional societies, NIOSH, independent l~boratories, custom­

er laboratories, and respirator manufacturer laboratories. Additionally, responsi­

ble consideration of the similarity of the chemical sorption responses of gases 

and vapors with similar chemical activity may be used by a manufacturer. Pru­

dent use of data on homologous series of vapors and on other available sorbent 
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materials might be used to predict expected levels of respiratory protection. 

NIOSH solicits comments and suggestions regarding this requirement or alterna­

tive ways of accomplishing the same objective. 

NIOSH does not expect manufacturers to test all organic vapor respirators 

against every conceivable organic vapor. However, manufacturers must be able 

to provide customers and users with information on the specific organic chemi­

cals their NIOSH-certified respirators are capable of providing adequate protec­

tion against. This information is particularly vital to purchasers and users be­

cause the certification performance tests will use only a single organic 

vapor-carbon tetrachloride. Numerous articles in the professional literature 

clearly demonstrate that organic vapor cartridges and canisters can yield widely 

varying service lives and levels of protection depending on the organic vapor 

they are used against. 

§ 84.327 (formerly .307)-Particulate tests; canisters and cartridges containing fil­

ters. Several commenters stated that a provision for combination escape respira­

tors using an air-purifying mode should be included because NIOSH has certi­

fied these deyices under the current regulation. An air-line respirator, used in 

an air-purifying mode only for escape, should not have to meet resistance re­

quirements as an air-purifying respirator. Instead, the applicable breathing-resis­

tance requirements of Subpart T should apply. NIOSH has added a combina­

tion respirators requirements as a new § 84.315. These are performance re-
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quirements that have been developed as "in-addition-to" tests under the current 

30 CFR Part 11 regulation. 

§ 84.328 (formerly .308)-Service-life test. One commenter stated that: 

(1) Testing equilibrated cartridges and canisters within 8 hours is too time 

constraining. Testing within 24 hours will be more reasonable, and it will still 

maintain the same level of performance. If there is supporting evidence for this 

change it should be published for review and comment; 

(2) Minimum life requirements are too stringent for equilibrated cartridges 

and canisters if they are to be tested at 64 L/min. The public has not stated 

the need for respiratory protection exceeding the current performance levels. 

The result of these requirements will be larger, bulkier respirators that will not 

be conducive to the end users' comfort. The technical justification for the 

change in required performance level must be stated. This information must be 

made available for comment; and 

(3) Test concentrations and penetrations require tolerance limits. There is a 

certain amount of error in these tests that should be defined. 

Several comm.enters stated that: 

(1) The proposed requirement that the cartridges be tested within 8 hours of 

preconditioning is impractical to comply with and adds nothing of significance to 

the test (see comments on § 84.301) and 

(2) They also strongly recommended maintaining the following performance 

requirements: Test at 25 ± 1 degree Celsius and 50% ± 2% relative humidity 
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at a flow rate of 32 L/min for preconditioned samples or 64 L/min for as-re­

ceived samples. This includes preconditioning at 25 ± 1 degrees Celsius and at 

25% or 85% ± 2% relative humidity. 

(3) It was claimed that no organic vapor chemical cartridge currently avail­

able in the United States will meet this requirement. It was claimed that organ­

ic vapor chemical cartridges will have to be made about four times bigger to 

meet this requirement with today's technology. It was stated that respirator 

users have not expressed the need for longer service life organic vapor car­

tridges. 

In response to these concerns, NIOSH has eliminated organic gas and vapor 

cartridge preconditioning for the same reasons it has been eliminated in 

§§ 84.304 and 84.315. 

One commenter said that NIOSH should require desorption testing for organ­

ic vapor cartridges and canisters and should use the Nelson and Harder method 

of service-life testing.100 NIOSH concludes that although desorption can be 

studied on a case-by-case basis, no test has been developed that can predict 

desorption for a class of compounds such as organic vapors. Therefore, NIOSH 

has concluded that retaining "generic wording" in the regulations that allows 

flexibility by respirator manufacturers is the safest procedure. 

100Nelson, G. 0. and C. A. Harder: Respirator Cartridge Efficiency Studies V. 

Effect of Solvent Vapor, Am. Ind. Hyg. Assoc. J., 35:391-410 (1974). 

168 



Subpart Z-Gas and Vapor Air-Purifying Respirators for Unlisted Contaminants. 

The intent of Subpart Z is to set forth the minimum performance requirements 

for the certification testing of specialty respirators designed for protection against 

toxic gas(es) and vapor(s) not specified in previous Subparts. NIOSH experience 

with respirator certification under 30 CFR Part 11 indicates that there is a need 

for a systematic procedure to certify gas and vapor respirators for specific con­

taminants as the need develops in the workplace or as the manufacturers believe 

is necessary. The current 30 CFR Part 11 does not specify tests and perform­

ance criteria for the evaluation of gas and vapor specialty respirators. Thus, 

over the last 15 years NIOSH developed "in addition to criteria" test procedures 

that assure that each specialty respirator application is properly and consistently 

evaluated. These criteria have been used in this Subpart as the basis for per­

formance tests for these devices. NIOSH maintains that each submission for 

certification of specialty gas and vapor respirators must be reviewed as to safety 

and efficacy provided by the device. The scientific merit of the application, test 

data, and any applicable field experience must all be considered. 

§ 84.332 (fomierly .312)-General test requirements 

§ 84.332(a) (formerly .312(a)). One commenter stated that all requirements for 

the certification application must be stated in this provision. The commenter 

also stated that there are not always studies or data available on the warning 

properties of all chemicals. If there are no OSHA PEu or ACGIH TLV9s for 
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a substance, it is not possible to determine if the substance has adequate warn­

ing properties. 

Because this Subpart deals with substances not specifically listed elsewhere in 

the regulation, it is difficult to predict all of the information NIOSH might need 

to adequately evaluate the safety and efficacy of a respirator for these sub­

stances. The alternative would be to not allow specific certifications, but this 

would not benefit respirator manufacturers or users. 

§ 84.334 (formerly .314)-Requirements for end-of-service-life indicators. Several 

commenters stated that listing requirements that an end-of-service-life indicator 

(ESLI) must meet is premature and should be deleted. Few, if any, indicators 

are in existence today. Pre-existing limitations in the requirements will stifle 

product innovation. For instance, the requirement that the wearer be able to 

see a passive ESLI is not necessarily of value. For example, if the cartridge 

service life is sufficiently long to assure that during its use the respirator will be 

removed, the wearer will be able to see the indicator long before breakthrough 

occurs. An example of this would be a cartridge with a service life of 200 

hours. If its indicator changes at 90% of the service, the user will have the 

remaining service life of 20 hours to view the indicator change before break­

through occurs. 

NIOSH recognizes that although there are only a few ESLis currently certi­

fied, permitting them to be certified under 42 CFR Part 84 permits and encour­

ages future ESLI innovations. Most cartridges will not have service lives of 200 
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hours. Therefore NIOSH concludes that requiring an indicator to change at 

10% of the remaining service life is a safe procedure that cannot be eliminated 

because of a few exceptions to the rule. 

§ 84.334(a) (formerly .314(a)). One commenter stated that this contradicts cases 

where MSHA or OSHA allows the use of a respirator without ESLI against a 

contaminant without adequate warning properties. NIOSH agrees that this com­

ment is correct. The proposed wording is for NIOSH certification purposes. 

Regulatory agencies can allow their use in the workplace. Wording to this effect 

has been added to Appendix A. 

§ 84.334(b) (formerly .314(b)). It was suggested that NIOSH should set specific 

test parameters for evaluating ESLI instead of stating high and low temper­

atures, relative humidity, etc. NIOSH has proposed general test parameters 

because this section permits certification of respirators and ESLI developed in 

the future. Thus, flexibility in the requirements allows NIOSH and the manufac­

turers to review on a case-by-case basis the procedures needed to ascertain the 

safety and efficacy of a respirator. 

§ 84.334(b)(l) (formerly .314(b)(l)). One commenter stated that there must be 

guidelines for contaminant concentrations if no ACGIH TL V"s or OSHA PELs 

exist. NIOSH has concluded that, if no NIOSH REL, OSHA PEL, ACGIH 

TL V~ etc. exists, there is insufficient information available concerning the toxici-
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ty of the chemical to make an informed selection of an air-purifying respirator. 

Guidelines for testing will be worthless in this case. 

§ 84.334(b)(3) (formerly .314(b)(3)). Several commenters stated that the manu­

facturer cannot anticipate all use conditions in the workplace. It was stated that 

this requirement must be removed because it is not feasible to comply. In 

§ 84.334(b )(3), NIOSH does not require a manufacturer to anticipate all use 

conditions. However, in order to design a safe and effective respirator, a manu­

facturer must have knowledge of use conditions that can be reasonably expected. 

Therefore, NIOSH has concluded that this is not an unreasonable requirement. 

§ 84.334(c) (formerly .314(c)). One commenter recommended deleting this re­

quirement that all passive ESLI shall be visible to the wearer and shall be de­

tectable to people with physical impairments such as color blindness. It was 

stated that color blindness is a physical impairment preventing use of this type 

of respirator and not a reason for restricting design. It was claimed that the re­

quirement for the ESLI to be visible to the wearer restricts design innovation. 

NIOSH requires reference colors that enable color blind people to discern the 

difference in shades. NIOSH concludes that this requirement does not restrict 

product design or innovation. 
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§ 84.335-Combination air-line and air-purifying respirators. A new § 84.335 has 

been added to provide performance requirements for combination air-line and 

air-purifying respirators. 

Appendix A. During the development of 42 CFR Part 84, NIOSH recognized 

that many of the requirements in 30 CFR Part 11, such as breathing-gas purity 

levels, were more the responsibility and under the authority of the several regu­

latory agencies. Therefore, NIOSH incorporated, as "assumed conditions of use" 

in 42 CFR Part 84, many such existing requirements from the current 30 CFR 

Part 11. The comments on 42 CFR Part 84 pointed out several other require­

ments of the same nature, such as maximum use concentrations for air-purifying 

respirators, and these were also included in Appendix A 

Commenters stated that Appendix A, paragraph (f), is incorrect, in that it 

stated gas and vapor cartridge respirators will be used in concentrations in ex­

cess of the maximum use concentration specified in this Part. NIOSH has cor­

rected this statement by adding the word "not" so that it reads "gas and vapor 

cartridge respirators will not be used in concentrations in excess of the maximum 

use concentrations recommended by NIOSH." Paragraph (f) also is revised to 

discuss the relationship between NIOSH recommendations and regulatory 

requirements. 
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Regulatory Impact Analysis 

Under Executive Order 12291, the Department must prepare a "preliminary 

regulatory impact analysis" for any proposed rule that has an annual effect on 

the economy of $100 million or more, has certain other effects, or is categorized 

as a "major rule" by the Office of Management and Budget. Under the Regula­

tory Flexibility Act (P.L. 96-353, 94 Stat. 1164 [5 U.S.C. 601 et seq.]), the De­

partment must prepare an "initial regulatory flexibility analysis" for any proposed 

rule that has a significant economic impact on a substantial number of small 

entities, including small businesses. Because of the substantial concerns of the 

respirator manufacturing industry and the public, the Department has voluntarily 

prepared a preliminary regulatory impact analysis (PRIA) and initial regulatory 

flexibility analysis (IFRA). Together with the main body of the Preamble to the 

second NPRM, the Preliminary Regulatory Impact Analysis prepared by NIOSH 

constitutes both a PRIA and an IRFA for 42 CFR Part 84.101 

After extensive analysis, NIOSH has concluded that the proposed rule, if im­

plemented, would create significant health benefits for up to 6.6 million users of 

NIOSH-certified respirators. This number could grow fo as high as 10 million 

by the mid-1990s. Additionally, Part 84 will provide significant economic and 

101National Institute for Occupational Safety and Health: Preliminary Regulatory 

Impact Analysis: 42 CFR Part 84, Second Notice of Proposed Rulemaking­

Revision of Tests and Requirements for Certification of Respiratory Protective 

Devices, (September 1989). 
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other benefits to 32 domestic respirator manufacturers, owners of about 7 mil­

lion nondisposable respirators, and those employers who annually purchase over 

110 million disposable respirators. In general these benefits cannot be quanti­

fied.102 However they will be obtained at reasonable economic cost to respi­

rator owners, purchasers, and manufacturers.103 The health and economic bene­

fits would be primarily of two types. First, users of respirators will directly be­

cause of both major and minor improvements in respirator performance, safety, 

and reliability. Even small improvements in respirator performance would be 

significant in the aggregate because of the large number of person-years of expo­

sure involved. The total incremental effect for all respirators would depend on 

how many respirator failures would be prevented and how many ineffective or 

marginally performing devices are eliminated. NIOSH expects that significant 

incremental reductions in both chronic and acute exposures to harmful sub­

stances would occur over time. Second, the use of performance rather than 

specification standards would substantially increase the flexibility of manufactur­

ers in designing and marketing new and improved respirator designs. While the 

specific innovations that might be made cannot be predicted, they could be both 

performance-enhancing and cost-reducing. 

For the potential incremental recurring costs of complying · with the new 

Part 84 requirements, NIOSH's best estimate is about $6 million annually for 32 

102Ibid., Section C. 

103Ibid., Sections D and E. 
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domestic respirator manufacturers. Additionally, NIOSH's best estimate is that 

some respirator owners will incur potential costs of $8 million annually for a 

period confined to the first 5 years after promulgation of Part 84. However, 

since data were not available to make a multitude of offset adjustments for non­

quantifiable benefits to both respirator manufacturers and owners, these best 

estimates substantially overestimate the actual potential costs. 

The potential cost for manufacturers is slightly greater than 1 % of estimated 

industry retail revenues of about $650 million a year and about 2% of direct 

revenues to manufacturers. While some manufacturers might face a cost 

increase of more than 1 %, others might have no increase at all. Regardless, 

NIOSH has concluded that cost increases of this magnitude would not create 

significant impacts on a substantial number of manufacturers, purchasers, or us­

ers. 

NIOSH determined that the only provision contributing to potential costs for 

respirator owners is the Sunset Clause (§ 84.2(b)(l)) for antiquated Part 11 

certifications. Based on cost analyses conducted with the spreadsheet model de­

veloped for this PRIA and a reanalysis of the benefits created by each regulato­

ry Subpart, NIOSH substantially revised the Sunset Clause to 5-, 6-, and 8-year 

expiration periods instead of the single 5-year expiration peri_od proposed in the 

first NPRM. Potential total costs due to the original Sunset Clause were re­

duced by over $56 million with no significant reduction in protection for wearers. 

Owners of entry-SCBA respirators used in firefighting applications will incur 

essentially all potential costs resulting from the revised Sunset Clause. Over the 
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entire population of approximately 400,000 firefighter SCBAs in 1990, 104 the po­

tential total nonrecurring costs over the 5-year Sunset Clause period will aver­

age about $95 per firefighter-SCBA user ($19/wearer/year) and about $95 for 

each Part 11 SCBA used in firefighting ($19/respirator/year), where the average 

cost for a new firefighter SCBA is $1,600. 

NIOSH concludes that the owners of more than 80% of the atmosphere-sup­

plying respirators in 1990 (i.e., over 1.3 million supplied-air, nonfirefighting en­

try-SCBAs, and escape-only SCBAs105) will incur no potential costs due to the 

Sunset Clause because the average service lives of these devices are the same as 

the new 6- or 8-year phase-out periods for Part 11 respirators provided for these 

devices under the revised Sunset Clause in this NPRM. NIOSH also concludes 

that the owners of most air-purifying respirators in 1990 (i.e., over 5 million 

nondisposable, non-powered, air-purifying respirators and P APRs106) will incur no 

potential costs due to the Sunset Clause because the average service lives of 

these devices are the same as their 5-year phase-out period. The only air-purify­

ing respirator owners affected by the Sunset Clause will be those owning 380,000 

gas masks in 1990.107 The 5-year nonrecurring cost impact over this respirator 

population will average about $5.30 per gas mask , respirator (a bit over 

104Ibid., Table XVIII. 

107Ibid. 
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$1/respirator/year) and about $10.70 per respirator user (a bit over $2/user/­

year). 

As discussed in the Preamble to this second Notice of Proposed Rulemaking 

(NPRM), there are a considerable number of regulatory alternatives at the pro­

vision-by-provision level that NIOSH has considered, proposed, and revised in 

many cases. In determining which particular provisions and performance tests to 

propose, NIOSH has sought to minimize unnecessary costs while assuring or 

improving product performance and safety. The Institute particularly welcomes 

comments on changes that would make the proposed standards even more cost­

effective while providing the same or increased protection to respirator wearers 

as that given in the second NPRM. 

For the PRIA, potential benefits and potential costs are considered to be the 

incremental benefits and costs created by the proposal above and beyond the 

benefits and costs of the current regulation. Additionally, the potential costs are 

considered to be the incremental time, effort, or financial resources required to 

bring currently certified respirators into compliance with the proposed 

42 CFR Part 84 requirements. Typical incremental costs would include those 

specific costs necessary to bring certified devices into compliance ( e.g., incremen­

tal costs to develop, redesign, modify, construct, or assemble any materials or 

new test or manufacturing equipment, incremental costs to conduct additional 

tests, inspections, observations). For the PRIA, note that current costs or activi­

ties of respirator owners and manufacturers incurred or performed in the normal 

course of their maintenance, manufacturing, and sales activities, whether or not 
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required by the current 30 CFR Part 11, are not consid¢red to be potential costs 

that will be created by the proposed regulation. 

Copies of the complete· PRIA may be obtained from. the NIOSH Docket Offi­

cer, National Institute for Occupational Safety and Health, Division of Safety 

Research, Room S-112, 944 Chestnut Ridge Road, Morgantown, West Virginia 

26505. The telephone number of the NIOSH Docket Office is (304) 291-4597. 

NIOSH requests comments and additional information· on (1) assumptions used 

in the preliminary analysis, (2) methods of analysis, and (3) conclusions reached. 

NIOSH also welcomes any alternative suggestions designed to achieve the objec­

tives of Executive Order 12291 at lower costs while providing the same or in­

creased protection to respirator users as that given in this second proposal. 

Paperwork Reduction Act 

Under provisions of the Paperwork Reduction Act of 1980 (44 U.S.C. Chap­

ter 35, 5 CFR 1320) (the Act), NIOSH shall not engage in a collection of infor­

mation without obtaining Office of Management and Budget (0MB) approval of 

such information collection and displaying a valid 0MB control number. 

NIOSH prepared a detailed Supporting Statement to suppl~ment the Institute's 

request to 0MB for approval to collect certain essential information required to 

properly conduct respirator certification activities under the proposed 42 CFR 
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Part 84 regulation for respirator certification by the U.S. Government.108 Under 

the Act a "collection of information" includes, but is not limited to, such agency 

activities as reporting, notification, recordkeeping, and labeling requirements. 

The Supporting Statement identifies the impact of this proposal on the current 

reporting, record keeping, disclosure/notification, and labeling requirements for 

industrial respirator manufacturers. The purpose of the Supporting Statement is 

to demonstrate that NIOSH has taken every reasonable effort to ensure that: 

0 The information collection requirements in Part 84 are the least bur­

densome necessary for the proper performance of NIOSH's functions to 

comply with legislative and statutory requirements and achieve program 

objectives associated with respirator certification; 

f) The information collection does not duplicate information otherwise 

accessible to NIOSH; 

@ The information collection has practical utility; and 

108National Institute for Occupational Safety and Health: Supporting Statement 

for Request to 0MB for Approval of a Collection of Information Under the 

Paperwork Reduction Act of 1980: 42 CFR Part 84, Second Notice of Proposed 

Rulemaking-Revision of Tests and Requirements for Certification of Respiratory 

Protective Devices, (September 1989). 
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0 NIOSH has sought to minimize the cost to itself of the collecting, pro-

cessing, and using the required information, but has not done so by 

shifting disproportionate costs or burdens to the 32 domestic respirator 

manufacturers. 

The following ten sections of Part 84 contain reporting requirements: 

§§ 84.11, 84.20(d), 84.21(a, b), 84.24, 84.25(b, c), 84.30, 84.32(c), 84.331, 84.332, 

and 84.334(b ). The following six sections contain notification requirements: 

§§ 84.20(f)(3), 84.21(c), 84.22, 84.23, 84.50, and 84.51. The following three sec­

tions contain recordkeeping provisions: §§ 84.20(c), 84.20(g), and 84.232(g). 

The following five sections contain labeling requirements: §§ 84.40, 84.41(b, c), 

84.224, 84.323, and 84.332(e)(6). NIOSH has submitted a request for 0MB 

approval of these proposed collections of information. 

NIOSH estimates that the Institute program for reviewing and maintaining the 

information collected from respirator manufacturers under the proposed 

42 CFR Part 84 will annually require 5 person-years of effort (three existing 

positions, one new position to review laboratory test reports, and one new posi­

tion for processing interim certifications). NIOSH estimates an annual personnel 

cost for 42 CFR Part 84 of $210,000 in 1991. In addition, NIOSH estimates an 

annual travel cost of $15,000 and an annual office supplies cost of $1,500 in 

1988 dollars. Thus, the total annual cost to the Federal Government for infor-
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mation collected under 42 CFR Part 84 is estimated as the annual personnel 

cost plus the cost for travel and supplies, which is $230,000/year in 1991. 

For respirator manufacturers, the costs due to the information collection pro­

visions, 3-year average estimates were computed and reported in the Supporting 

Statement. The total average annual cost for each of the 32 domestic manufac­

turers was estimated as $99,000. For the purposes of 5 CFR 1320, the total 

annual cost burden averaged over the first 3 years of 42 CFR Part 84 for the 

domestic industry of 32 respirator manufacturers was then estimated as 

$99,000/manufacturer) times (32 manufacturers), which is $3.2 million/year. 

The potential cost burden associated with Part 84 information collection re­

quirements is about $3.2 million/year for 32 domestic respirator manufacturers. 

This "burden" is slightly less than 1/200 of estimated industry retail revenues of 

about $650 million/year and about 1/100 of direct annual revenues to respirator 

manufacturers. While some individual manufacturers might face a burden of 

more than 1 % of sales, others might have no increase at all. Regardless, 

NIOSH has concluded that any burden increases of this magnitude would not 

create significant impacts on a substantial number of manufacturers, purchasers, 

or users. 

For 9 of the 24 information collection provisions in 42 CFR Part 84, NIOSH 

cost estimates were based either on estimates in the 1986 Report from the DISC 

Corporation109 or over 17 years of NIOSH experience with the present 

109Decision Information Systems Corporation, Final Report=Cost Impact Study of 

30 CFR 11 Revisions, Washington, DC (September 5, 1986). 
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30 CFR Part 11. Of the $3.2 million estimate for total annual cost burden for 

all 32 domestic respirator manufacturers, over 97% of the total cost estimate 

was derived from survey data or more than 17 years of NIOSH experience. 

For 15 of the 24 information collection provisions, NIOSH lacked survey cost 

estimates or similar information. Thus the estimates for 15 provisions were 

based on NIOSH professional judgment. However, the 3-year average cost esti­

mates for these 15 provisions total only $2,900/yr/mfr, which is less than 3% of 

the estimated $99,000 total average annual cost per manufacturer. Thus even if 

the NIOSH cost assumptions for all 15 of these provisions were grossly in error 

( e.g., actual values were 500% higher), use of improved cost estimates would 

have only a moderate effect on the total annual cost burden for all domestic 

manufacturers (e.g., increase of 12% or less). 

For the burden hours to respirator manufacturers due to the information-col­

lection provisions, the estimated total average annual burden per manufacturer 

over a 3-year period was 4,600 hours. For the purposes of 5 CFR 1320, the 

total annual burden averaged over the first 3 years of 42 CFR Part 84 for the 

domestic industry of 32 respirator manufacturers was then estimated as 4,600 

hours/manufacturer) times (32 manufacturers), which is 150,000 hours. 

For 9 of the 24 information-collection provisions, NIOSH burden estimates 

were derived from either estimates in the 1986 DISC Report110 or from NIOSH 

experience with the present 30 CFR Part 11. Of the 150,000 hours estimate for 

llOlbid. 
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total annual burden for all 32 domestic respirator manufacturers, 97.0% of the 

total hours of burden is derived from survey data or NIOSH experience. 

For 15 of the 24 provisions, NIOSH lacked survey estimates or similar infor­

mation. Thus the annual burden estimates for these 15 provisions were based 

on NIOSH professional judgment. However, the 3-year estimates of average 

burden for these 15 provisions total only 131 hrs/yr/mfr, which is 3.0% of the 

estimated 4,600 hours total average annual burden per manufacturer. Thus even 

if the NIOSH burden assumptions for all 15 of these provisions were grossly in 

error (e.g., actual values were 500% higher), use of improved burden estimates 

would have only a moderate effect on the total annual burden for all domestic 

manufacturers (e.g., increase of 12% or less). 

Under the current 30 CFR Part 11, the annual average burden for respirator 

manufacturers to prepare new certification applications was estimated as about 

1,300 hr /mfr. Thus the average change in the total paperwork burden resulting 

from the proposed regulation is estimated as 4,600 hr/yr/mfr) minus 1,300 hr/­

yr/mfr), which is an average increase of 3,300 hr/yr/mfr. 

Copies of the complete Supporting Statement may be obtained from the 

Docket Officer, National Institute for Occupational Safety and Health, Division 

of Safety Research, 944 Chestnut Ridge Road, Morgantown, West Virginia 265-

05, telephone (304) 291-4597. NIOSH requests comments and additional infor­

mation on all assumptions used in the Supporting Statement as well as any alter­

native suggestions designed to achieve the objectives of the Paperwork Reduc­

tion Act of 1980 at lower costs while providing the same or increased protection 
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to respirator users as given in the proposal. Comments should also be sent to 

the Reports Clearance Officer (Attention: PRA), U. S. Public Health Service, 

Hubert Humphrey Building, Room 721- H, 200 Independence Avenue, SW, 

Washington, DC 20201 and to the Office of Regulatory Affairs (Attention: 

Desk Officer for HHS/PHS/CDC/NIOSH), Office of Management and Budget, 

New Executive Office Building (Room 3208), Washington, DC 20503. 

List of Subjects in 42 CFR Part 84 

Occupational safety and health respirators, Personal protective equipment 

For the reasons set out in the preamble, Part 84 of Chapter 1 of Title 42 of 

the Code of Federal Regulations is proposed to be added as set forth below. 

Dated: 

Assistant Secretary for Health 

Approved: 

Secretary 
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Subchapter G-Occupational Safety and Health Research and Related Activities 

Part 84-RESPIRATORY. PROTECTIVE DEVICES; 

TESTS AND REQUIREMENTS FOR CERTIFICATION 

Subpart A-General Provisions 

Sec. 

84.1 Purpose. 

84.2 Certified respirators. 

84.3 Administrative definitions. 

Subpart B-Application Procedure 

84.10 Submission of an application. 

84.11 Required contents of an application to NIOSH. 

84.12 Withdrawal of an application. 

84.13 Evaluation of an application. 

Subpart C-Quality Assurance 

84.20 Quality assurance. 
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84.21 Discovery of defect or failure of compliance by manufacturer; notice 

requirements. 

84.22 Notification by the manufacturer to NIOSH. 

84.23 Notification by the manufacturer to affected persons. 

84.24 Copies of communications sent to purchasers, dealers or distributors. 

84.25 Determination by NIOSH that a respirator fails to comply or has a 

defect. 

Subpart D-Respirator Testing 

84.30 Laboratory testing by applicant. 

84.31 NIOSH evaluation of respirator performance. 

84.32 Issuance of certification; denial of certification. 

84.33 Availability of respirator test results. 

Subpart E-NIOSH-Certification Label 

84.40 Required contents of a certification label. 

84.41 General label and marking requirements. 

Subpart F-Maintenance and Instructional Materials 

84.50 User instructions. 
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84.51 Maintenance manual. 

Subpart G-Modification of MSHA/NIOSH-Certified Respirators 

84.60 Major Modification of MSHA/NIOSH-certified respirators. 

Subpart H-Withdrawal of Certification 

84.70 Withdrawal of certification for cause. 

84.71 Procedure for withdrawal of certification for cause and manufacturer's 

right to appeal. 

Subpart I-Appeals 

84.80 Appeal procedure. 

Subpart }-Certification Service Fees 

84.90 Purpose and scope of fees. 

84.91 Fee calculation. 

84.92 Fee administration. 

84.93 Fee revisions. 
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Subpart K-Mine Rescue and Emergency Respirators 

84.100 MSHA review. 

Subparts L-N [Reserved] 

Subpart 0-Technical Definitions 

84.200 Definitions as used in this Part. 

Subpart P-Classification 

84.210 

84.211 

Classification of certified respirators. 

Combination respirators. 

Subpart Q-General Construction and Performance Requirements 

84.220 

84.221 

84.222 

84.223 

84.224 

84.225 

General construction requirements. 

Combination respirators. 

Breathing tubes. 

Body harnesses. 

Respirator containers. 

Testing tolerances. 
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84.226 

84.227 

84.228 

84.229 

Inhalation and exhalation valves. 

Exhalation-valve-leakage test. 

Noise levels; hoods and helmets. 

Statistical procedure for analysis of performance test results. 

Subpart R-Face-Seal Leakage 

84.230 

84.231 

84.232 

84.233 

84.234 

84.235 

Applicability. 

General. 

Non-powered, air-purifying particulate respirators. 

Non-powered, gas and vapor respirators. 

Negative-pressure, atmosphere-supplying respirators. 

Regulator preconditioning. 

Subpart S-Self-Contained Breathing Apparatus 

84.240 

84.241 

84.242 

84.243 

84.244 

84.245 

Self-contained breathing apparatus; description. 

Interchangeability of oxygen and air prohibited; use of 100 percent 

oxygen near open flames or other ignition sources. 

Compressed breathing gas and liquefied breathing-gas containers. 

Pressure indicators. 

Timers; remaining service-life indicators. 

Hand-operated valves. 
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84.246 

84.247 

84.248 

84.249 

84.250 

84.251 

84.252 

84.253 

84.254 

84.255 

84.256 

84.257 

84.258 

84.259 

84.260 

84.261 

84.262 

84.263 

84.264 

Breathing bags. 

Self-contained breathing apparatus; performance requirements; general. 

Component parts exposed to oxygen pressures. 

Compressed gas filters. 

Weight markings. 

Breathing-resistance test. 

Gas-flow test. 

By-pass gas-flow test. 

Service-time test; open-circuit apparatus. 

Service-time test; closed-circuit apparatus. 

Test for carbon dioxide in inspired gas; open- and closed-circuit appa­

ratus; maximum allowable limits. 

Tests during low-temperature operation. 

Vibration tests. 

Use tests; purpose and requirements; general. 

Use tests 1, 2, 3, 4, and 5; purpose. 

Use-transfer test. 

Use tests; requirements. 

Flammability test for firefighter and mine-rescue SCBA 

Regulator-overpressurization test. 
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Subpart T-Air-Line Respirators 

84.270 

84.271 

84.272 

84.273 

84.274 

84.275 

84.276 

84.277 

84.278 

84.279 

Air-Line respirators; description. 

Air-Line respirators; performance requirements; general. 

Air-line respirators; demand and pressure-demand flow. 

Air-line respirators; continuous-flow. 

Air-supply-line tests. 

Harness test. 

Breathing-tube test. 

Airflow-resistance test; air-line respirator, continuous-flow class. 

Airflow-resistance test; air-line respirator, negative-pressure class. 

Airflow-resistance test; air-line respirator, positive-pressure class. 

Subpart U-Air-Purifying Respirators; General Requirements. 

84.280 

84.281 

84.282 

84.283 

Air-purifying respirators; description. 

Cartridges, canisters and filters in parallel; resistance requirements. 

Filters used with canisters and cartridges; location; replacement. 

Powered air-purifying respirator flow requirements. 

Subpart V-Particulate Air-Purifying Respirators 

84.290 Particulate air-purifying respirators; description. 
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84.291 

84.292 

84.293 

Particulate air-purifying respirators; performance requirements; general. 

Airflow-resistance tests. 

Particulate instantaneous-penetration filter tests. 

Subpart W-Gas and Vapor Air-Purifying Cartridge Respirators 

84.300 

84.301 

84.302 

84.303 

84.304 

Gas and vapor air-purifying cartridge respirators; description. 

Cartridges; color and marking requirements. 

Gas and vapor air-purifying cartridge respirators; general performance 

requirements. 

Breathing-resistance test. 

Gas and vapor cartridge service-life test. 

Subpart X-Gas and Vapor Air-Purifying Canister Respirators 

84.310 

84.311 

84.312 

84.313 

84.314 

84.315 

Description and classification. 

Canisters; color and marking requirements. 

P-erformance requirements; general. 

Breathing-resistance test. 

Particulate tests; canisters containing filters. 

Canister service-life test. 
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Subpart Y-Organic Gas and Vapor Air-Purifying Cartridge and Canister Respi­

rators 

84.320 

84.321 

84.322 

84.323 

84.324 

84.325 

84.326 

84.327 

84.328 

Description and limitations. 

Organic gas and vapor air-purifying cartridge respirators. 

Organic gas and vapor air-purifying canister respirators. 

Labeling requirements. 

Color and marking requirements. 

Performance requirements; general. 

Breathing-resistance test. 

Particulate tests; canisters and cartridges containing filters. 

Service-life test. 

Subpart Z-Gas and Vapor Air-Purifying Respirators for Unlisted Contaminants 

84.330 

84.331 

84.332 

84.333 

84.334 

84.335 

Description. 

Application for certification. 

General test requirements. 

Performance requirements. 

Requirements for end-of-service-life indicators. 

Combination air-line and air-purifying respirators. 
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Appendix A-Assumed Conditions of Use 

Appendix B-Major Respirator Components 

Appenqix C-Protection of Human Test Subjects and Laboratory Personnel 

Appendix D-Performance Requirements from 30 CFR Part 11 

Authority: 30 U.S.C. 842(h), 844 and 957, [Pub. L. 91-173 as amended by 

Pub. L. 95-164] 

Subpart A-General Provisions 

§ 84.1 Purpose. 

The purpose of this Part is to prescribe procedures and requirements for 

respirator certification by the U.S. Government as conducted and administered 

by the National Institute for Occupational Safety and Health (NIOSH) in the 

Centers for Disease Control (CDC). 

§ 842 Certified respirators. 

(a) A respirator is certified if the respirator meets the requirements set forth 

in this Part. NIOSH will determine if a respirator meets these requirements by 

reviewing the test report described in § 84.30 of this Part, and by conducting 
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selected tests of each respirator submitted. NIOSH, for cause, may perform 

additional tests not specified in this Part. 

(b) Expiration of manufacturers' certificates issued under 30 CFR Part 11 and 

recertification under this Part. 

(1) NIOSH/MSHA certificates, granted for respirators certified as meeting 30 

CFR Part 11 performance requirements, shall expire in accordance with the 

timetable set forth in this paragraph: 

(i) for self-contained breathing apparatus designed, intended, or marketed for 

use in nonfirefighting environments ( approval numbers TC- 13F - XXX), 8 years 

from the effective date of this Part. 

(ii) for self-contained breathing apparatus designed, intended, or marketed for 

use in firefighting environments ( approval numbers TC- 13F - XXX), 5 years 

from the effective date of this Part. 

(iii) for supplied-air (air-line) respirators (approval numbers TC-19C-XXX), 

6 years from the effective date of this Part. 

(iv) for all chemical cartridge respirators (approval numbers TC-23C-XXX) 

and all particulate respirators ( e.g., dust, fume, mist, high efficiency) ( approval 

numbers TC-21C-XXX), 5 years from the effective date of this Part. 

(v) for all gas masks (canister respirators) (approval numbers TC-14C­

XXX), 6 years from the effective date of this Part. 

(2) A manufacturer may request a NIOSH certification under this Part for 

a respirator previously certified by NIOSH/MSHA under 30 CFR Part 11 by 
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submitting an application for certification as specified in §§ 84.10 and 84.11 of 

this Part. 

(3) A manufacturer may request a NIOSH certification under this Part for a 

respirator, previously certified by NIOSH/MSHA under 30 CFR Part 11, that 

has been upgraded to meet the requirements of this Part, by submitting an 

application for an upgrade kit as specified in §§ 84.10 and 84.11 of this Part. 

( 4) Certifications shall be issued for complete respirators or upgraded com­

plete respirators only. 

(5) Pursuant to the provisions of Subpart H of this Part, NIOSH/MSHA 

certificates issued under 30 CFR Part 11 can be withdrawn prior to the expira­

tion dates give1:1 in § 84.2(b )(1) of this Part. 

( 6) Respirators certified as meeting 30 CFR Part 11 performance reqmre­

ments shall be approved for use until the expiration dates given in § 84.2(b )(1) 

of this Part provided they are maintained in an approved condition in accor­

dance with 30 CFR 11.2(a). 

§ 843 Administrative definitions. 

"Applicant" means an individual, partnership, company, corporation, associa­

tion or other organization that manufactures, assembles, or controls the assembly 

of a complete respirator and that applies to NIOSH for certification of such 

respirator or for certification of a modification of a certified respirator. 
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"Critical characteristic" means a feature capable of adversely affecting prod­

uct conformity with the general construction or technical requirements of this 

Part. 

"Director" means Director of NIOSH. 

"Major Modification" is any modification that affects the performance of a 

certified respirator, as related to the general construction or technical require­

ments of this Part. 

"Manufacturer" means an individual, partnership, company, corporation, asso­

ciation or other organization that manufactures, assembles, or controls the 

assembly of a complete respirator and has been granted a NIOSH certification 

for such respirator. 

"Minor Modification" is any modification that has been demonstrated by the 

manufacturer not to affect the performance of a certified respirator, as related 

to the general construction or technical requirements of this Part. 

"MSHA" means the Mine Safety and Health Administration, U.S. Depart­

ment of Labor. 

"NIOSH" means the National Institute for Occupational Safety and Health, 

Centers for Disease Control, Public Health Service, U.~. Department of Health 

and Human Services. 

"NIOSH-certification label" is a label described in Subpart E of this Part. 

"Respirator" means any device worn by an individual to provide the wearer 

with respiratory protection against inhalation of a hazardous atmosphere. 
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"Upgraded respirator" means a respirator previously certified under 

30 CFR Part 11 that has been retrofitted as specified by the manufacturer to 

bring it within the minimum requirements of this Part, and certified by NIOSH 

under this Part. 

Subpart B-Application Procedure 

§ 84.10 Submission of an application. 

An application to NIOSH for certification of a respirator, an upgraded respi­

rator, or a major modification of a certified respirator shall be submitted in 

writing to: Division of Safety Research, NIOSH, 944 Chestnut Ridge Road, 

Morgantown, West Virginia 26505. 

§ 84.11 Required contents of an application to NIOSH. 

(a) An application to NIOSH for certification of a respirator shall be written 

in English and shall contain: 

(1) a letter of transmittal from the applicant to NIOSH requesting certifica­

tion of a respirator; 

(2) a test report as described in § 84.30 of this Part; 

(3) written assurance that the applicant will, prior to commencement of pro­

duction, implement, and thereafter maintain, a program to assure the continued 

199 



quality of certified respirators that will meet both the minimum requirements 

and the objectives set forth in § 84.20 of this Part; 

(4) a minimum of six respirators or six upgraded respirators with no opera­

tion included that was not included on the respirators tested by the applicant or 

his agent and with no operation included that will not be incorporated in regular 

production processing; 

(5) a copy of the applicant's proposed user instructions and a sample of the 

packaging materials; 

(6) top assembly drawings and drawings of the applicable components speci­

fied in Appendix B of this Part; 

(7) a parts list, including at a minimum, the applicable components specified 

in Appendix B of this Part that may be replaced during the life of the respira-

tor; 

(8) marking of all documents submitted under items (6) and (7) of this para­

graph that are deemed to be "confidential," "trade secrets," or "privileged" 

information; 

(9) for upgraded respirators, an upgrade kit including components, modifica­

tion instructions and revisions to user instructions; 

(10) a check or money order for the required fee detempned in accordance 

with the provisions of Subpart J (the fee schedule is available from the Cer­

tification Branch, Division of Safety Research, NIOSH, 944 Chestnut Ridge 

Road, Morgantown, WV 26505); 
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(11) written assurance that the applicant will comply with the provisions set 

forth in Appendix C of this Part during any testing required under §§ 84.255, 

84.257, 84.259, 84.260, 84.261, and 84.262 in Subpart S of this Part that involves 

human subjects; 

(12) if applicable, a statement that the submitted respirator is designed for 

mine rescue, firefighting, or other mine emergency. 

(b) an application to NIOSH for certification of a major modification of a 

certified respirator shall be written in English and shall contain all of the appli­

cable contents as described in paragraph (a) of this section. Only those portions 

of the application affected by the major modification shall be included. 

§ 84.12 Withdrawal of an application. 

(a) An applicant may, by written notification to NIOSH, withdraw its applica­

tion. 

(b) Upon request, NIOSH will return to the applicant the respirators sub­

mitted for certification. The return of the respirator shall be at the applicant's 

expense. 

( c) Any balance of the paid fee will be refunded to the applicant. 
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§ 84.13 Evaluation of an application. 

If NIOSH determines that the applicant has failed to satisfy the requirements 

set forth in § 84.11 of this Part, NIOSH will so inform the applicant and 

describe the basis for the NIOSH determination. 

Subpart C-Quality Asmrance 

§ 8420 Quality assurance. 

Manufacturers granted a certification under this Part shall: 

(a) Inspect or test, or both, the critical characteristics identified in the appro­

priate subpart of this Part; 

(b) Calibrate instruments used for the inspection and testing of critical char­

acteristics at least as frequently as, and according to, the instrument manufactur­

er's specifications, using calibration standards traceable to those set by the 

National Bureau of Standards, U.S. Department of Commerce or other national­

ly recognized standards; 

( c) Maintain control drawings and specifications so that the product is manu­

factured as certified; 

(d) Report to NIOSH in accordance with § 84.22 of this Part any knowledge 

of a product distributed with critical characteristics not in accordance with the 

certification specifications; 
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( e) For quality assurance inspections and tests, instrument calibrations, and 

drawing and specification control as they affect certified ·respirators manufactured 

and shipped to purchasers; permit a representative(s) of NIOSH to: 

(1) conduct without notice routine in-plant audits or 

(2) conduct without notice post-certification, in-plant audits for cause; 

(f) Perform all applicable certification tests at least every three years for each 

certified respirator or component, to determine continued conformance with this 

Part. 

(1) The manufacturer shall randomly select a sample of each respirator that 

has been in production since either the initial certification tests or the last audit 

tests and test the complete respirator as prescribed in this Part, or sample and 

test the respirator component as permitted in section (2) of this paragraph. 

(2) Where a respirator component is used on two or more similar respirators 

in a class of respirators, a representative sample of that component, from a res­

pirator certified under the_ same class of respirator, shall be obtained and tested. 

(3) The manufacturer shall notify NIOSH, as specified in § 84.21 of this Part, 

of any failure of compliance with this Part; 

(g) Maintain a record of all minor modifications to a ce~tified respirator for 

the duration of the certification; and 

(h) Make available to NIOSH, upon request, within one week; the record of 

such minor modifications. The record of such minor modifications shall be made 
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available for inspection by NIOSH personnel during in-plant audits prescribed in 

paragraph ( e) of this section. 

(i) Provide to NIOSH, without charge, sufficient respirators as requested by 

NIOSH for examination and testing when NIOSH has reasonable cause to be­

lieve that the certified respirator may not comply with the requirements of this 

Part. 

§ 8421 Discovery of defect or failure of compliance by manufacturer; notice re­

quirements. 

Any manufacturer who discovers that any respirator released by the manufac­

turer for sale or distribution, fails to comply with an applicable requirement con­

tained in this Part shall: 

(a) In accordance with § 84.22 of this Part, notify NIOSH within one work 

day of discovery of the failure to comply, if such failure poses the potential of 

an immediate and significant threat of serious injury or death, or 

(b) If such failure to comply does not pose an immediate and significant 

threat of serious injury or death, notify NIOSH within a reasonable time, not to 

exceed 30 days, after discovery in accordance with § 84.22 of this Part, and 

(c) Furnish notification if so directed by NIOSH, in accordance with § 84.23 

of this Part, to the following persons: 

(1) The dealers or distributors to whom such respirator was delivered by the 

manufacturer; and 
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(2) The purchaser of such potentially defective respirator and any subsequent 

transferee of such respirator (where known to the manufacturer or where the 

manufacturer upon inquiry to dealers, distributors, or purchasers can identify 

the present user). 

§ 84.22 Notification by the manufacturer to NIOSH. 

The notification to NIOSH, Division of Safety Research, Certification Branch 

required by § 84.21 of this Part shall be by telephone or telegram that shall be 

confirmed in writing by letter, and shall include the following information: 

(a) Identification of the respirator or respirators involved; 

(b) The total number of such respirators produced that have been judged 

acceptable by the manufacturer's quality control program, and the approximate 

number of such respirators that have left the place of manufacture; 

( c) The expected usage for the respirator if known to the manufacturer; 

( d) A description of the defect in the respirator or the manner in which the 

respirator fails to comply with any applicable requirement contained in this Part; 

( e) A reasonable evaluation of the effect the defect or the failure to comply 

with the applicable requirement may have on the safety and efficacy of any 

user's respiratory protection; 

(f) The date and circumstances under which the defect or noncompliance was 

discovered; 
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(g) The identification of any trade secret information that the manufacturer 

desires kept confidential; and 

(h) Any other relevant information that NIOSH may require. 

§ 84.23 Notification by the manufacturer to affected persons. 

(a) The notification by the manufacturer to the persons specified in § 84.21(c) 

of this Part shall be made within 14 days from the receipt of such directive from 

NIOSH and shall include, in writing, the following: 

(1) In clear and nontechnical terms, the information prescribed in § 84.22 of 

this Part, paragraphs (a), (d), (e), and (h) and instructions with respect to use of 

the potentially defective or noncomplying respirator pending the correction of 

the potential defect or noncompliance; and; 

(2) A statement such as the following: 

The manufacturer will remedy the potential defect or bring the respirator into 

compliance with each applicable requirement contained in Federal regulation 42 

CFR Part 84 in accordance with a plan to be approved by NIOSH. Further 

information on the corrective action for your potentially defective or noncomply­

ing respirator will be included in a subsequent communication to you. 

Provided, that if at the time the notification is sent, NIOSH has approved a 

plan for the repair, replacement or refund of the potentially defective or non-
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complying respirator, the notification may include the details of the approved 

plan in lieu of the above statement. 

(b) The notification shall be sent: 

(1) By certified mail to purchasers of the potentially defective or noncomply­

ing respirator and to subsequent transferees, where known to the manufacturer; 

and 

(2) By certified mail or other more expeditious means to dealers and distribu­

tors. 

§ 8424 Copies of communications sent to purchasers, dealers, or distnlmtors. 

(a) Every manufacturer of respirators shall furnish to NIOSH a copy of all 

notices, bulletins, or other communications sent to the dealers or distributors of 

such manufacturers or to purchasers ( or subsequent transferees) of respirators of 

such manufacturer regarding any defect in such respirator or any failure of such 

respirator to comply with an applicable requirement contained in this Part. 

(b) In the event NIOSH deems the content of such notices to be insufficient 

to protect the.. public health and safety, NIOSH may require additional notice to 

such recipients, or may elect to make or cause to be made such notification by 

whatever means it deems appropriate. 
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§ 84.25 Determination by NIOSH that a respirator fails to comply or has a de­

fect 

(a) ff NIOSH determines through testing, inspection, research, or examination 

of reports or other data that any respirator does not comply with an applicable 

requirement contained in this Part then, 

(1) if such failure poses an immediate and significant threat of serious injury 

or death, NIOSH shall within one work day notify the manufacturer of the respi­

rator in writing of the information contained in paragraph (3) of this section or 

(2) if such failure to comply does not pose an immediate and significant 

threat of serious injury or death, NIOSH shall within a reasonable time notify 

the manufacturer of the respirator in writing specifying the information contained 

in paragraph (3) of this section; and 

(3) the written NIOSH notification shall specify: 

(i) the respirator or respirators involved; 

(ii) the defect in the respirator or the manner in which the respirator fails to 

comply with the applicable requirements contained in this Part; 

(iii) NIOSH's findings, with reference to the tests, inspections, studies, or re­

ports upon which such findings are based; and 

(iv) a reasonable period of time during which the manufacturer may present 

his views and evidence to establish that there is no failure of compliance or that 

the alleged defect does not exist or does not relate to health or safety of the 

user of the respirator. 
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(b) Every manufacturer who receives a notice under paragraph (a) of this 

section shall reply to NIOSH in writing in accordance with § 84.22 of this Part, 

paragraphs (b), (c), (e), and (g). If such failure poses an immediate and signifi­

cant threat of serious injury or death, reply shall be made within 24 hours. If 

such failure to comply does not pose an immediate and significant threat of 

serious injury or death, the reply shall be made to NIOSH within a reasonable 

time, not to exceed 30 days. 

(c) If, after the expiration of the period of time contained in the notice from 

NIOSH, specified in paragraph (a) of this section, NIOSH determines that the 

respirator does not comply with an applicable requirement contained in this Part, 

NIOSH shall direct the manufacturer to furnish the notification to the persons 

specified in § 84.21( c) of this Part in the manner specified in § 84.23. The man­

ufacturer shall furnish the required notification within 14 days from the date of 

receipt of such directive. 

Subpart D-Respirator Testing 

§ 8430 Laboratory testing by applicant. 

(a) The applicant shall conduct all of the applicable laboratory tests and ex­

pert evaluations set forth in Subparts Q through Z of this Part. 

(b) The applicant shall submit a written laboratory test report to NIOSH that 

shall include four separate sections with the following: 
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(1) the results of the tests described in paragraph (a) of this section; 

(2) a detailed description of the test procedures or reference to previously 

submitted test procedures employed in producing the test results; 

(3) a detailed description of the data and method of data analysis used in 

obtaining the test results; and 

( 4) a statement that the respirator meets the general construction require­

ments specified in § 84.220 of this Part. The statement shall include consider­

ations and reasons as to why the respirator meets such requirements. 

§ 8431 NIOSH evaluation of respirator performance. 

(a) NIOSH will review the applicant's laboratory test report to determine if 

the report provides substantial evidence that the applicant's respirator: 

(1) meets the relevant performance requirements set forth in Subparts Q 

through Z of this Part; 

(2) is free from defects or characteristics that make it unsafe or ineffective 

for its anticipated use. 

(b) NIOSH will conduct selected tests on each respirator submission for the 

purpose of substantiating the test results or conclusions included in the appli­

cant's test report. 

( c) In addition to the requirements of this Part, as a further condition of 

certification, NIOSH may require additional documentation or tests reasonably 

necessary to evaluate the quality, safety, or effectiveness of the respirator sub-
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mitted to NIOSH for certification. NIOSH will notify the respirator manufactur­

ers in writing of these additional requirements, stating specifically the reasons for 

such requirements. 

§ 8432 Issuance of certification; denial of certification. 

(a) NIOSH will issue a certification if NIOSH concludes that the applicant's 

test report provides sufficient evidence of compliance with this Part and the res­

pirator passes NIOSH substantiation testing. 

(b) NIOSH will issue a denial of certification if 

(1) the respirator has failed NIOSH substantiation testing or if 

(2) NIOSH's initial evaluation concludes that the applicant's report does not 

provide sufficient evidence of compliance with this Part and the manufacturer 

then fails to supply requested additional information or analysis of test results to 

NIOSH within 30 days. 

( c) A denial of certification shall inform the applicant of the basis for the 

denial and of the applicant's right to appeal the denial in accordance with the 

provisions in Subpart I of this Part. 

( d) In the event NIOSH denies a certification based on NIOSH testing as 

specified in this section, before NIOSH will accept a resubmittal the applicant 

shall provide NIOSH with a report detailing the reason for failure, a resolution 

of the discrepancy in test results, and any applicable revised documentation. 

NIOSH will evaluate the report and will provide a written response to the appli-
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cant of the acceptance or denial of this report. NIOSH may also, at its discre­

tion, require and conduct a review of the applicant's test facility. 

§ 84.33 Availability of respirator test results. 

NIOSH will make available, for public review, all results of laboratory tests 

conducted under the provisions of this Part. 

Subpart E-NIOSH-Certification Label 

§ 84.40 Required contents of a certification label. 

(a) A NIOSH-certification label shall contain: 

(1) the name and address of the manufacturer; 

(2) the name and letters or numbers by which the respirator or respirator 

component is designated for trade purposes; 

(3) the NIOSH shield shown in Figure 1 of this Part and the following words: 

"Certified for the U. S. Government by the National I:r;istitute for Occupational 

Safety and Health under 42 CFR Part 84."; 

(4) the certification number assigned by NIOSH; 

(5) the date on which the respirator was certified; 

(6) any conditions or limitations specified by NIOSH; and 

(7) the following statement: 
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NICl5H 

Figure 1-NIOSH shield for certification label [42 CFR 84.40(a)(3)]. 

Complaints concerning the performance of this respirator should be for­

warded to the manufacturer and a copy should be sent to Division of Safety 

Research, NIOSH, 944 Chestnut Ridge Road, Morgantown, WV 26505 

(b) The certification labels for mine rescue and emergency respirators as de­

fined in Subpart K of this Part shall also display the MSHA official emblem 

shown at 30 CFR 1.1 and any conditions or limitations specified by MSHA. 

(c) Abbreviated certification labels permitted on cartridges and filters shall 

contain at a minimum: 

(1) The name of the manufacturer; 
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(2) The certification number assigned by NIOSH; and 

(3) The certification classification of the cartridge or' filter. 

§ 84.41 General label and marking requirements. 

(a) Legible reproductions or abbreviated forms of the certification label 

acceptable to NIOSH for mounting on each respirator .or respirator component 

shall be attached to or printed on the following locations: 
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Respirator Type 

Self-contained 

breathing apparatus 

Gas and vapor air­

purifying canister 

respirator 

Air-line respirator 

Particulate air­

purifying respirator 

Gas and vapor air­

purifying cartridge 

respirator 

Label Type 

Entire 

Entire 

Entire 

Entire 

Abbreviated 

Entire 

Abbreviated 
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Location 

Harness carrier assembly 

and canister (where 

applicable) 

Respirator container and 

canister 

Respirator container and user 

instructions 

Respirator container and 

filter container 

Filters 

Respirator container, 

cartridge container, 

and filter containers 

(where applicable) 

Cartridges and filters 



(b) Each respirator, each component specified in Appendix B of this Part, 

and each respirator container shall be labeled distinctly to show the name of the 

manufacturer, the name and letters or numbers by which the respirator or respi­

rator component is designated for trade purposes, and the lot number, serial 

number, or date of manufacture. 

(c) For chemical-cartridge respirators and canister respirators, an expiration 

date that is based on shelf life determined by the requirements of §§ 84.304(h) 

and 84.315(g) of this Part shall be marked on each cartridge/canister or on each 

cartridge/ canister container. 

( d) Pursuant to a request from the manufacturer of a certified respirator, 

NIOSH will review the contents of a proposed certification label. 

Subpart F-Maintenance and Instructional Materials 

§ 84.50 User instructions. 

Each respirator shall be provided with user instructions that contain informa-

tion covering_at least, but not limited to, the following subjects: 

(1) the principles of operation, 

(2) limitations of use, 

(3) procedures for selecting facepiece size, 

( 4) donning instructions, 
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(5) fit-test instructions for both respirator selection and point-of-use fit checks 

before each donning, 

( 6) proper operation and use procedures, 

(7) storage recommendations, 

(8) preventive maintenance including trouble shooting, routine repair proce-

dures and testing to be routinely performed by users, 

(9) component parts list including spare parts, 

(10) reproduction of the NIOSH-certification label, and 

(11) cleaning and disinfecting recommendations. 

84.51 Maintenance manual. 

When maintenance is required beyond routine maintenance performed by 

users, comprehensive maintenance manuals shall be available for manufacturer­

authorized maintenance personnel. 

Subpart G-Modification of MSHA/NIOSH-Certified Respirators 

§ 84.60 Major modification of MSHA/NIOSH-certified respirators. 

(a) If an applicant submits to NIOSH a proposed major modification of a 

respirator that holds a NIOSH/MSHA certification issued under 30 CFR 

Part 11, the proposed major modification shall meet the performance standards 
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prescribed in Appendix D of this Part. NIOSH, at its discretion, may test or 

evaluate the respirator and substantiate the applicant's data. 

(b) NIOSH will issue the applicant a certificate indicating NIOSH/MSHA 

certification of the major modification if NIOSH concludes that the applicant's 

test report and any results from discretionary NIOSH testing or evaluations meet 

the relevant minimum performance requirements of Appendix D of this Part. 

Such certification will not exceed the time period specified in § 84.2(b )(1) of this 

Part. 

(c) NIOSH will issue a denial of certification for major modification if 

(1) the respirator has failed any discretionary NIOSH testing or evaluations or 

(2) NIOSH's initial evaluation concludes the respirator as modified fails to 

meet the relevant NIOSH performance standards in effect on the date of the 

original certification, NIOSH then requests additional documentation or analysis 

of test results, and the applicant fails to supply the requested information to 

NIOSH within 30 days. 

( d) A written denial of certification of major modification shall inform the 

applicant of the basis for the denial and of the applicant's right to appeal the 

denial in accordance with the provisions of Subpart I of this Part. 
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Subpart H-Withdrawal of Certification 

§ 84. 70 Withdrawal of certification for cause. 

NIOSH may withdraw the NIOSH-certification of a respirator for cause. 

Cause includes, but is not limited to: 

(a) Failure of a manufacturer to consistently and effectively implement a 

quality assurance · program that meets the objectives and requirements set forth 

in § 84.20 of this Part; 

(b) Failure of a manufacturer to promptly allow NIOSH to contact or enter 

its facility for the purpose of conducting in-plant audits of the manufacturer's 

quality assurance program as provided for in § 84.20( e) of this Part; 

( c) Failure of a manufacturer to provide the notifications required in 

§§ 84.21-84.25 of this Part; 

( d) Placement by a manufacturer on a certified respirator of a NIOSH label 

not as prescribed in § 84.40 of this Part; 

( e) Failure of a manufacturer to maintain the records required in § 84.20(g) 

and (h) of this Part and/or to provide them to NIOSH in a timely fashion upon 

request; 

(f) The subjection by a manufacturer of a respirator certified by NIOSH to 

major modification and the selling or advertising for sale of such modified respi­

rator as NIOSH-certified without having obtained NIOSH certification of the 

modification; 
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(g) Willful release for sale or distribution of respirators that do not meet all 

applicable requirements of this Part or that are unsafe or ineffective for their 

anticipated use; 

(h) A determination by NIOSH that an applicant's test report upon which 

certification was based is invalid; or 

(i) A determination by NIOSH that a certified respirator is so defective as to 

be dangerous to the health or safety of the user. 

§ 84.71 Procedure for withdrawal of certification for cause and manufacturer's 

right to appeal. 

(a) If NIOSH determines that cause exists to warrant withdrawal of NIOSH 

certification of a respirator, NIOSH will notify the manufacturer of its intent to 

withdraw certification, state the reasons for the proposed withdrawal of certifica­

tion, and state the manufacturer's right to appeal the proposed withdrawal of 

certification. 

(b) The manufacturer shall have 30 working days from the date of receipt 

from NIOSH of the notice of proposed withdrawal of certification to file a writ­

ten notice of appeal with the Director. 

(c) If, within 30 working days, the manufacturer fails to file an appeal on the 

proposed withdrawal or certification, the Director shall notify the manufacturer 

that certification is withdrawn. 
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( d) If, within 30 working days, the manufacturer files an appeal to the Direc­

tor, the manufacturer will be granted a hearing as provided for in Subpart I of 

this Part. 

Subpart I-Appeals 

§ 84.80 Appeal procedure. 

Appeals by an applicant or manufacturer shall be to the Director. Upon re­

ceipt of a notice of appeal, the Director will refer the matter to an Administra­

tive Law Judge who shall hear the appeal. The Administrative Law Judge will 

make a recommendation to the Director based upon relevant material and reli­

able evidence of record. Within 30 days after receiving the recommendation of 

the Administrative Law Judge, the Director will revise, reverse or affirm the 

original NIOSH determination. 

Subpart I-Certification Service Fees 

§ 84.90 Purpose and scope of fees. 

(a) Subpart J establishes a system under which NIOSH shall charge fees for 

services performed for respirator manufacturers in connection with the Federal 

certification of respirators such as, but not limited to, application processing, 
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product evaluation, substantiation testing, post-certification product audits, and 

any quality assurance audits conducted for cause. Included in this Subpart is the 

basis for the fees. 

(b) The NIOSH certification services for which fees are charged include­

(1) Application processing by professional staff, technicians, and other special­

ists (investigators), including administrative review of applications, analysis of 

drawings, technical evaluation, substantiation testing, _test set up and tear down, 

consultation on applications, routine post-certification product audits, and any 

post-certification, in-plant, quality-control audits conducted by NIOSH for cause; 

(2) Clerical services, computer tracking and status reporting, records control 

and security and document preparation directly supporting application processing; 

(3) A proportionate share of management, administration, and operation of 

the NIOSH Division of Safety Research and of the Institute itself that is in sup­

port of certification activities; and 

( 4) Amortization of facility improvements and depreciation of buildings and 

equipment used for testing and evaluation or otherwise directly associated with 

application processing and the granting of certifications. 

(c) Fees are not charged for-

(1) Technical assistance not related to processing a certification application; 

(2) Respirator research programs conducted by NIOSH; 

(3) NIOSH participation in research conducted by other government agencies 

or private organizations; and 

222 



(4) Regulatory review activities, including NIOSH participation in the develop­

ment of health and safety· standards, regulations, and legislation. 

§ 84.91 Fee calculation. 

(a) A flat-rate, documentation review fee shall be charged for initial adminis­

trative review of each certification application. This fee shall be calculated 

based on the hourly compensation cost to conduct the review. The review fee 

shall be nonrefundable. However, payment shall be fully credited against subse­

quent charges for services rendered. 

(b) A flat-rate, device-specific fee shall be charged for evaluating, testing, 

certifying, and any routine post-certification auditing of each respirator submitted 

for certification. This fee shall be calculated based on the costs of the services 

provided to respirator manufacturers under § 84.90 of this Part. Direct costs 

shall be based on current compensation and benefit costs for professional and 

support personnel directly involved in providing the service. Indirect costs shall 

be based on a proportionate share of the cost of activities that support the certi­

fication service, including management, administration, and operation of the 

NIOSH Division of Safety Research and of the Institute itse}f; facility operating 

costs; and amortization and depreciation of facilities and equipment. 

(c) A variable-rate fee shall be charged the holder of NIOSH respirator certi­

fication for the actual costs of any post-certification, in-plant, quality assurance 

audit conducted by NIOSH for cause under § 84.20(e)(2) and (3). This fee shall 
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be based on the hourly compensation cost to conduct the necessary audit, con­

sultation with manufacturer during the audit, and any actual travel expenses 

incurred by the auditor(s) where required to conduct the audit. 

§ 84.92 Fee administration. 

(a) As provided for in § 84.ll(a)(lO) an applicant shall submit all applicable 

flat-rate fees with the certification application. 

(b) Services for which variable fees are charged shall be billed by NIOSH 

for the fee when processing of the action is completed. Invoices will contain 

specific payment instructions. 

§ 84.93 Fee revisions. 

Each fee schedule for Federal certification services conducted by NIOSH shall 

remain in effect for at least one year and be subject to revision at least once 

every three years. 

Subpart K-Mine Rescue and Emergency Respirators 
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§ 84.100 MSHA Review. 

NIOSH will consult with the Mine Safety and Health Administration (MSHA) 

when an application for certification is submitted for a respirator designed for 

mine rescue or other mine emergencies. MSHA will review the application to 

determine the suitability of the respirator for the mining environment. Any use 

limitation related to mine safety or health shall be included as a condition for 

respirator certification. No respirator intended for emergency use in mines shall 

be certified without concurrence by MSHA. 

Subparts L-N [Reserved] 

Subpart 0-Technical Definitions 

§ 84200 Definitions as used in this Part. 

"Adequate Oxygen to Support Life" means an atmosphere that contains at 

least an oxygen partial pressure of 148 millimeters of mercury (19.5 percent oxy­

gen by volume at sea level). 

"Adequate Warning Properties" means that the gas or vapor has physiological 

effects in humans ( e.g., odor, taste, eye irritation, respiratory irritation) that have 

been demonstrated as being capable of providing respirator wearers with timely, 
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consistent, persistent, and· reliable warning of gas or vapor concentrations at or 

below the established exposure limit. 

"Air-Purifying Respirator" means a respirator that. protects the wearer by 

removing contaminants from the ambient air. 

"Atmosphere-Supplying Respirator" means a respirator that provides the 

wearer with air, oxygen-enriched air, or oxygen from a source independent of the 

ambient atmosphere. 

"Breathing Tube" means a tube at or near ambient pressure through which 

respirable air is intended :to be supplied to the wearer's breathing zone. 

"Canister" or "Cartridge" means the active element of a gas and vapor air­

purifying respirator that contains the sorbent and/ or catalyst that removes specif­

ic contaminants from the air drawn through it. 

"Compressed Breathing Gas" means oxygen, oxygen-enriched air, or air stored 

in a compressed state that is supplied to the wearer in gaseous form. 

"Contaminant" means . a harmful material in the normal respirable atmo­

sphere. 

"dBA" means sound pressure levels in decibels, as measured with the A­

weighted network of an ANSI Type II sound level meter using slow response. 

"End-of-Service-Life Indicator" (ESLI) means an indicatqr or warning device 

on a respirator that warns the wearer that the end of the service life of the de­

vice is approaching. 

"Exhalation Valve" means a one-way valve that allows exhaled air to exhaust 

from the respirator and prevents outside air from entering . 
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"Eyepiece" means a gas-tight, transparent window m a facepiece through 

which the wearer may see. 

"Facepiece" means a respirator component that serves to interface the respi­

rator and the wearer and includes tight fitting facepieces, loose fitting facepieces, 

and mouthpieces. 

"Face-Seal Leakage" means the inward leakage that occurs at the interface of 

the wearer and the respirator plus any other sources of inward leakage. Face­

seal leakage is given by (CJC
0
), where Ci is the inhaled concentration and C

0 
is 

the concentration of challenge aerosol outside the facepiece. It may also be 

expressed as a percentage, if so indicated. 

"Filter" means a media component used in respirators to remove solid and/ or 

liquid particles from the inspired air. 

"Filter Efficiency" means [1 - (Cp/Cc)], where Cc is the concentration of 

challenge aerosol and where CP is the concentration of aerosol penetrating the 

filter. It may also be expressed as a percentage, if so indicated. 

"Filter Penetration" means (C/Cc), where Cc is the concentration of chal­

lenge aerosol and CP is the concentration of aerosol penetrating the filter. It 

may also be---€xpressed as a percentage, if so indicated. 

"Gas" means an aeriform fluid that is in a gaseous state at standard temper­

ature and pressure. 

"Gas and Vapor Respirator" means an air-purifying respirator that provides 

air to the wearer by removing specific gases and vapors from the ambient air. 
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"Head Harness" means a device for holding the facepiece securely in place 

on the wearer's face. 

"Hood" or "Helmet" is a respirator component that covers the wearer's head, 

and possibly also the neck and shoulders, and is supplied with incoming respira­

ble air for the wearer to breathe. It may include a head harness and connection 

for a breathing tube. 

"Immediately Dangerous to Life or Health" (IDLH): Acute respiratory expo­

sures that: 

(1) Pose an immediate threat of loss of life or of irreversible or delayed ad­

verse effects on health or; 

(2) Eye exposures that would prevent an escape from such an atmosphere. 

"Liquefied Breathing Gas" means oxygen or air stored in liquid form that is 

supplied to the wearer in a gaseous form. 

"Loose-Fitting Facepiece" means a facepiece that is not designed to provide 

a gas-tight seal with the wearer's face, but that prevents the inward contamina­

tion of the breathing zone by an outward flow of air. 

"Mouthpiece" is that portion of a respirator that is designed to provide a gas­

tight seal with the wearer's lips when the mouthpiece is inserted into the mouth. 

"Negative-Pressure Respirator" means any respirator that relies on negative 

pressure in the facepiece due to wearer's inspiration to provide respirable brea­

thing gas. 
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"Non-Powered Air-Purifying Respirator" means an air-purifying respirator that 

relies on negative pressure in the facepiece due to the wearer's inspiration to 

draw air through the air-purifying element. 

"Noseclip" is a device that provides a gas-tight seal for the nostrils. 

"Particulate Respirator" means an air-purifying respirator that removes solid 

and/or liquid particulates from the ambient air. 

"Positive-Pressure Respirator" means any atmosphere-supplying respirator that 

maintains a positive facepiece pressure at work rates less than or equal to those 

specified in this Part. 

"Powered Air-Purifying Respirator" (PAPR) means an air-purifying respirator 

that uses a blower to deliver air through the air-purifying element to the wear­

er's breathing zone at the flow rates specified in this Part. 

"Resistance" means opposition to the flow of gas, as through a cartridge, 

canister, filter, orifice or valve. 

"Self-Contained Breathing Apparatus" (SCBA) means an atmosphere-supply­

ing respirator in which the source of air, oxygen-enriched air, or oxygen is con­

tained within the respirator, independent of any other source. 

"Service Time (Service Life)" is the period of time that a respirator provides 

protection to the wearer, such as the period of time that an air-purifying device 

is effective for removing a harmful substance from inhaled air. 

"Tight Fitting Facepiece" means a facepiece that is designed to provide an 

gas-tight seal with the wearer's face. 
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"Vapor" means the gaseous state of a substance that 1s solid or liquid at 

ordinary temperature and pressure. 

Subpart P-Classification 

§ 84210 Classification of certified respirators. 

Respirators certified under the provisions of this Part are first classified as 

either air-purifying respirators or atmosphere-supplying respirators. 

(a) Air-purifying respirators are further classified as either gas and vapor 

respirators or particulate respirators. 

(1) Gas and vapor respirators are further classified as cartridge respirators or 

canister respirators. 

(i) Cartridge respirators are further classified as either non-powered cartridge 

respirators or powered cartridge respirators. Both are further classified according 

to the specific gas or vapor or class of gas and vapor for which the respirator is 

certified. 

(ii) Canister respirators are further classified as either low-capacity, non-pow­

ered canister or low-capacity, powered canister respirators or high-capacity, non­

powered canister or high-capacity, powered canister respirators, depending on the 

capacity of the sorbent or catalyst. 

(2) Particulate respirators are classified as either non-powered particulate res­

pirators or powered particulate respirators. Non-powered particulate respirators 
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are further classified in terms of the efficiency of their filter elements as either 

Type I, Type II, or Type III filters and by the type of aerosol (solid particulate, 

liquid particulate, or both solid and liquid particulate) for which they provide 

protection. Powered particulate respirators are further classified in terms of the 

efficiency of their filter elements as either Type II or Type III filters and by the 

type of aerosol (solid particulate, liquid particulate or solid and liquid particu­

late) for which they provide protection. 

(b) Atmosphere-supplying respirators are classified as either self-contained 

breathing apparatus or air-line respirators. 

(1) Self-contained breathing apparatus are classified as either open-circuit self­

contained breathing apparatus or closed-circuit self-contained breathing appara­

tus. 

(i) Open-circuit self-contained breathing apparatus are further classified as 

either positive-pressure, open-circuit, self-contained breathing apparatus (P) or 

negative-pressure, open-circuit, self-contained breathing apparatus (N). 

(ii) Closed-circuit self-contained breathing apparatus are further classified as 

either positive-pressure, closed-circuit, self-contained breathing apparatus (P) or 

negative-pressure, closed-circuit, self-contained breathing apparatus (N). 

(iii) All classifications of self-contained breathing apparatus are further classi­

fied as "escape-only" (Es) or "entry-and-escape" (En). 

(iv) All classifications of self-contained breathing apparatus are further classi­

fied in terms of service life as either 3 minutes, 5 minutes, 10 minutes, 15 min-
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utes, 30 minutes, 45 minutes, 1 hour, 2 hours, 3 hours, 4 hours, or other service 

times as may be prescribed by NIOSH. 

(v) Classifications of self-contained breathing apparatus may be further classi­

fied by the type of breathing gas. 

(2) Air-line respirators are further classified as either positive-pressure a1r­

line respirators, negative-pressure air-line respirators, or continuous-flow air-line 

respirators. 

( c) The classification described above in this section is indicated schematically 

as follows: 

Air-Purifying Respirators 

Gas and Vapor Respirators 

Cartridge Respirator 

Powered Cartridge 

Non-Powered Cartridge 

Canister Respirators 

Non-Powered, Low-Capacity Canister 

Powered, Low-Capacity Canister 

Non-Powered, High-Capacity Canister 

Powered, High-Capacity Canister 
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Particulate Respirators 

Non-Powered Particulate 

Type I 

Type II 

Type III 

Powered Particulate 

Type II 

Type III 

Atmosphere-Supplying Respirators 

Self-Contained Breathing Apparatus 

Open-Circuit SCBA (P or N)(Es or En) 

Closed-Circuit SCBA (P or N)(Es or En) 

Air-Line Respirators 

Positive-Pressure Air-line 

Negative-Pressure Air-line 

Continuous-Flow Air-line 

233 



§ 84211 Combination respirators. 

Respirators that are combinations of any two or more of the basic classifica­

tions described in § 84.210 of this Part and can be used in either mode on a 

routine basis, will be classified by the type of respirator in the combination that 

provides the least protection to the user. Those combinations that may be used 

in only one mode on a routine basis, such as air-line with escape-only particu­

late filter respirators, will be classified in accordance to the mode that is used 

on a routine basis, unless otherwise specified by NIOSH. 

Subpart Q-General Construction and Performance Requirements 

§ 84.220 General construction requirements. 

(a) Respirators shall be designed and constructed to ensure against creation 

of any hazard to the wearer such as, but not limited to, toxic vapors or toxic 

particles released from the respirators or corrosion damage to respirator parts 

that affects performance. 

(b) Respirators shall be constructed of materials that are durable and cannot 

be damaged by normal handling. 

( c) Respirators and components thereof, except those not intended to be re­

used, shall be constructed of materials that will withstand repeated cleaning and 
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disinfection as recommended by the manufacturer as part of the instructions for 

use and maintenance. 

( d) Respirators shall be designed, constructed, and assembled to permit easy 

access for inspection, cleaning, and repair or replacement of functional parts 

without adversely affecting the performance of the respirator. 

( e) A manufacturer may request optional certification for impact and pene­

tration resistance for a respirator with eyepiece(s) or window(s), such as a full­

facepiece respirator or a helmeted, powered air-purifying respirator. If the manu­

facturer applies for such certification, the respirator shall provide the following 

levels of impact- and penetration-resistant performance. When mounted on a 

horizontally-positioned headform, the respirator eyepiece or window shall be 

capable of withstanding, without fracturing or dislodging, the impact of a 25.4-

millimeter (1.00 inch) diameter steel ball, with a mass of 68 ± 1 grams that is 

dropped from 1.25 ± 0.01 meters. When mounted as above, the respirator win­

dow or eyepiece shall also be capable of withstanding, without fracturing, pierc­

ing through, or dislodging, a pointed projectile consisting of a Singer No. 25 or 

equal size 135 x 17 needle fastened into a holder weighing 44.2 ± 0.1 grams 

dropped from a height of 1.25 ± 0.01 meters. ResP,irators with eyepieces or 

windows that have not been optionally certified as meeting these requirements 

shall be legibly and permanently marked with the words: "Does not provide 

impact or penetration-protection criteria specified in ANSI Z87.l" on the eye­

piece(s) or window(s). 
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(f) All respirators shall permit the wearer adequate vision and be designed to 

permit the wearing of safety glasses without adversely affecting the performance 

of the respirator. Temple bars of such safety glasses may be removed for use in 

full-facepieces. 

(g) Respirators with mouthpieces shall be equipped with noseclips that are se­

curely attached to the mouthpiece or respirator and provide a gas-tight seal at 

the nostrils. 

(h) Facepieces, hoods, and helmets shall be designed and constructed to mini­

mize integral eyepiece, spectacle, and window(s) fogging. 

(i) Escape-only, closed-circuit, self-contained breathing apparatus with mouth­

pieces or halfmask facepieces shall be equipped with eyepiece goggles that meet 

the requirements of § 84.200 of this Part and paragraph ( e) of this section. 

§ 84.221 Combination respirators. 

Combination respirators described in § 84.211 of this Part shall, as applica­

ble, meet all minimum requirements for all individual respirator classes that 

have been combined. 

§ 84.222 Breathing tubes. 

Breathing tubes used m conjunction with respirators shall be designed and 

constructed to prevent: 
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(a) Restriction of free ·bead movement; 

(b) Disturbance of the ·fit of facepieces, mouthpieces/noseclips, hoods, or hel­

mets; and 

( c) Accidental shutoff of airflow due to kinking, or. from body, chin or arm 

pressure. 

§ 84.223 Body harnesses. 

(a) If a respirator is e:quipped with a body harness, . the harness shall be de­

signed and constructed to hold the components of the respirator in position 

against the wearer's body. 

(b) Body harnesses shall be designed and constructed to permit easy donning 

and removal of the respirator, to hold the respirator securely in place during 

use, to permit easy removal and replacement of respirator parts, and, where 

applicable, to provide for holding a full facepiece in the ready position when not 

in use. 

(c) For self-contained breathing apparatus designated by the manufacturer as 

designed, intended, and marketed for use by firefighters or mine-rescue teams, 

body harnesses shall remain functional and shall not melt when exposed to a 

temperature of 500 degrees F for 5 minutes. 
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§ 84.224 Respirator containers. 

(a) Respirators shall be packaged for shipment and sale in a durable contain­

er bearing markings that show the manufacturer's name, the type and commer­

cial designation of the respirator it contains, and all appropriate labels as pre­

scribed in §§ 84.40(a), 84.40(b), 84.41(b), and 84.41(c) of this Part. 

(b) Containers may provide for storage of more than one respirator; however, 

such containers shall prevent contamination of respirators that are not removed, 

and prevent damage to respirators during transit. 

( c) Containers for gas and vapor air-purifying canister respirators and self­

contained breathing apparatus shall permit rapid removal of the respirator. 

( d) Containers supplied by the applicant for carrying or storing self-contained 

breathing apparatus will be inspected, examined, and tested as components of 

the respirator for which certification is sought. 

§ 84.225 Testing tolerances. 

Unless otherwise specified in this Part, the operating ,tolerances for all quanti­

tative test condition parameters of this Part shall be ± 5% of the nominal speci­

fied value. 
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§ 84.226 Inhalation and exhalation valves. 

(a) Inhalation and exhalation valves shall be protected against distortion. 

(b) Where exhaled air can adversely affect cartridges, canisters and filters, 

inhalation valves shall be required. 

( c) If a respirator is equipped with an exhalation valve, such valve shall be 

protected against damage and external influence. 

§ 84.227 Exhalation-valve-leakage test. 

(a) Dry exhalation valves and valve seats shall be subjected to a suction of 

25-millimeters water-column height while in a normal operating position. 

(b) Leakage between the valve and valve seat shall not exceed 10 milliliters 

per minute. 

§ 84.228 Noise levels; hoods, and helmets. 

Noise levels generated by the respirator shall be measured inside the hood or 

helmet at maximum obtainable airflow within pressure and hose length require­

ments and shall not exceed, except as indicated below, 80 dBA when the respira­

tor is worn in accordance with the user instructions provided by the manufactur­

er. Where the respirator is an escape self-contained breathing apparatus with a 

hood or helmet, and the rated service time does not exceed 10 minutes, the 
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noise level shall not exceed 100 dBA when the apparatus is worn in accordance 

with the user instructions: 

§ 84.229 Statistical procedure for analysis of performance test results. 

(a) Unless otherwise specified in this Part, all performance tests that produce 

quantitative results shall at a minimum be analyzed for .compliance with the rele­

vant performance specification using the method of acceptance sampling by vari­

ables to control percent defective. 

(b) For a given performance test, test 6 components or devices. For the 6 

results, first compute the sample arithmetic mean (m). Then compute the sam­

ple standard deviation (s) using an (n - 1) divisor. 

( c) For the sample of 6 to demonstrate acceptable performance against a per­

formance specification representing a maximum acceptable limit for some mea­

sured performance characteristic, calculate the test statistic U = [m + 

(2.9624)(s)], that shall be equal to or less than the maximum acceptable limit. 

For the sample of 6 to demonstrate acceptable performance against a perform­

ance criterion representing a minimum acceptable limit for some measured per­

formance characteristic, calculate a the test statistic L = [~ - (2.9624)(s)] that 

shall be equal to or greater than the minimum acceptable limit. 

Subpart R-Face-Seal Leakage 
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§ 84.230 Applicability. 

All non-powered air-purifying respirators and all negative-pressure, atmo­

sphere-supplying respirators except those of each type utilizing a mouthpiece 

shall be tested and evaluated for face-seal leakage in accordance with the provi­

sions of this Subpart. 

§ 84.231 General. 

In this Subpart the term "face-seal leakage" refers to the total inward leak­

age of contaminant into the respirator wearer's breathing zone. Face-seal leak­

age therefore includes the leakage that occurs at the interface of the respirator 

and the wearer's face plus any filter penetration. It is assumed that for a well­

designed respirator all other sources of leakage ( e.g., hose couplings, exhalation 

valves, lens seals) are negligible. · If these other sources are not negligible, the 

tests of this Subpart are intended to include them as if they were face-seal leak­

age. Subtracting the effect of these additional sources shall not be permitted in 

the data analysis. 

§ 84.232 Non-powered air-purifying, particulate respirators .. 
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(a) Filter Selection. Air-purifying particulate respirator facepieces shall be 

tested for face-seal leakage when fitted with the highest-efficiency particulate 

filters available for that respirator. 

(b) Panel Selection. Each facepiece style shall be tested on a panel of 25 

adult individuals having facial dimensions that represent 95% of the facial sizes 

in the adult American population. Panel members shall have a bivariate distri­

bution of face lengths (Menton-Nasal Root Depression Lengths) and face widths 

(Bizygomatic Breadths) approximately equal to that of the 10-cell anthropometric 

panel1 shown in Figure 2 of this Part. Individuals having unshaven facial hair, 

deep scars, unusually deep wrinkles, or unusual facial deformity that would lie 

between the facepiece and the wearer's face, shall not be included in the panel. 

( c) Pretest Fitting. From the facepiece sizes available for the facepiece style 

being evaluated, each test subject shall select the appropriate facepiece size by 

following the written sizing instructions to be provided as part of the user in­

structions and included as part of· the application. Each test subject shall be 

asked to follow the written donning and fitting instructions recommended by the 

applicant in the user instructions. The test supervisor shall monitor the fitting 

activities to ensure (1) that the instructions are adequate and clear, and (2) that 

the test subject follows the written instructions of the applicant. If, in the judg­

ment of the test supervisor, the fitting procedures have not been followed, the 

1Hack, A, et al.: Selection of Respirator Test Panels Representative of U.S. 

Adult Facial Sizes, Los Alamos Scientific Laboratory Report LA - 5488, Los 

Alamos, NM (1974 ). 
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test supervisor shall intervene and assist in fitting the respirator in accordance 

with the applicant's user instructions. Tue test subject shall then wear the res­

pirator for at least 15 minutes prior to beginning face-seal leakage tests. During 

that waiting period the test subject may readjust the respirator to improve com­

fort or stability if the readjustments are provided for by the applicant's written 

user instructions. Tue waiting period may be reduced or eliminated for short­

duration respirators ( e.g., short-duration escape respirators). 
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Figure 2-Anthropometric test panel specifications for 
face-seal performance testing [42 CFR 84.232(b)]. 
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( d) Spectacles. To ensure that respirators are compatible with the use of indus­

trial safety spectacles, all half- and quarter-facepiece respirators shall be evalu­

ated with the test subject properly fitted with safety spectacles. Such safety spec­

tacles shall be the generic type recommended by the respirator manufacturer in 

the user instructions. 

( e) Test Hardware. The facepiece shall be leak tested on each panel mem­

ber using an appropriate nontoxic aerosol such as crystalline sodium chloride or 

oil mist. The aerosol shall have a mass median aerodynamic diameter (MMAD) 

of 0.6 ± 0.2 micrometers with a geometric standard deviation less than 2.2. The 

challenge aerosol concentration should not vary more than ± 5 percent as a 

function of spatial position in the vicinity of the respirator being tested. In 

those test systems where the challenge concentration and the inhaled concentra­

tion are not measured simultaneously, the challenge aerosol concentration shall 

not vary more than ± 10 percent in the time interval between sampling the 

challenge concentration and sampling inhaled concentration. The aerosol detec­

tor shall be linear within ± 10 percent at least throughout the range of face­

seal leakages from 0.02 to 1.0 times the maximum allowed face-seal leakage for 

the respirator type being tested. All facepieces shall be probed to obtain an 

aerosol sample representative of the inhaled aerosol concentration. In order to 

minimize particle loss at the inlet of the probe, the shape and dimension of the 

probe shall be that of the Liu probe shown in Figure 3 of this Part. In order to 

minimize sampling bias associated with incomplete mixing of contaminant within 
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the facepiece cavity, the probe shall be positioned with the probe inlet 10 to 15 

millimeters in front of the center of the upper lip as shown in Figure 3 of this 

Part. The probe shall be designed to minimize the risk of injury to the subject 

if the facepiece is bumped during the test. Sampling rate shall be approximately 

2 ± 0.5 liters/minute. 

(f) Exercise Regimen. During the quantitative-leak testing, the test subject 

shall breathe primarily through the mouth and perform an exercise regimen 

equivalent to or more severe than the following regimen (i.e., a regimen that 

always yields UCL(Pt) values, as computed by § 84.232(h), equal to or exceeding 

those resulting from use of the following regimen): 

(1) Normal breathing with head motionless for 1 minute; 

(2) Deep breathing (simulating that during hard work) with head motionless 

for 30 seconds. Do not prolong this exercise because of the danger of hyperven­

tilation; 

(3) Turning head slowly side to side while breathing normally, pausing for at 

least two breaths before changing direction. Continue for at least 1 minute; 

( 4) Moving head slowly up and down while breathing normally, pausing for at 

least two breaths before changing direction. Continue for at least 1 minute; 

(5) Reading from a prepared text, slowly and clearly, and loudly enough to be 

heard and understood by the test operator. Continue for 1 minute; 

(6) Normal breathing with head motionless for at least 1 minute. 
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c::::========::::~------, !~~; 0.2 mm S.J :t 0.3 mm 

~------j 

Figure 3-Facepiece probe specifications for face-piece 
performance testing [42 CFR 84.232(e)]. 
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(g) Data. Face-seal leakage, denoted by L, shall be measured as the ratio 

L = C/C
0

, where Ci denotes the inhaled challenge concentration sampled from 

inside the facepiece and C
0 

denotes the concentration of challenge aerosol out­

side the facepiece. Face-seal leakage is therefore expressed as a dimensionless 

number between zero and one. The time-averaged face-seal leakage for each 

exercise shall be recorded. The average face-seal leakage for the six exercises, 

L, shall be computed. In addition, a permanent recording that shows the in­

stantaneous leakage as a function of time for the entire test shall be retained for 

documentation. 

(h) Performance Criteria and Statistical Data Analysis. The following statisti­

cal analyses shall be used to determine if the face seal under evaluation has a 

high probability (at least 95%) of providing the required performance, as stated 

in Table 1 of this Part, to at least 90% of the adult American working popula­

tion. 

248 



Table 1-Maximum allowed face-seal leakage (Lmax) for 

respirator facepiece and test-filter combinations. 

Facepiece 

Quarter or Half 

Full 

(42 CFR 84.232(h)) 

Filter used for face-seal test 

Type I 

0.15 

0.10 

Type Il 

0.06 

0.02 

Type m 

0.05 

0.01 

(1) Step 1-Preliminary statistical analysis to test for homogeneity of leakage 

distributions in different data groups. The raw performance data are time-aver­

aged face-seal leakages, denoted by L, meeting the requirements of paragraphs 

(a) through (g) of this section. Tabulate L for each subject in the 25-person 

panel of § 84.232(b) of this Part. The variable to be analyzed is X = 

log[(l/L) - 1]. Calculate X for each value of L and t,abulate. 

(i) Step la - Forming pooled data groups. Pool values of X into three data 

groups by pooling the 10 cells of the basic panel as follows: 

Data group 1: Panel cells A, B, and C; sample size of 6, 

Data group 2: Panel cells D, E, F, and G; sample size of 13, and 

Data group 3: Panel cells H, I, and J; sample size of 6. 
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(ii) Step lb-Comparing variances within different data groups. Perform 

Leven.e's Test as follows. 

(A) Compute mx(l), mx(2), and mx(3), the sample means of X in each of 

the three data groups. 

(B) For each data group, compute and tabulate values of D, the absolute 

value of the difference between an X-value and the mean of X for that data 

group: 

D = abs(X - mx) 

Tabulate values of D for each of the 1, 2, and 3 data groups. Denote data 

group sample sizes by N1, N2, and N3, respectively (i.e., 6, 13, and 6, if all panel 

members have been tested). Compute Nt = N1 + N2 + N3, where the sub­

script, t, denotes "tested panel," with Nt usually equal to 25. Compute the three 

data group sample means of D (absolute differences), denoted by m0 (1), m0 (2), 

and m0 (3), and also compute the sample variances of D, denoted by V0 (1), 

V0 (2), and V0 (3) of D for the 1, 2, and 3 data groups, respectively. Compute 

unbiased variance estimates by using the appropriate data group value of (Ni-1) 

as the divisor (for data group i = 1, 2, and 3). Compute the grand sample 

mean absolute difference, m0 (T), of D for the Nt subjects in the total panel, 

denoted by (T). 
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(C) Perform a one-way analysis of variance (ANQVA) of values of the D 

differences. The test statistic is a variance ratio, denot~d by F0 for this data, of 

two mean squares that are computed as follows: 

MS(Between) = (1/2)[N1(m0 (1)-m0 (T))2 + Nz(m0 (2)-m0 (T))2 

+ Nim0 (3)-m0 (T))2] 

F0 = [MS(Between) / MS(Within)], with 2 and (Nt-3) degrees of freedom, 

where Nt = N1 + N2 + N3 will usually be 25. 

(D) Compare F0 to its critical value, F(.01; 2,Nt -3), for a test at the 0.01 

probability level. For example, for a full panel of 25 subjects, the critical value 

is F(.01; 2,22) = 5.72. If F0 exceeds its critical value, decide that the amount of 

intersubject variability of D and hence of X is not equal within all three data 

groups. In this case, omit Step le (paragraph (h)(l)(iii)) and proceed to Step 2b 

(paragraph (h)(2)(ii)(B) ). If F0 does not exceed its critical value, decide that 

within-group variances are homogeneous. In this case, proceed to Step le (para­

graph (h)(l)(iii)). 

(iii) Step le-Comparing means between data groups. Perform a one-way 

analysis of variance (ANOVA) for the three data groups of pooled X-values that 

were formed in Step la (paragraph (h)(l)(i)). Proceed as follows. 
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(A) Tabulate values of X for each of the 1, 2, and 3 data groups. Denote 

data group sample sizes by N1, N2, and N3, respectively (i.e., 6, 13, and 6, if all 

panel members have been tested). Compute Nt = N1 + N2 + N3, where the 

subscript, t, denotes "tested panel," with Nt usually equal to 25. Compute the 

three data group sample means, mx(l), mx(2), and mx(3), and the sample vari­

ances, Vx(l), Vx(2), and Vx(3) of X for the 1, 2, and 3 data groups, respective­

ly. Compute unbiased variance estimates by using the appropriate data group 

value of (Ni-1) as the divisor (for data group i = 1, 2, and 3). Compute the 

grand mean, mx(T), of X for the Nt subjects in the tested panel, denoted by (T). 

(B) The test statistic is a variance ratios, denoted Fx for this data, of two 

mean squares that are computed as follows: 

MS(Between) = (1/2)[N1(mx(l)-mx(T))2 + NiCmx(M)-mx(T))2 

+ Nimx(3)-mx(T))2] 

Fx = [MS(Between) / MS(Within)], with 2 and (Nt-3) degrees of freedom, 

where Nt = N1 + N2 + N3 will usually be 25. 

(C) Compare Fx to its critical value, F(.05; 2,Nt -3), for a test at the 0.05 

probability level. For example, for a full panel of 25 subjects, the critical value 

is F(.05; 2,22) = 3.44. If Fx exceeds its critical value, decide that the averages 

of X are not equal within all three data groups. In this case, proceed to Step 
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2b (paragraph (h)(2)(ii)(A)). If Fx does not exceed its critical value, decide that 

the averages of X are equal within all three data groups and that within-group 

distributions of X are homogeneous. Note that the variances were already found 

to be homogeneous as tested in Step lb (paragraph (h)(l)(ii)) before entering 

Step le (paragraph (h)(l)(iii)). In this case, proceed to Step 2a (paragraph 

(h)(2)(i)). 

(2) Step 2-Main statistical analysis. Depending on the results of the statisti­

cal tests in Step 1 (paragraph (h)(l)), one or the other of two alternative statisti­

cal protocols shall be used for the main statistical analysis (Step 2a or Step 2b 

in this section). The purposes of the main statistical analysis are: (1) to com­

pute the point estimate for the proportion, Pt, of the adult American working 

population with nonextreme face sizes who will have leakages above Lmax' the 

maximum allowed face-seal leakage, for the facepiece and filter combination, 

and (2) to compute a one-sided 95% upper confidence limit, denoted by 

UCL(Pt), for the true value of the ·point estimate Pt in order to account for its 

statistical uncertainty (i.e., margin of error). 

(i) Step 2a-Main statistical analysis for the case when leakage distributions 

do not differ between data groups. In this case, face size is ignored as a factor. 

The entire panel of Nt subjects (usually 25) is treated as a single random sample 

or data group. 

(A) Compute the mean, mx(T), and variance, V x(T), of the Nt values of X. 

Compute the unbiased variance estimate using (Nt -1) as the divisor. 

(B) Compute the standard deviation of X for the entire panel as: 
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sx(T) = sqrt[V x(T)] 

( C) Transform Lmax' the maximum allowed face-seal leakage for the face­

piece and filter combination given in Table 1 of this Part, to the corresponding 

minimum allowed value of the response variable, denoted Xmin: 

Xmin = log[(l/Lmax) - 1] 

(D) Compute z1, the standard normal deviate that corresponds to X . for . mm 

the entire panel: 

(E) Using a table of the standard normal distribution, obtain the ordinate, fv 

and left-tail area, Pt, that correspond to zt. For example, with zt = -2.43, ft = 

0.0208 and Pt = 0.0075. Or with z1 = 0.82, ft = 0.2850 and Pt = 0.7939. Note 

that P1 is a point estimate for the proportion of the adult American working 

population with nonextreme face sizes (i.e., those representeq on the panel) who 

will have excessive leakages (L greater than Lmax). This corresponds to the 

proportion with X :5 Xmin (i.e., the left-tail area of the distribution of X­

values). 

(F) Compute the standard error of the point estimate Pt: 
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(G) To account for the statistical uncertainty (margin of error) associated with 

the Pt estimate, compute the one-sided 95% upper confidence limit for the true 

value of Pt: 

where t(.95; Nt -1) is the 95th percentile of a Student's-t statistic with Nt -1 

degrees of freedom, obtained from a standard statistical table. For example, 

with Nt = 25, t(.95; 24) = 1.711. Proceed to Step 3 (paragraph (h)(3)) for 

accept/reject-decision criteria based on UCL(Pt). 

(ii) Step 2b-Alternative main statistical analysis for the case when leakage 

distributions differ between data · groups. This Step estimates proportions of 

wearers with excessive leakages, computed separately for each of the data groups 

1, 2, and 3. The three point estimates of proportions are then combined into a 

weighted estimate of the proportion of excessive leakages in the population 

whose face sizes are in the bivariate range represented by the panel members. 

A one-sided 95% upper confidence limit is then calculated for the true value of 

the latter proportion. Two alternative statistical protocols are given below for 

Step 2b (paragraph (h)(2)(ii)). Use Plan I (paragraph (h)(2)(ii)(A)) if Step lb 

(paragraph (h)(l)(ii)) showed no significant difference between data group vari-
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ances but Step le (paragraph (h)(l)(iii)) showed significant differences between 

the data group means. In this case, a pooled within-groups variance estimate 

will be used in the calculations. Use Plan II (paragraph (h)(2)(ii)((B)) if Step 

lb (paragraph (h)(l)(ii)) showed significant differences between group variances. 

In this case, separate variance estimates for the respective data groups will be 

used in the calculations. 

(A) Plan I. Use this analysis protocol when the within-group variances are 

statistically homogeneous. Perform the following calculations. 

(1) Compute the sample means, mx(l), mx(2), and mx(3), and the sample 

variances, Vx(l), Vx(2), and Vx(3) of X for the 1, 2, and 3 data groups, respec­

tively. Compute unbiased variance estimates by using the appropriate data 

group value of (Ni - 1) as the divisor ( data group i = 1, 2, and 3 ). 

(2) Compute the pooled within-groups variance: 

Compute the pooled within-groups standard deviation of X: 

sx(W) = sqrt[V x(W)] 

(2) Transform Lmax' the maximum allowed face-seal leakage for the face­

piece and filter combination given in Table 1 of this Part, to the corresponding 

minimum allowed value of the response variable, denoted Xmin: 
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Xmin = log[(l/Lma) - 1] 

(i) Perform the operations, in paragraphs (~, (.6), and ('I) immediately fol­

lowing, separately for each of the three data groups. The formulae given below 

are given in the notation for the first data group. Replace the data group nota­

tion (1) in the formulae with (2) or (3) when repeating the operations for the 

second and third data groups, respectively. After completing the next three 

paragraphs for each of the three data groups, proceed to paragraph (.8) immedi­

ately following in this paragraph. 

(~ Compute z1, the standard normal deviate that corresponds to Xmin for 

the first data group: 

(.6) Using a table of the standard normal distribution, obtain the ordinate, f1, 

and left-tail area, P1, that correspond to z1• For example, with z1 = -2.43, 

f1 = 0.0208 and P1 = 0.0075. Or with z1 = 0.82, then f1 = 0.2850 and P1 = 

0.7939. Note that P1 is a point estimate for the portion of the adult American 

working population represented by the first data group on the panel who will 

have excessive leakages (L greater than Lmax). This is equivalent to the pro­

portion with X ~ Xmin (i.e., the left-tail area of the distribution of X-values). 

('I) Compute V(P1), the variance of the P1 estimate: 
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(ID Select numerical values for f1, f2, and f3, the relative frequencies (propor­

tions) of the 1, 2, and 3 data groups, respectively, within the adult American 

working population with nonextreme face sizes. Use the relative frequencies 

employed in the panel: f1 = 6/25 = 0.24, f2 = 13/25 = 0.52, and f3 = 6/25 = 

0.24. 

(.2) Compute Pt, the point estimate for the proportion of excessive leakages 

within the population of nonextreme face sizes (i.e., those represented by the 

panel members): 

(1.Q) Compute the variance of the point estimate Pt: 

(ill Compute the standard error of the Pt estimate: 
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(12) Compute the one-sided 95% upper confidence limit for the true value of 

the proportion P1: 

where t(.95; N1 -3) is the 95th percentile of a one-sided Student's-t statistic with 

(N1-3) degrees of freedom, obtained from a standard statistical table. For ex­

ample, with N1 = 25, t(.95; 22) = 1.717. Continue to Step 3 (paragraph (h)(3)) 

for accept/reject-decision criteria based on UCL(P1). 

(B) Plan II. Use this protocol when the within-group variances are not statis­

tically homogeneous. Separate variance estimates for each of the three data 

groups will be computed. Perform the following calculations. 

(1) Compute the sample means, mx(l), mx(2), and mx(3); the sample vari­

ances, Yx(l), Yx(2), and Yx(3); and the sample standard deviations (square root 

of each respective variance), sx(l), sx(2), and sx(3) of X for the 1, 2, and 3 data 

groups, respectively. Compute unbiased variance estimates by using the appro­

priate data group value of (Ni - 1) as the divisor ( data group i = 1, 2, and 3 ). 

(2) Transform Lmax' the maximum allowed face-seal leakage for the face­

piece and filter combination given in Table 1 of this Part, to the corresponding 

minimum allowed value of the response variable, denoted Xmin: 

Xmin = log[(l/Lmax) - 1] 
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(I) Perform the operations, in paragraphs (1), (.5.), and (.6.) immediately follow­

ing, separately for each of the three data groups. The formulae given below are 

given in the notation for the first data group. Replace the notation (1) in the 

formulae with (2) or (3) when repeating the operations for the second and third 

data groups, respectively. After completing the next three paragraphs for each 

of the three data groups, respectively. After completing the next three para­

graphs for each of the three data groups, proceed to paragraph ('I) immediately 

following in this paragraph. 

(1) Compute z1, the standard normal deviate that corresponds to Xmin for 

the first data group: 

(.5.) Using a table of the standard normal distribution, obtain the ordinate, f1, 

and left-tail area, P1, that correspond to z1• For example, with z1 = -2.43, 

f1 = 0.0208 and P1 = 0.0075. Or with z1 = 0.82, then f1 = 0.2850 and P1 = 

0.7939. Note that P1 is a point estimate for the portion of the adult American 

working population represented by the first data group on the panel who will 

have excessive leakages (L greater than Lmax). This is equivalent to the pro­

portion with X :s; Xmin (i.e., the left-tail area of the distribution of X-values for 

the first data group). 

(.6.) Compute V(P1), the variance of the estimate P1: 
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('I) Select numerical values for f 1, f2, and f3, the relative frequencies (propor­

tions) of the 1, 2, and 3 data groups, respectively, within the adult American 

working population with nonextreme face sizes. Use the relative frequencies 

employed in the panel: f1 = 6/25 = 0.24, f2 = 13/25 = 0.52, and f3 = 6/25 = 

0.24. 

(.8) Compute Pt, the point estimate for the proportion of excessive leakages 

within the population of nonextreme face sizes (i.e., those represented by the 

panel members): 

(2) Compute the variance of the point estimate Pt: 

(1Q) Compute the standard error of the P1 estimate: 

(11) Compute d.f., the effective degrees of freedom for S.E.(P1): 
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d.f. = [V(Pt)]2 
/ {[(f1)4(V(P1))

2 
/ (N1 -1)] + [(f2)4(V(P2))

2 
/ (N2 -l)] 

+ [(f3)4(V(P3))2 / (N3 -1)]} 

(.12) Compute the one-sided 95% upper confidence limit for the true value of 

UCL(Pt) = Pt + [t(.95; d.f.)][S.E.(Pt)] 

where t(.95; d.f.) is the 95th percentile of a one-sided Student's-t statistic with 

d.f. degrees of freedom, obtained by linearly interpolating in a standard statisti­

cal table. For example, with d.f. = 15.62, t(.95; 15.62) = 1.753 + (0.62)(1.746 

- 1.753) = 1.753 + (-0.004) = 1.749. Continue to Step 3 (paragraph (h)(3)) 

for accept/reject-decision criteria based on UCL(Pt). 

(3) Step 3-Accept/reject-decision criteria for face-seal performance. UCL(P1), 

that was obtained in either Step 2a (paragraph (h)(2)(i)) or Step 2b (paragraph 

(h)(2)(ii)) of this section, is the 95% upper confidence limit for the true propor­

tion of excessive leakages in the portion of the adult American working popula­

tion represented on the 25-person panel. Compare UCL(Pt) to the maximum 

permissible value for this proportion, 0.0526. With respect to face-seal leakage 

performance, the respirator is judged to be: 

Not acceptable, if UCL(Pt) exceeds 0.0526, or 

Acceptable, if UCL(Pt) is less than or equal to 0.0526. 
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§ 84.233 Non-powered gas and vapor respirators. 

(a) Except for the proVIs10ns outlined below, non-powered gas and vapor 

respirators will be evaluated for face-seal performance using the procedure given 

above for non-powered particulate respirators. 

(b) The performance criteria of § 84.232(h) of this Part for non-powered par­

ticulate respirators equipped with Type ill filters shall apply to all non-powered 

gas and vapor respirators. 

(c) Non-powered gas and vapor respirators will be evaluated for face-seal per­

formance when fitted with Type ill particulate filters available for those respira­

tors that are of similar weight and shape. If a Type III particulate filter of ap­

propriate weight and shape is not available for the respirator, such a filter may 

be improvised for the purpose of the face-seal performance test. If it is not 

possible to improvise such a particulate filter, a challenge gas or vapor appropri­

ate for the respirator being evaluated may be substituted for the aerosol chal­

lenge agent specified in § 84.232( e) of this Part. 

(d) Non-powered gas and vapor cartridge respirators need not be evaluated 

for face-seal performance if (1) they incorporate a facepiece that is a component 

of a particulate respirator that has previously met the requirements of this sub­

part using a type III filter and (2) the weight and shape of the cartridge is simi­

lar to that of the particulate filter with which it was evaluated. 

(e) Non-powered canister respirators that are available in different configura­

tions ( such as a facepiece mounted canister and a remote canister connected 
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with a breathing tube) shall be tested in each configuration for which certifica­

tion is sought. 

§ 84.234 Negative-pressure, atmosphere-supplying respirators. 

Negative-pressure, atmosphere-supplying respirators shall be evaluated for 

face-seal performance as prescribed in § 84.232 of this Part for negative-pres­

sure, air-purifying particulate respirators. The maximum allowed face-seal leak­

age for a negative pressure, air-supplied respirator shall be 0.01 if equipped with 

a full facepiece and 0.05 if equipped with a half facepiece. Caution should be 

exercised when testing closed-circuit SCBA to assure that the test system is com­

patible with oxygen. 

§ 84.235 Regulator preconditioning. 

All negative-pressure, open-circuit, self-contained breathing apparatus shall be 

preconditioned with the regulator overpressurization procedure of § 84.264 of 

this Part prior to conducting the face-seal performance testing of this Subpart. 
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Subpart S-Self-Contained Breathing Apparatus 

§ 84240 Self-contained breathing apparatus; descriptiqn. 

(a) Self-contained breathing apparatus, as used herein, are distinguished by a 

supply of breathing air, oxygen-enriched air, oxygen, or oxygen generating materi­

al that is contained in the apparatus for providing breathing air or oxygen, de­

pending on design. This apparatus may be configured as either an open- or 

closed-circuit system that : will provide either positive or negative facepiece pres­

sure relative to the ambient environment. Self-contained breathing apparatus 

may be configured and so designated as follows: 

(1) Closed-circuit apparatus. A recirculation breathing apparatus in which ex­

haled carbon dioxide has been removed from the exhalation and the oxygen con­

tent within the system has been replenished from sources composed of: 

(i) Compressed oxygen; 

(ii) Compressed, oxygen-enriched air; 

(iii) Chemical oxygen; or 

(iv) Liquid oxygen. 

(2) Open-circuit apparatus. A breathing apparatus in whjch the exhalation is 

exhausted to the atmosphere without recirculation and the oxygen content within 

the system has been replenished from sources composed of: 

(i) Compressed air; or 

(ii) Liquid air. 
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(3) Positive-pressure or negative-pressure apparatus. A self-contained breath­

ing apparatus may be designed such that open-circuit or closed-circuit apparatus 

may operate with positive or negative pressure within the facepiece relative to 

the ambient environment. Self-contained breathing apparatus may be certified 

in the following categories: 

(i) Closed-circuit, negative-pressure; 

(ii) Closed-circuit, positive-pressure; 

(iii) Open-circuit, negative-pressure; or 

(iv) Open-circuit, positive-pressure. 

(b) In carrying out any tests in §§ 84.255, 84.257, 84.259, 84.260, 84.261, and 

84.262 of this Subpart that involves human subjects the manufacturer shall com­

ply with the protection of human subjects provisions of Appendix C of this Part. 

§ 84241 Interchangeability of oxygen and air prohibited; use of 100 percent 

oxygen near open flames or other ignition sources. 

(a) Certifications shall not be issued for any respirator that permits the inter­

changeable use of oxygen and air. 

(b) Certifications may be issued for self-contained breathing apparatus using 

oxygen as described in nonmandatory Appendix A of this Part, paragraph G) of 

this Part. Such apparatus shall not be certified as suitable for use near open 

flames or other ignition sources. 
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§ 84.242 Compressed breathing gas and liquefied breathing-gas containers. 

(a) Compressed breathing gas and liquefied breathing-gas containers shall 

meet the minimum requirements of the Department of Transportation for inter­

state shipment of such containers when fully charged as specified in 49 CFR 

§§ 100-178. 

(b) Such containers shall be permanently and legibly marked to identify their 

contents ( e.g., compressed breathing air, compressed breathing oxygen, liquefied 

breathing air, liquefied breathing oxygen). 

( c) Containers normally removed from apparatus for refilling shall be equip­

ped with an indicating gauge that shows the pressure in the container. 

( d) Compressed breathing-gas container valves or a separate charging system 

or adapter provided with each apparatus shall be equipped with outlet threads 

specified for the service by the American National Standard for Compressed 

Gas Cylinder Valve Outlet and Inlet Connections, CGA V-1, 1987 standard. 

§ 84.243 Pressure indicators. 

(a) Gas-pressure gauges employed on compressed breathing-gas containers 

shall be marked in force per unit area. 

(b) Liquid-level gauges shall be marked in fractions of total container capaci­

ty, or in units of liquid volume. 
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(c) Gas-pressure gauges other than those specified in paragraphs (a) and (b) 

of this section shall be m·arked in: 

(1) Force per unit area, 

(2) Fractions of total container capacity, or 

(3) Both in force per unit area and fractions of total container capacity. 

( d) Dial-indicating gauges shall be accurate to within ± 5 percent of full­

scale when tested both up and down the scale at each ·of 5 equal intervals. The 

full-scale graduation of dial-indicating gauges shall not exceed 150 percent of the 

maximum-rated cylinder pressures specified for the container in applicable De­

partment of Transportation specifications or permits, or 150 percent of the maxi­

mum pressure specified by the manufacturer's user instructions, whichever is less. 

( e) Stem-type gauges shall be readable by sight and by touch and shall have 

a stem travel distance of not less than one-fourth inch between each graduation. 

A minimum of five graduations shall be engraved on the stem of each gauge 

and these graduations shall include readings for empty, one-quarter, one-half, 

three-quarters, and full. Stem gauge readings shall not vary from true readings 

by more than one-sixteenth inch per inch of stem travel. 

(f) Where the apparatus is equipped with a manual shut-off valve between 

the high pressure outlet and the pressure gauge, the lo~s of breathing gas 

through the broken gauge or severed gauge connection shall not exceed 70 liters 

per minute when the cylinder pressure is 690 kPa (1,000 pounds per square 

inch) gauge or when the liquid level is at one-half. 
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(g) Where the apparatus is of open-circuit design and is not equipped with a 

manual or automatic shut-off valve, the volume of breathing gas escaping 

through the broken gauge or severed gauge connection shall not exceed 5 per­

cent of the full-rated breathing-gas volume, when measured at 25 percent of the 

service pressure to the end of the rated service time of the apparatus. Where 

the apparatus is of closed-circuit design and is not equipped with a manual or 

automatic shut-off valve, the total volume (Z) of breathing gas permitted to 

escape through the broken gauge or severed gauge connection shall not exceed 

the following, where X equals the total volume of breathing gas, in liters, in the 

cylinder at full pressure and Y equals the duration of the apparatus in minutes: 

Z = X - 1.75Y 

Z shall be measured at 20 percent of the service pressure to the end of the 

rated service time of the apparatus. 

(h) Oxygen pressure gauges shall have the words, "Oxygen" and "Use No 

Oil," marked prominently on the gauge. 

(i) Apparatus using compressed breathing gas, except apparatus classified for 

escape-only, shall be equipped with gauges visible to the wearer that indicate the 

amount of gas content remaining in the container. 

G) Apparatus using liquefied breathing gas, except apparatus classified for es­

cape-only, shall be equipped with either gauges visible to the wearer that indi­

cate the remaining liquid content in the container or timers visible to the wearer 
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that indicate the remaining service life of the apparatus. Where the liquid con­

tent cannot be rapidly vented, and the service time of the device begins immedi­

ately after filling, a timer shall be provided in place of a visible gauge. 

§ 84.244 Timers; remaining service-life indicators. 

(a) Timers shall be provided for apparatus with chemical oxygen sources, ex­

cept apparatus classified for escape only. 

er. 

(b) The timer shall be accurately calibrated to indicate remaining service life. 

( c) Timers shall be readable by sight and/ or by touch during use by the wear-

( d) Timers shall be equipped with automatically preset alarms that will warn 

the wearer for a period of 30 seconds or more when 20 to 30 percent of service 

life is remaining. 

( e) Remaining service-life indicators or warning devices shall be provided in 

addition to a pressure gauge on compressed gas self-contained breathing appara­

tus, except apparatus used for escape only, and shall operate automatically with­

out preadjustment by the wearer. 

(t) Each remaining service-life indicator or warning device shall give an alarm 

when the remaining service life or cylinder pressure of the apparatus is reduced 

to between 20 to 30 percent of the rated service time or full-cylinder pressure. 

There shall be no degrading of performance by the remaining service-life indica­

tor at 20 to 30 percent of full-cylinder pressure. 
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(g) If a manual shut off is not used for a remote gage, then the alarm shall 

activate at 25 to 30 percent of rated service pressure or time. 

(h) Audible remaining-service-life indicators and preset timer alarms shall be 

clearly and distinctly detectable and be between 80 dBA and 100 dBA at both 

ears. 

(i) Remaining-service-life indicators or warning devices shall warn the wearer 

for a period of 30 seconds or more after the alarm is initiated. 

§ 84.245 Hand-operated valves. 

(a) Hand-operated valves shall be designed and constructed to prevent remov­

al of the stem from the valve body during normal usage to ensure against a sud­

den release of the full pressure of the container when the valve is opened. 

(b) Valves shall be designed or positioned to prevent accidental opening and 

closing and damage from external forces. 

(c) Valves operated during use of the apparatus shall be installed in locations 

where they can be readily operated by the wearer. 

( d) Main-line valves, designed and constructed to conserve gas in the event of 

a regulator or demand-valve failure, shall be provided in addition to gas-contain­

er valves, except when such failure will not affect performance. 

( e) Hand-operated by-pass systems designed and constructed to permit the 

wearer to breathe and conserve the gas supply in the event of a regulator or 

demand-valve failure, shall be provided where necessary. 
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(f) Valves installed on apparatus shall be clearly distinguishable from one 

another by sight and touch. 

(g) The manually-operated, by-pass system, valve control shall be colored red. 

For closed-circuit apparatus, the by-pass valve shall be designed to close auto­

matically if not being held open by the wearer. 

(h) A main-line or by-pass valve system is not required on apparatus for es­

cape only. 

(i) Safety-relief valves or systems, designed and constructed to release excess 

pressure in the breathing circuit, shall be provided on closed-circuit apparatus, 

and shall meet the following requirements: 

(1) The relief valve or system shall operate automatically when the pressure 

in the facepiece or mouthpiece reaches a pressure of 13 ± 0.5 millimeters (0.5 

inch) of water-column height above the minimum pressure required to fill the 

breathing bag, within the breathing-resistance requirements for the apparatus. 

(2) With the facepiece or mouthpiece attached in a normal manner to the 

breathing machine, and operated as described in § 84.251 of this Part, the face­

piece or mouthpiece pressure shall not exceed 540 millimeters (21 inches) of 

water-column_height when tested in each of the following modes: 

Mode 1-with the first-stage reducer in a "failed-open" mode, i.e., with the 

pneumatic system subjected to the pressure of a fully-charged cylinder container; 

Mode 2-with the by-pass valve in a locked-open position; and 

Mode 3-with the demand valve, if any, in a locked-open position. 
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(3) The relief valve or system shall be designed to prevent external atmo­

spheres from entering the breathing circuit. 

(4) The relief valve or system shall be designed to permit either manual or 

automatic overriding for test purposes and in the event of a failure in the valve 

or system, except for escape-only respirators. 

§ 84.246 Breathing bags. 

(a) Breathing bags shall have sufficient volume to prevent gas waste during 

exhalation and to provide an adequate reserve for inhalation. 

(b) Breathing bags shall be constructed of materials that are flexible and 

resistant to gases and vapors. 

( c) Breathing bags shall be installed in a location that will protect them from 

damage or collapse by external forces, except on apparatus classified for escape 

only. 

§ 84247 Self-contained breathing apparatus; performance requirements; general. 

Self-contained breathing apparatus and the individual components of each 

such device shall as applicable meet the requirements specified in §§ 84.248 

through 84.264 of this Part. 
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§ 84.248 Component parts exposed to oxygen pressures. 

Each applicant shall certify that the materials employed in the construction of 

component parts exposed to oxygen pressures above atmospheric pressure are 

safe and compatible for their intended use. 

§ 84.249 Compressed gas filters. 

All self-contained breathing apparatus using compressed gas shall have a filter 

downstream of the gas source to remove particles that may adversely affect res­

pirator performance. 

§ 84.250 Weight markings. 

All self-contained breathing apparatus excluding optional accessories shall 

have the completely assembled and fully charged weights or range of weights 

permanently and legibly marked on the apparatus. 

§ 84.251 Breathing-resistance test. 

(a) Inhalation resistance. 

(1) Resistance to inhalation airflow shall be measured in the facepiece or 

mouthpiece while the apparatus is operated by a breathing machine with 24 res-

274 



pirations per minute and a minute-volume of 40 liters at a work rate of 100 

watts (622 kp-m/min).2 

(2) The facepiece pressure of positive-pressure, open- and closed-circuit equip­

ment shall remain positive during the entire inhalation cycle, while the breathing 

apparatus is operated with the breathing machine with 24 respirations per min­

ute, a minute-volume of 40 liters and a cam with a work rate of 100 watts ( 622 

Kp- m/min. ). 

(3) Inhalation resistance for open- or closed-circuit apparatus with positive or 

negative pressure shall comply with the requirements as specified in Table 2 of 

this Part. 

(b) Exhalation resistance. 

(1) For open-circuit apparatus, resistance to exhalation airflow shall be mea­

sured in the facepiece or mouthpiece with air flowing at a continuous rate of 85 

liters per minute. 

(2) For closed-circuit apparatus, resistance to exhalation airflow shall be mea­

sured in the facepiece or mouthpiece with a breathing machine at a work rate of 

100 watts. 

2Silverman, L., G. Lee, T. Plotkin, L. Amory, and A. R. Yancy: Fundamental 

Factors in Design of Protective Equipment, OSRD Report No. 5732 (April 1, 

1945). The breathing machine cam dimensions are available from NIOSH upon 

request. 
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(3) Exhalation resistance for open- or closed-circuit apparatus with positive or 

negative pressure shall comply with the requirement as specified in Table 2 of 

this Part. 

Table 2-Maximum allowable breathing resistance 

in millimeters of water-column height 

(42 CFR 84.251) 

Apparatus Inhalation Exhalation 

Open-circuit 

Negative pressure 

Positive pressure ( above static) 

Positive pressure (including 

static pressure) 

Static pressure (no flow) 

Closed-circuit 

Negative pressure 

Positive pressure 

32 

~ 0 

~ 0 

NA 

100 - MERa 

~ 0 

25 

51 

89b 

38 

aMER-Measured exhalation resistance in millimeters of water-column height. 

blncluding the pressure required to fully open the relief valve, if applicable. 

276 



§ 84.252 Gas-flow test. 

(a) Open-circuit apparatus. 

(1) A static-flow test shall be performed on all open-circuit apparatus. 

(2) The flow from the apparatus shall be greater than 300 liters per minute 

when the pressure in the facepiece of negative-pressure apparatus is lowered by 

51 millimeters (2 inches) of water-column height when full-container pressure is 

applied. 

(3) Where positive-pressure apparatus are tested, the flow shall be measured 

at zero gauge pressure in the facepiece and shall be greater than 300 liters per 

minute. 

( 4) Where apparatus with compressed breathing-gas containers are tested, the 

flow test shall also be made with 25 percent of full-container pressure. 

(b) Closed-circuit apparatus. Oxygen concentrations measured in the facepiece 

during machine or human-subjects testing shall be maintained above 19.5 per­

cent. This may be accomplished by various methods. Where a strictly mechani­

cal flow method is used, the following requirements shall be achieved: 

(1) For constant-flow devices, the flow rate shall be, at least three liters per 

minute for the entire rated service time of the apparatus. 

(2) All negative-pressure devices shall provide at least 60 liters of breathing 

gas per minute when the regulator ( admission valve) is in the fully open position 

at 4 inches of water-column height. 
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(3) All positive-pressure devices shall provide at least 30 liters of breathing 

gas per minute when the regulator (admission valve) is in the fully open position 

and shall maintain equal to or greater than ambient pressure. 

( 4) When constant flow is used in conjunction with negative-pressure flow, the 

constant flow shall be greater than 1.5 liters per minute for the entire rated ser­

vice time. When constant flow is used in conjunction with positive-pressure 

apparatus, the constant flow shall be greater than 1 liter per minute for the 

entire rated service time. 

§ 84.253 By-pass gas-flow test. 

(a) Open-circuit apparatus. 

(1) The by-pass gas-flow test shall be performed on open-circuit apparatus 

equipped with a by-pass valve as prescribed in § 84.245 of this Part. 

(2) The apparatus breathing-gas container shall be fully pressurized to the 

service pressure, the facepiece of the apparatus shall be attached to an anthro­

pometric head form, and the by-pass valve shall be fully opened. 

(3) The breathing-gas container valve shall be fully opened and the airflow 

shall be measured at 345 kPa (500 psi) gauge decreasing increments until 

25 percent of the service pressure remains. 

(4) Except as prescribed in subparagraph (5) of this paragraph, at any pres­

sure, an adjustable by-pass valve shall provide a minimum flow rate of 130 liters 

per minute in the fully-open position. 
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(5) Any by-pass valve on a self-contained breathing ~pparatus for escape only 

shall provide a minimum flow rate of 85 liters per mitjute. 

(6) Any constant-flow by-pass valve shall provide a µrinimum flow rate of 85 

liters per minute and a maximum flow rate of 130 liters per minute. 

(b) Closed-circuit apparatus. 
. . 

(1) The by-pass gas-flow test shall be performed on closed-circuit apparatus 

equipped with a by-pass valve as prescribed in § 84.245 of this Part. 

(2) The apparatus breathing-gas container shall be fully pressurized to the 

service pressure, the facepiece of the apparatus shall be attached to an anthro­

pometric head form, the by-pass valve shall be fully opened, and the pressure­

relief valve shall be overridden as prescribed by the manufacturer. 

(3) The breathing-gas container valve shall be fully opened and the oxygen 

flow rate shall be measured at 345 kPa (500 psi) gauge decreasing increments 

until 25 percent of the service pressure remains. 

( 4) At any pressure, the by-pass valve shall provide a minimum flow rate of 

30 liters per minute. 

§ 84.254 Service-time test; open-circuit apparatus. 

(a) Service time shall be measured with a breathing machine operated as 

described in § 84.251 of this Part. 

(b) The open-circuit apparatus shall be classified according to the length of 

time it supplies air or oxygen to the breathing machine. 
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( c) The service time obtained on this test shall be used to classify the open­

circuit apparatus in accordance with the provisions of Subpart P. 

§ 84.255 Service-time test; closed-circuit apparatus. 

(a) The closed-circuit apparatus shall be classified according to the length of 

time it supplies adequate breathing gas to the wearer during use test No. 4 de­

scribed in Table 7 of this Part. 

(b) The service time obtained on use test No. 4 shall be used to classify the 

closed-circuit apparatus in accordance with the provisions of Subpart P. 

§ 84.256 Test for carbon dioxide in inspired gas; open-and closed-circuit appara­

tus; maximum allowable limits. 

(a) The concentration of carbon dioxide in inspired gas in open-circuit appa­

ratus shall be measured at the mouth while the apparatus mounted on a dummy 

head is operated by a breathing machine.3 

(1) The breathing rate shall be 14.5 respirations pe,r minute with a minute­

volume of 10.5 liters. 

(2) A sedentary breathing machine cam shall be used. 

3Kloos, E.J. and J. Lamonica: A Machine-Test Method for Measuring Carbon 

Dioxide in the Inspired Air of . Self-Contained Breathing Apparatus, Bureau of 

Mines Report of Investigation 6865 (1966). 
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(3) The apparatus shall be tested at a temperature of 27 ± 2 degrees Celsius. 

( 4) A concentration of 5 percent carbon dioxide in air shall be exhaled into 

the facepiece. 

(b) The concentration of carbon dioxide in inspired gas in closed-circuit appa­

ratus shall be measured at the mouth while the parts of the apparatus contribut­

ing to dead-air space are mounted on a dummy head and operated by the brea­

thing machine as described in paragraphs (a)(l) through (4) of this section. 

(c) During the testing required by paragraphs (a) and (b) of this section, the 

concentration of carbon dioxide in inspired gas at the mouth shall be continu­

ously recorded, and the maximum average concentration during the inhalation 

portion of the breathing cycle shall not exceed the limits given in Table 3 of 

this Part. 
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Table 3-Maximum allowable average concentration of carbon dioxide 

( 42 CFR 84.256( c)) 

Maximum allowable average concentration of 

carbon dioxide in inspired air, percent by 

Where the service time is 

Not more than 30 minutes 

1 hour 

2 hours 

3 hours 

4 hours 

volume 

2.5 

2.0 

1.5 

1.0 

1.0 

( d) In addition to the test requirements for closed-circuit apparatus set forth 

in paragraph (b) of this section, gas samples shall be taken during the course of 

the use tests described in Tables 4, 5, 6, and 7 of this Part. These gas samples 

shall be taken from the closed-circuit apparatus at a point . downstream of the 

carbon dioxide sorbent, and they shall not contain more than 0.5 percent carbon 

dioxide at any time, except on apparatus for escape only, using · a mouthpiece 

only, the sample shall not contain more than 1.5 percent carbon dioxide at any 

time. 
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§ 84.257 Tests during low-temperature operation. 

(a) The manufacturer shall specify the minimum temperature for safe opera­

tion and test subjects shall perform the tests described in paragraphs ( c) and ( d) 

of this section, wearing the apparatus according to applicant's directions. At the 

specified temperature, the apparatus shall meet all the requirements described in 

paragraph ( e) of this section. 

(b) The apparatus shall be cold soaked at the applicant's specified minimum 

temperature for 16 hours. 

(c) The apparatus shall be worn in the low-temperature chamber for 30 min­

utes, or for the service time of the apparatus, whichever is less. 

( d) During the test period, alternate 1-minute periods of exercise and rest 

shall be required with the exercise periods consisting of stepping onto and off a 

box of 21.5 cm (8.5 inches) high at a rate of 30 cycles per minute. During each 

rest period, samples shall be taken from all closed-circuit self-contained breath­

ing apparatus, to determine carbon dioxide and oxygen levels. Such levels shall 

meet the requirements in § 84.256( d) and definitions in § 84.200 of this Part. 

( e) Requirements. 

(1) The apparatus shall function satisfactorily at the specified minimum tem­

perature on duplicate tests. 

(2) The wearer shall have sufficient unobscured vision to perform the work. 
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(3) The wearer shall not experience undue discomfort because of airflow re­

striction or other physical or chemical changes in the operation of the apparatus. 

(4) For evaluating the escape apparatus portion of air-line respirators, the 

air-line shall be briefly connected to determine proper functioning, then discon­

nected. 

(f) Auxiliary low-temperature parts that are commercially available to the user 

and recommended by the manufacturer may be used on the apparatus to meet 

the requirements described in paragraph ( e) of this section. 

§ 84.258 Vibration tests. 

Vibration, and machine tests shall be conducted on four apparatus. The leak 

test recommended by the applicant shall be performed for apparatus sealed 

against moisture following the vibration, and machine tests. Following these 

tests, one apparatus shall be disassembled and inspected prior to testing the 

three remaining apparatus on human subjects according to the use tests 

described in §§ 84.259 through 84.262 of this Part. 

(a) A vibration test shall be conducted in accordance with the Military Stan­

dard MIL-STD 810D test 1-3.2.1 Category 1-Basic transportation. 

(1) The test levels shall be derived from the common carrier spectra described 

in figures 514.3-1 through 514.3-3 of Military Standard MIL-STD 810D test 

1-3.2.1. 
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(2) The common earner spectra given m figures 514.3-2 through 514.3-3 

have a test duration of 60 minutes per 1,000 miles. To simulate total miles of 

expected transportation of 24,000 miles, the duration of the test shall be 8 hours 

on each axis. 

(3) The test setup shall consist of mounting each apparatus in its transport 

configuration on the vibration fixture/table using restraints and tie downs typical 

of those used during actual transport. Testing excitation shall be applied to 

each three dimensional axis from an original reference position as specified by 

the applicant. The equipment shall not be operated during this test. The appa­

ratus shall be independently monitored for vibration during the test to ensure 

the test equipment was functioning properly. 

(b) Following the vibration testing, the apparatus shall be machine tested at 

40 liters per minute and shall meet the resistance requirements listed in § 84.251 

of this Part. The low air-supply warning device shall function within 10 percent 

of the required range specified in this Part. 

(c) For apparatus sealed against moisture, the leak test recommended by the 

applicant shall be performed following the vibration and machine tests. 

(d) After completion of the tests described in paragraphs (a) through (c) of 

this section, one of the four apparatus shall be disassembled and inspected for 

significant damage that is likely to cause the apparatus to fail to provide the 

required protection to the user. If no serious damage is noted upon disassem­

bly, the remaining three apparatus shall be accepted for testing on human sub-
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jects according to the use tests described m §§ 84.259 through 84.262 of this 

Part. 

§ 84.259 Use tests; purpose and requirements; general. 

(a) The use tests described in Tables 4, 5, 6, and 7 of this Part are designed 

to represent typical workload performed by a person wearing the apparatus. 

(b) The apparatus tested shall be worn by personnel trained in the use of 

self-contained breathing apparatus. 

( c) Breathing resistance shall be measured within the facepiece or mouth­

piece. The wearer's pulse and respiration rate shall be recorded during each 2-

minute sample period prescribed in use tests 1, 2, 3, and 4. 

( d) Use tests 1, 2, 3, 4, and 5 shall be conducted on each respirator. Each 

respirator shall be worn by a different subject. 

§ 84.260 Use tests 1, 2, 3, 4, and 5; purpose. 

(a) Use-oosts 1, 2, 3, and 4: Purpose. Use tests 1, 2, 3, and 4, set forth in 

Tables 4, 5, 6, and 7 of this Part, respectively, prescribe the duration and 

sequence of specific activities. These tests shall be conducted to: 

(1) Familiarize the wearer with the apparatus during use; 

(2) Provide for a gradual increase in activity; 
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(3) Evaluate the apparatus under different types of work and physical orien­

tation; and 

( 4) Provide information on the operating and breathing characteristics of the 

apparatus during actual use. 

Table 4-Duration and sequence of specific activities for test 1, in minutes 

(42 CFR 84.260, et seq.) 

Service Time in Minutes8 

Activity 3 5 10 15 30 45 60 

Sampling and readings 2 2 2 2 

Walks at 4.8 km (3 miles) per hour 3 5 3 4 8 12 18 

Sampling and readings 2 2 2 2 2 

Walks at 4.8 km (3 miles) per hour 3 5 8 12 18 

Sampling and readings 2 2 2 2 2 

Walks at 4.8 km (3 miles) per hour 6 13 16 

Sampling and readings 2 2 2 

8For 2-, 3-, or 4-hour apparatus, repeat 1-hour test 2, 3 or 4 times, respec­

tively. 
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Table 5 - Duration and Sequence of Specific Activities for Test 2, in Minutes 

(42 CFR 84,260, et seq.) 

Service Time 
Activit! 3 minutes 5 minutes 10 minutes 15 minutes 30 minutes 45 minutes 60 minutes 2,_1t and 4 hours 

Sampliing end readings , , , , , •• , .. t • I t t t t t t t 2 2 2 2 2 
Walkss at 4.8 km, (3 miles) per hour. . . ' '. .. 1 1 3 4 6 10 
Carrites 23 kg, (50 pound) mass over • , , , , , , , , , , , , , , , 1 time in 1 time in 2 times 1n 3 times in 4 times in 5 times in 

oveHcaat 2 minutes 2 minutes 4 minutes 6 minutes 8 minutea 10 minutes 
Walks3 at 4.8 ka, (3 miles) per hour, , , , , , , t I t It I 1 3 3 3 5 
Climbbs vertical treadmill b {or equivalent) • l 1 1 1 1 1 1 1 
Walksg at 4,8 km, (3 111les) per hour , , , , , , • , , , , 1 1 2 3 5 
Climbms vertical treadmill (or equivalent) • , , ... 1 1 1 l 
Sampliing aod readings , , , , , • , , , , , , , • , , , , , , , , ... 2 2 2 2 
Walku at 4 ,8 k•, (3 Illes) per hour , , , , , , , • • • , , , 2 2 3 5 11 
Climbms vertical treadmill (or equivalent) • ... 1 1 l 1 1 
Carriies 23 kg, (50 pound) mass over, , , , , • 1 time in 3 times in 4 times in 5 ti1Des in 5 times in 
overrcast 2 minutes 6 minutes 8 linutes 10 minutes 10 minutes 

Sa.mplling and readings , , , , , , , , , , ..... . .. 2 2 2 2 
Walkes at 4,8 km, (3 siles) per hour •• , . . . . . ........ 1 3 3 3 
Climb~s vertical treadmill {or equivalent) I t t I t t t t I I I I 1 1 1 1 Theo repeat above 

activities once 
Walks s at 4.8 kl, (3 miles) per hour ••••• , • , , , , , , , 2 2 3 
Climbms vertical treadsiil (or equivalent) ... t t I I I I I I I I I I I I 1 1 
Carriies 20 kg, (45 pound) mass and .... 1 2 

walllks at 4,8 lun. (3 miles) per hour • 
Walkss at 4.8 ka, (3 miles) per hour. .. 1 2 1 4 
S1111pl1ing and readings , ••• , , , , •• .... I I I I I I I I I t 2 2 2 2 

8!otaal test time for Test 2 for 2-hour, 3-hour, and 4-hour apparatus is 2 hours. 

brreaadm111 shall be inclined 15° frOII vertical and operated at a speed of 1 foot per second, 
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Table 6 - Duration and Sequence of Specific Activities for Teat 31 in Minutes 

(42 CFR 84,260, et seq,) 

Service Time 
ActlvitI 3 1inutes 5 minutes 10 linutes 15 minutes 30 llinutes 4511nutes 60 minutes 2, 3, and 4 bours 

Sampling and readings , , , , , , , , , , , • • • • , , • , , , , • , , , • , , , 
Walks at 4,8 k11, (3 miles) per hour , , , , , , , , , • , •• , • , 1 
Runs at 9,7 km, (6 miles) per hour , , , • , 1 1 1 
Pulls 20 kg. (45 pounds) mass to 5 feet, , • , , , , • 15 times in 

l 11inute 
Lies on aide • , , , • , , , , , • • , , • • 1/2 1 1 
Lies on back , , , , , , , , , , , • , • 1/2 1 1 
Cravls on hands and knees , , • • • • , • • • 1 1 1 
Sampling and readings • , , , , • , • , • , , , , • • • , • , , , • 2 

2 
1 
1 

30 times in 
2 11lnutes 

2 
2 
2 

Runs at 9, 7 h, (6 miles) per hour , , , , • , , , , , , , , , , • , , , • • 1 
'iJalke at 4.8 kit, (3 11les) per hour •• , •• , , , , , , , , , , , , , , • , , , • , , •• , 
Pulls 20 kg, (45 pounds) 11ass to 5 feet , , • • , , , , , , , , , , 30 times in 

2 1inutes 
Sampling and readings , , , , , , , , , , , , , • • • • • , , • , • • • , , , , , 2 
Walks at 4.8 m. (3 1Ues) per hour • , • , • , , , , , •• , •• , 1 

2 
2 
1 

30 tiles in 
2 minutes 

3 
2 
2 
2 
1 
2 

60 times in 
6 minutes 

3 
Lies on side , . . , • • , , , . , , , , , • . , • • , • • , . , , . • . . . , , . , . . , , , , . . , , , 
Lies on back , , . , , • , . • . , , , , , , , • , , , , , , , , , , , , , , , , . , . . , , • , . • , , , 
Sampling and readings , , , , , , , , • • , , , • , • , , , , , • , • , , , , , , , , , , , , 2 

2 2 
2 3 
1 1 

30 times in 60 times in 
2 minutes 

4 
3 
2 
2 
1 
8 

60 times in 
6 minutes 

2 
4 
2 
2 
2 

6 minutes 
5 
3 
2 
2 
1 

10 
60 times in 
6 1inutee 

2 
10 
4 
1 
2 

8For 2-hour, 3-hour, and 4-hour apparatus, perform teat No, 3 for 1-hour apparatus, then Teat No. 1 for 1-hour apparatus (total test time ls 
2 houre). 

(a) 
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Table 7 - Duration and Sequence of Specific Activitiea for Teat 4, tn Hinute, 

(42 CF! 84,260, et 1eq,) 

SerTice Tille 
Acthlt! 3 alnutea S 11inute1 10 ainutee 15 ainutea 30 11inute1 45 ainutea 60 ainute, -- 2 hours J hour• 4 houra 

Saaplling and readings , • , , , , , , , , , , 
Walka I at 4.8 km, (3 allee) per hour , , , •• , , , • 
Cllmbas vertical treadmill' (or equivalent) 1 
Walka I at 4.8 k11, (3 11ile1) per hour , , , 
Pulls 1 20 kg, (45 pound) mase to 5 feet 

Walka, at 4.8 km, (3 • i lea} per hour, • 
Carritea 23 kg, (SO pound) 111a11 over 

oveercaat 
Samplling aad reading, , , , , , , , 
Walka, at 4.8 k•, (3 ai lea) per hour, • 
Runa rat 9,7 km, (6 ailea) per hour 
Carri(ee 23 kg, (50 pound) aa11 over, , 

oveercaat 
Pullis 20 kg , aaa• to 5 feet , , • , , , 

Saaplllngs and readings , , • , , • , , 

5 tiae1 in 
1 alnute 

Walkes at 4,8 ka, CJ ailee) per hour, , 1 
Pull,, 20 kg, (4S pound)•••• to 5 feet 

Carrldea 20 kg, (45 pound) aaa1 and , , , 
val[ka at 4.8 k•, (J •ilea) per hour 

Saaplling and readings, , , , , , , , , 

2 2 2 2 . . . . .. 1 2 2 2 
1 1 1 1 l 1 
l l 1 2 2 2 

30 times in 30 times in JO times in 60 times in 60 times in 60 times in 
2 •inutea ..... 

1 

2 minutes 
l 

2 

1 
l tiH in 
1 minute 

1 

2 ainutea 5 minutes 5 minutes 5 minutes 
1 1 2 3 

1 time in l time in 2 times in 4 tiaea in 
l minute 1 alnute 3 alnutee 8 •inutes 

2 Z Z 
1 J 3 4 
l 1 l 1 

1 time in 2 times in 4 times in 6 times in 
111nute 3 alnutea 6 aioutea 9 ainutea 

15 tl11e1 in 60 times in 30 tl1ea lo 36 times in 
1 ainute 5 aluutee 2 minutes 3 ainutes 

2 2 2 2 
2 6 

60 tillee in 60 timea in 
5 aiuutee 

3 
5 llioutea 

J 

z 

1Trea~d11ill shall be inclined 15° froa vertical and operated at a 1peed of 30 cm. (1 foot) per second. 

(b) (c) 

bp,rffor,a Test No. 1 for 30-minute apparata1; then perfor11 teat No, 4 for 1-hour apparatus; then perfor• Test No, 1 for JO-minute apparatus. 

CPerf-fo111 Teat No, l for l-h011r apparatus; then perfo111 teat No. 4 for 1-hour apparatus; then perfor• Teet Ho, l for 1-hout apparatu1. 

dperf·fora Test Ko, 1 for 1-hour app1ratu1; then perfora Test No, 4 for 1-hour apparatus; then perfor• Teat Ko. l for 1-hour apparatua twice 
(ii.e,, two 1-hour tests). 

(d) 



(b) Use test 5: Purpose and description. 

(1) Use test 5 shall be conducted with respect to liquefied breathing-gas appa­

ratus only. 

(2) This test shall be conducted to evaluate operation of the apparatus in 

other than vertical positions. 

(3) The wearer shall lie face downward for one-fourth the service life of the 

apparatus with a full charge of liquefied breathing gas, and then lie face down­

ward for a one-quarter full charge of liquefied breathing gas. 

(4) The test described in subparagraph (3) shall be repeated with the wearer 

lying on each side and on his back. 

(5) The oxygen content of the gas supplied to the wearer by the apparatus 

shall be continuously measured. 

§ 84.261 Use-transfer test. 

(a) Test subjects shall perform the use-transfer test five times each, using not 

less than two combination respirators. 

(b) Each test subject trained in accordance with th~ applicant's user instruc­

tions shall don the complete combination respirator and shall operate the combi­

nation respirator in the supplied-air mode from the external air supply. 

(c) The external air supply shall be turned off by an observer, without warn­

ing to the test subject, and the test subject shall operate the combination respi-
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rator until reduction or loss of external air supply alerts the test subject that the 

external air supply has been terminated. 

( d) When the test subject becomes aware that the external air supply is termi­

nated, the test subject shall so advise the observer and the observer shall start a 

timer. 

( e) The test subject shall then proceed to transfer to the self-contained air 

supply, using whatever procedure is specified by the manufacturer, and shall dis­

connect the respirator from the external air supply. 

(t) Transfer shall be effected when air is supplied to the combination respira­

tor from the self-contained air supply and the respirator is disconnected from the 

external air supply. The observer shall stop the timer when transfer is effected. 

(g) Transfer shall be effected in not more than 15 seconds. 

§ 84262 Use tests; requirements. 

(a) The apparatus shall satisfy the respiratory requirements of the wearer for 

the classified service time. 

(b) Fogging of the eyepiece shall not obscure the wearer's vision, and the 

wearer shall not experience undue discomfort because of fit or other characteris­

tics of the apparatus. 

(c) When the ambient temperature during testing is 24 ± 6 degrees Celsius, 

292 



the maximum temperature of inspired air recorded d:Uring use tests shall not 

exceed the requirements given in Table 8 of this Part, after correction for devia­

tion from 24 degrees Celsius: 
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Table 8-Maximum allowed inspiration temperature 

(42 CFR 84.262(c)) 

Where service life 

of apparatus is: 

1/4 hour or less 

1/2 hour to 3/4 hour 

1 to 2 hours 

3 hours 

4 hours 

Where percent relative 

humidity of inspired 

air 1s: 

0-100 

0-50 

50-100 

0-50 

50-100 

0-50 

50-100 

0-50 

50-100 

Maximum allowed 

temperature of 

inspired air shall 

not exceed: 

degrees F degrees C 

135 57 

125 52 

110a 43a 

115 46 

105a 41a 

110 43 

100a 38a 

105 41 

95a 35a 

aWhere percent relative humidity is 50-100 and apparatus is designed for escape 

only, these maximum allowed temperatures will be increased by five Celsius 

degrees. 
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§ 84.263 Flammability test for firefighter and mine-rescue SCBA 

(a) For self-contained breathing apparatus designated by the manufacturer as 

designed for and intended for use by firefighters or mine-rescue teams, full face­

pieces shall be tested for flammability for a short period with a test apparatus as 

shown on Figures 4 through 6 of this Part. This test rig consists mainly of a 

propane storage tank with control device and fine-pressure gauge, flash-back 

arresters, 6 propane burners being adjustable in height as shown in Figures 5 

and 6 of this Part, and a metal dummy head that pivots vertically and horizon­

tally as shown in Figure 5 of this Part. 

(b) The test rig shall be adjusted as follows: The distance between facepiece 

and burner tips shall be 250 millimeters (Figure 5 of this Part). The pressure 

reducer shall be adjusted to a flow of 60 liters per minute using air at 1.25 kPa 

(18.1 pounds per square inch) gauge. 

( c) On the propane burners, the control device for the propane gas supply 

shall be fully opened, while the control device for the air shall be adjusted to 

the optimum. The temperature of the flame at the facepiece shall be 950 ± 50 

degrees Celsius. 
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Figure 4-Test system schematic for flammability 
formance test of a fullface mask [42 CFR 84.263]. 
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Figure 6-Plan view, propane burners for flammability 
performance test of a fullface mask, dimensions 1n 
millimeters [42 CFR 84.263]. 

298 



( d) For the test, the facepiece shall be put on the dummy head. After it has 

undergone the test for tightness, the facepiece shall be exposed to the flames for 

a period of 5 seconds. When components like valve(s), speech diaphragm(s) etc. 

are arranged on other parts of the face blank, the· test is repeated with other 

samples in the appropriate position. 

(e) For comparing the tightness of the full mask before and after the flamma­

bility test the same dummy head shall be used and a pressure of -10 mbar 

( -0.145 pounds per square inch) gauge shall be created in the cavity of the 

mask. All valves and facepiece-sealing surfaces shall be visually inspected. 

(f) The facepiece passes the test if no portion of the mask continues to bum 

with its own flame after the 5-second exposure period ends, and if the rise in 

pressure from -10 mbar gauge initial pressure within the cavity of the mask 

does not exceed 1 mbar gauge per 60 seconds, and all valves are operating prop­

erly and all facepiece sealing surfaces appear intact. 

§ 84.264 Regulator-overpressurization test 

(a) Regulators for all open-circuit self-contained breathing apparatus shall be 

preconditioned to simulate intentional overpressurization by the user. The regu­

lator shall be subjected to a 1- to 2-second simulated attempt to block the regu­

lator flow with the regulator by-pass valve set at maximum flow. Such simula­

tion shall be either manual or mechanical as appropriate to the respirator being 

evaluated. Each regulator shall be subjected to a sequence of 20 simulated 
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blocking attempts. Following the simulation blocking cycles, the regulator dia­

phragm shall be inspected and shall be found free of damage. 

(b) Negative-pressure, open-circuit, self-contained breathing apparatus regula­

tors shall be tested and evaluated as set forth in paragraph (a) prior to evaluat­

ing the respirator in the face-fit test of Subpart R 

Subpart T-Air-line Respirators 

§ 84270 Air-line respirators; description. 

Air-line respirators are atmosphere-supplying respirators that use a stationary 

source of compressed air delivered through a hose. Air-line respirators are 

available as negative-pressure, positive-pressure, and continuous-flow configura­

tions. 

§ 84271 Air-line respirators; performance requirements; general. 

Air-line ~pirators and the individual components of each such device shall, 

as appropriate, meet the requirements for performance and protection specified 

in the tests described in §§ 84.272 through 84.279 of this Part. 
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§ 84272 Air-line respirator; demand and pressure-demand. 

(a) The manufacturer shall specify the range of air pressure at the point of 

attachment of the air-supply system, and the range of hose length for the respi­

rator. 

(b) The specified air pressure at the point of attachment of the hose to the 

air-supply system shall not exceed 86.2 kPa (125 pounds per square inch) gauge. 

(c) The pressure at the inlet of the hose connection shall not exceed 86.2 kPa 

gauge. 

§ 84.273 Air-line respirator; continuous-flow. 

(a) The manufacturer shall specify the range of air pressure at the point of 

attachment of the air-supply system, and the range of hose length for the respi­

rator. 

(b) The specified air pressure at the point of attachment of the hose to the 

air-supply system shall not exceed 86.2 kPa (125 pounds per square inch) gauge. 

( c) The pressure at the inlet of the hose connection shall not exceed 86.2 kPa 

gauge. 

(d) Where the pressure at any point in the supply system exceeds 86.2 kPa 

gauge, the compressor or air-delivery system shall be equipped with a pressure­

release mechanism that will prevent t_he pressure at the hose connection from 

exceeding 86.2 kPa gauge under any conditions. 
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§ 84274 Air-supply-line tests. 

Afr-supply lines employed on air-line respirators shall meet the following 

minimum test requirements. 

(a) Length of hose. Hoses may be supplied in single or multiple lengths not 

to exceed 91.2 meters (300 feet). 

(b) Airflow. 

(1) Continuous-flow respirators shall permit a continuous flow of not less 

than 115 liters per minute to tight fitting facepieces and a continuous flow not 

less than 170 liters per minute to loose-fitting facepieces through the maximum 

length of hose for which certification is granted and at the minimum specified 

air-supply pressure. The maximum continuous flow shall not exceed 425 liters 

(15 cubic feet) per minute at the maximum specified air-supply pressure with the 

minimum length of hose specified by the applicant. 

(2) Negative-pressure and positive-pressure demand valves for air-line respi­

rators shall be capable of delivering respirable air at a rate of not less than 115 

liters per minute to the facepiece and at an inhalation resistance not exceeding 

51 millimeters (2 inches) of water-column height, as measured in the facepiece, 

with any combination of air-supply pressure and length of hose within the appli­

cant's specified range of pressure and hose length. The air-flow rate and resis­

tance to inhalation shall be measured while the negative or positive-pressure 
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demand valve is actuated 24 times per minute by a breathing machine at a work 

rate of 100 watts. 

(c) Air-control valve. If an air-control valve is provided for a continuous­

flow respirator, it shall be so designed that it will remain at a specific adjust­

ment, that will not be affected by the ordinary movement of the wearer. The 

valve must be so constructed that the air supply, with the maximum length of 

hose and at the minimum specified air-supply pressure, will not be less than 115 

liters of air per minute to tight-fitting facepieces and 170 liters of air per minute 

to loose-fitting facepieces for any adjustment of the valve. If a negative- or 

positive-pressure regulator replaces the air-control valve, it shall be connected to 

the air supply at the maximum air pressure specified by the applicant by means 

of the minimum length of air-supply hose specified by the applicant. The outlet 

of the negative- or positive-pressure regulator shall be connected to a breathing 

machine operating at a work rate of 100 watts so that the negative- or positive­

pressure regulator is actuated approximately 24 times per minute for a total of 

100,000 inhalations. To expedite this test, the rate of actuation may be 

increased if mutually agreeable to the applicant and to NIOSH. During this 

test, the valve shall function without failure and without excessive wear of the 

moving parts. The negative- or positive-pressure regulator shall not be damaged 

in any way when subjected at the outlet to a pressure or suction of 25 cm (10 

inches) of water-column height for 2 minutes. 

(d) Non-kinkability. A 7.6 meter (25 feet) section of the hose shall be placed 

on a horizontal-plane surface and shaped into a one-loop coil with one end of 
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the hose connected to an airflow meter and the other end of the hose supplied 

with air at the minimum specified supply pressure. The connection shall be in 

the plane of the loop. The other end of the hose shall be pulled tangentially to 

the loop and in the plane of the loop until the hose straightens. To meet the 

requirements of this test the loop shall maintain a uniform near-circular shape 

and ultimately unfold as a spiral, without any localized deformation that 

decreases the flow of air to less than 90 percent of the flow when the hose is 

tested while remaining in a straight line. 

(e) Strength of hose and couplings. Hose and couplings shall not exhibit any 

separation or failure when tested with a tension of 445 N (100 pounds) for 

5 minutes and when subjected, with blocked outlet, to an internal air pressure of 

two times the maximum respiratory-supply pressure that is specified by the appli­

cant or at 17.2 k.Pa (25 psi) gauge, whichever is higher. 

(f) Tightness. Leakage of air exceeding 50 cm3 per minute at each coupling 

shall not be permitted when the hose and couplings are joined, immersed in 

water, and the respirator is under an air pressure of 17.2 kPa gauge applied to 

the inlet end of the air-supply hose, or under an air pressure of twice the maxi­

mum respirator-supply pressure that is specified by the manufacturer, whichever 

is higher. 

(g) Detachable coupling. A hand-operated detachable coupling by which the 

wearer can readily attach or detach the connecting hose shall be provided at a 

convenient location. This coupling shall be durable, remain connected under all 
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conditions of normal respirator use, and meet the prescribed tests for strength 

and tightness of hose and couplings. 

§ 84215 Harness test. 

(a) Belts, rings, and attachments for life lines shall withstand a tension of 

2668 N (600 pounds) for 30 minutes without failure. 

(b) The arrangement and suitability of all harness accessories and fittings 

shall be considered. 

( c) The harness shall be easily adjustable to various sizes. 

( d) The hose shall be attached to the harness in a manner that will withstand 

a tension of 445 N for 30 minutes without separating or showing signs of failure. 

( e) The design of the harness and attachment of the line shall permit drag­

ging the maxim.um length of hose considered for certification over a concrete 

floor without disarranging the harness or exerting tension on the facepiece. 

(f) The harness employed on air-line respirators shall not be uncomfortable, 

disturbing, or interfere with the movements of the wearer. The harness shall pre­

vent tension being exerted upon the respiratory-inlet covering equivalent to drag-
' 

ging the maxim.um length of hose over a concrete floor. 

(g) Where air-line respirators have a rigid or partly rigid head covering, a 

suitable harness shall be required to assist in holding this covering in place. 
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§ 84276 Breathing-tube tesl 

(a) The breathing tubes employed on air-line respirators shall permit free 

head movement, ensure against closing off by kinking or by chin or arm pres­

sure, and shall not create a tension that will loosen the facepiece or restrict the 

wearer. 

(b) Air-line respirators of the continuous-flow class shall employ one or two 

flexible breathing tubes of the non-kinking type that extend from the facepiece 

to a connecting hose coupling attached to the belt or harness; however, an ex­

tension of the connecting hose may be employed in lieu of the breathing tubes 

required. 

( c) Air-line respirators of the positive- and negative-pressure classes shall em­

ploy a flexible, non-kinking-type breathing tube that extends from the facepiece 

to the positive- or negative-pressure regulator, except where the regulator is 

attached directly to the facepiece. 

§ 84277 Airflow-resistance test; air-line respirator, continuous-flow class. 

The resistance to air flowing from the respirator shall not exceed 25 millime­

ters (1 inch) of water-column height when the airflow into the facepiece is 115 

liters per minute. 
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§ 84.278 Airflow-resistance test; air-line respirator, negative-pressure class. 

(a) Inhalation resistance shall not exceed 51 millim~ters (2 inches) of water­

column height at an airflow of 115 liters per minute. 

(b) The exhalation resistance to an airflow of 85 liters per minute shall not 

exceed 25 millimeters of water-column height. 

§ 84279 Airflow-resistance test; air-line respirator, positive-pressure class. 

(a) The static pressure in the facepiece shall not exceed 38 millimeters (1.5 

inches) of water-column height. 

(b) The pressure in the facepiece shall not fall below atmospheric at an inha­

lation airflow of 115 liters per minute. 

(c) The exhalation resistance to an airflow of 85 liters per minute shall not 

exceed the static pressure in the facepiece by more than 51 millimeters of water­

column height. 
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Subpart U-Air-purifying Respirators; General Requirements 

§ 842.80 Air-purifying respirators; description. 

Air-purifying respirators have air-purifying elements such as cartridges, canis­

ters, or filters, that protect wearers by removing contaminants from the ambient 

air. 

§ 842.81 Cartridges, canisters and filters in parallel; resistance requirements. 

Where two or more cartridges, canisters or filters are used in parallel, their 

resistance to airflow shall be essentially equal. 

§ 84.282 Filters used with canisters and cartridges; location; replacement 

(a) Particulate filters used in conjunction with a gas and vapor canister or 

cartridge shall be located on the inlet side of the canister or cartridge. 

(b) Filters shall be incorporated into or finnly attach~d to the canister or car­

tridge, and each filter assembly shall, where applicable, be designed to permit its 

easy removal from and replacement on the canister or cartridge. If the manu­

facturer finds it necessary, an additional gas- or vapor-removing element may be 

placed at the inlet side of the filter or an additional filter element may be 

placed on the outlet side of the canister or cartridge. 
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§ 84.283 Powered air-purifying respirator flow requirements. 

Powered air-purifying respirators shall be classified as tight-fitting, powered 

air-purifying respirators or loose-fitting, powered air-purifying respirators depend­

ing on their design. The minimum airflow for each is as follows: 

(a) Tight-fitting, powered air-purifying respirators shall maintain an airflow 

rate of at least 115 liters per minute for a period of at least 4 hours unless 

otherwise specified. 

(b) Loose-fitting, powered air-purifying respirators shall maintain an airflow 

rate of at least 170 liters per minute for a period of at least 4 hours unless 

otherwise specified. 

(c) Powered air-purifying respirators shall be provided with an acceptable 

mechanism and appropriate instructions whereby the user can routinely and sim­

ply determine that the minimum airflow is maintained. 

Subpart V-Particulate Air-Purifying Respirators 

§ 84.290 Particulate air-purifying respirators; description. 

(a) Particulate air-purifying respirators have filters to remove solid, liquid, or 

both solid and liquid particulates from the ambient air. They are designed for 

use as respiratory protection against atmospheres with particulate contaminants 
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(e.g., dusts, fume, mists) that are non-IDLH and that c<)ntain adequate oxygen to 

support life. 

(b) Particulate air-purifying respirators are classified .as non-powered and pow­

ered, according to their design and are further classified for removal of solid, 

liquid, or combinations of solid and liquid particulates. 
. . 

(c) Non-powered particulate air-purifying respirators are classified according 

to the efficiency of the filter element(s) as tested according to the requirements 

of this Part. 

(1) Type I filters shalt· have a minimum efficiency of 90 percent. 

(2) Type II filters shall have a minimum efficiency of 99 percent. 

(3) Type ill filters shall have a minimum efficiency of 99.97 percent. 

( d) Powered particulate air-purifying respirators are classified according to the 

efficiency of the filter element( s) as tested according to the requirements of this 

Part. 

(1) Type JI filters shall have a minimum efficiency of 99 percent. 

(2) Type Ill filters shall have a minimum efficiency of 99.97 percent. 

§ 84.291 Particulate air-purifying respirators; performance requirements; general. 

(a) Each particulate air-purifying respirator shall, as appropriate, meet the 

minimum construction requirements set forth in Subparts Q, R, and U, and 

§ 84.293 of this Part. 
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(b) The manufacturer, as part of the application for certification, shall specify 

the single filter-efficiency particulate classification combination(s) (i.e., ~ 90, ~ 

99, or ~ 99.97 percent efficiency against solid, liquid, or both solid and liquid 

particulates) for which certification is being sought. 

(c) Filters shall be marked or coded as follows: 

(1) Type I shall be marked on all Type I filters. 

(2) Type II shall be marked on all Type II filters. 

(3) Type ID shall be marked Type III and shall be color coded magenta. 

( d) Filters shall be marked as to whether they are certified for solid, liquid, 

or both solid and liquid particulates. 

§ 84292 Airflow-resistance tests. 

(a) Resistance to airflow shall be measured in the facepiece, mouthpiece, 

hood, or helmet of a particulate respirator (complete respirator) mounted on a 

test fixture with air flowing at a continuous rate of 85 liters per minute, before 

each test conducted in accordance with § 84.293 of this Part. 

(b) The ~istances for particulate respirators, in millimeters water-column 

height, shall not exceed 30 millimeters upon initial inhalation and 20 millimeters 

upon initial exhalation. 
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§ 84293 Particulate instantaneous-penetration filter test 

(a) Filters of particulate respirators shall be tested for instantaneous penetra­

tion efficiency against: 

(1) a solid particulate as per this section if solid particulate certification only 

is requested by the applicant. 

(2) An oil liquid particulate as per this section if liquid particulate certifica­

tion only is requested by the applicant. 

(3) Both oil and a solid particulate as per this section if both solid and liquid 

particulate certification is requested by the applicant. 

(b) Air-purifying elements of the respirators including the element's holders 

and gaskets; when separable, shall be tested for instantaneous filter efficiency as 

mounted on a test fixture that incorporates the connector in the manner as used 

on the respirator. 

(c) Prior to testing, all air-purifying elements of particulate filter respirators 

shall be taken out of their packaging and placed in an environment of 85 per­

cent relative humidity at 38 ± 2.5 degrees Celsius for 24 hours. Following the 

humidity exposure, filters shall be sealed in a gas-tight container, and all tests 

shall be performed within 8 hours after conditioning. 

( d) When the elements are not separable, the exhalation valves shall be 

blocked so as to ensure that leakage, if present, is not included in the efficiency 

evaluation. 
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(e) For air-purifying respirators with a single filter, filters shall be tested at a 

continuous airflow rate of 85 liters per minute. Where filters are to be used in 

pairs, the test-aerosol airflow rate shall be 42.5 liters per minute tbrough each 

filter. 

(f) Powered air-purifying particulate respirators (P APRs) shall be tested while 

operating in their normal operational mode (with fully-charged batteries if they 

possess battery packs). The airflow of a powered air-purifying respirator will be 

measured after each of the penetration tests and it must meet the requirements 

of § 84.283(a) or § 84.283(b) of this Part. The airflow shall be as follows: 

(1) airflow shall be cycled through the respirator by a breathing machine at 

the rate of 24 respirations per minute with a minute volume of 40 liters; a 

breathing machine cam with a work rate of 100 watts (622 Kp-m/min) shall be 

used. 

(2) Air inhaled through the respirator shall be sampled and analyzed for 

penetration. 

(g) Challenge aerosol. 

(1) When testing for penetration of solid particulates, each respirator filter 

unit shall be challenged with a neutralized sodium chloride solid aerosol at 25 

± 5 degrees Celsius and at a relative humidity of less than 30 percent that con­

tains no more than 200 mg/m3 until at least 200 ± 5 mg of the aerosol has 

contacted the filter unit for non-powered respirators and at least 2000 ± 50 mg 

of the aerosol has contacted the filter unit for powered air-purifying respirators. 

313 



(2) When testing for penetration of oil liquid particulates, each respirator 

filter unit shall be challenged with a neutralized·oil liquid aerosol ( oil mist must 

be liquid at room temperature and have a density between 0.91 - 0.99 gm/cm3
) 

at 25 ± 5 degrees Celsius that contains no more than 200 mg/m3 until at least 

200 ± 5 mg of the aerosol has contacted the filter unit for non-powered res­

pirators and at least 2000 ± 50 mg of the aerosol has contacted the filter unit 

for powered air-purifying respirators. 

(h) The particle size distribution of the test aerosol shall have a count medi­

an diameter of 0.10 to 0.25 micrometer and a standard geometric deviation not 

exceeding 1.8 at the specified flow rate. 

(i) The instantaneous penetration of the filter shall be monitored and 

recorded throughout the test period by a suitable light-scattering photometer or 

equivalent instrumentation. 

(j) Throughout the entire test the instantaneous filter penetration shall never 

exceed the level specified by the applicant. 

Subpart W-Gas and Vapor Air-Purifying Cartridge Respirators 

§ 84.300 Gas and vapor air-purifying cartridge respirators; description. 

(a) Gas and vapor air-purifying cartridge respirators (previously designated 

chemical·cartridge respirators) have a cartridge(s) designed to remove a single 

gas or vapor, a single class of gases or vapors, or a combination of two or more 
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classes of gases or vapors, as specified below, from air. These respirators are 

designed for use as respiratory protection during entry into or escape from atmo­

spheres not immediately dangerous to life and health and that contain adequate 

oxygen to support life. They are described according to the following specific 

gases and vapors against which they are designed to provide respiratory protec­

tion: ammonia, chlorine, hydrogen chloride, hydrogen sulfide (approved for es­

cape only unless equipped with an end-of-service-life indicator), methyl amine, 

mercury vapor ( approved for escape only unless equipped with an end-of-service­

life indicator), and sulfur dioxide. 

(b) Gas and vapor air-purifying cartridge respirators are further classified as 

powered, or n?n-powered, according to their design. 

(c) Gas and vapor air-purifying cartridge respirators for respiratory protection 

against gases or vapor that are not specifically listed with their maximum use 

concentration may be certified according to the requirements set forth in 

Subpart Z. 

§ 84.301 Cartridges; color and marking requirements. 

The color and markings of all cartridges or labels shall conform to the re­

quirements of the American National Standard for Identification of Gas Mask 

Canisters, ANSI Kl3.l -1973. 
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§ 84302 Gas and vapor air-purifying cartridge respirators; general performance 

requirements. 

Gas and vapor cartridge respirators and the individual components of each 

such device shall, as appropriate, meet the minimum construction requirements 

set forth in Subparts Q, R, and U, and §§ 84.303 and 84.304 of this Part. 

§ 84303 Breathing-resistance test. 

(a) Resistance to airflow shall be measured in the facepiece of a gas and 

vapor air-purifying cartridge respirator mounted on a test fixture with air flowing 

at a continuous rate of 85 liters per minute, both before and after each test 

conducted in accordance with § 84.304 of this Part. 

(b) The maximum allowable resistance requirements for gas and vapor air­

purifying cartridge respirators are prescribed in Table 9 of this Part. 
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Table 9- Maximum initial resistance in millimeters water-column height 

(42 CFR 84.303(b)) 

Respirator type 

For gases, vapors, or gases and vapors 

For gases, vapors, or gases and vapors, 

and particulates 

Inhalation 

40 

50 

Exhalation 

20 

20 

(c) Combination gas and vapor and particulate air-purifying cartridge respira­

tors shall meet the provisions of § 84.211 of this Part except that the maximum 

allowable resistance of such respirators shall not exceed the maximum allowable 

limits set forth in Table 9 of this Part. 

§ 84.304 Gas and vapor cartridge service-life test. 

(a) The service life of all gas and vapor cartridge(s) shall be determined by 

monitoring the downstream concentration for penetration while continually pass­

ing a test atmosphere through the cartridge(s) at the concentration and flow rate 

specified in Table 10 of this Part. 
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(b) Where two or more cartridges are used in parallel on a chemical car­

tridge respirator, the test will be performed with the cartridges arranged in par­

allel and the test requirements will apply to the combination rather than to the 

individual cartridges. 

( c) Cartridges or sets of cartridges will be tested at 30 degrees Celsius and 

25 percent relative humidity. 

( d) Cartridges or sets of cartridges will be tested at 30 degrees Celsius and 

50 percent relative humidity. 

( e) Cartridges or sets of cartridges will be tested at 30 degrees Celsius and 

80 percent relative humidity. 

(f) The flow rate through the cartridge(s) being tested are as follows: 

(1) Non-powered, single-gas or vapor cartridge, air-purifying respirators with 

exhalation valves shall be tested each at a continuous airflow rate of 64 liters 

per minute. Where cartridges are to be used in pairs, the flow rate shall be 64 

liters per minute through each pair. 

(2) Non-powered air-purifying respirators without exhalation valves shall be 

tested by the same regimen as in § 84.304(b) of this Part except that a breathing 

machine operating according to § 84.293(f)(l) of this Part will be employed in­

stead of continuous flow. 

(3) Powered air-purifying respirators with tight-fitting facepieces will each be 

tested at a flow rate of not less than 115 liters per minute. 

(4) Powered air-purifying respirators with loose-fitting facepieces will each be 

tested at a flow rate of not less than 170 liters per minute. 
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(g) Cartridges shall be tested and shall meet or exceed the minimum service­

life requirements set forth in Table 10 of this Part. 

(h) The manufacturer shall establish and justify storage and shelf life for each 

cartridge type. Any adverse effects due to exposure to high relative humidity 

shall be considered in determining shelf life. The shelf life of a cartridge is 

defined as that period of time for which the cartridge will provide 90 percent of 

the service life specified when tested in accordance with this section. 
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Table 10-Cartridge service-life test conditions and performance requirements 

( 42 CFR 84.304) 

Cartridge 

type 

Ammonia 

Chlorine 

Chlorine dioxide 

Gas 

or 

Vapor 

NH3 

Cl2 

C102 

Hydrogen chloride HCl 

Hydrogen sulfide H2S 

Mercury Hg 

Methylamine CH3NH2 

Sulfur dioxide S02 

Concentra- Flow rate (L/m.in) Penetra- Minimum 

tion (ppm) non-pwr -llli'.L 

!igb1. ~ 

1,000 64 115 170 

500 64 115 170 

500 64 115 170 

500 64 115 170 

1,000 64 115 170 

21.5 64 115 170 

1,000 64 115 170 

500 64 115 170 

tiona(ppm) 1ifeb 

(minutes) 

50 50 

5 35 

0.1 30 

5 50 

10 30 

0.05 400 

10 25 

5 30 

3Service life shall be determined at the indicated penetration. 

bWbere a respirator is designed for respiratory protection against more than one 

type of gas or vapor, as for protection against ammonia and chlorine or hy­

drogen chloride and organic vapors (§ 84.328(b) of this Part), the minimum 

life shall be one-half that shown for each type of gas or vapor. Where a 

respirator is designed for respiratory protection against more than one gas of 

a type, as for protection against chlorine and sulfur dioxide, the stated mini­

mal life shall apply. 
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Subpart X-Gas and Vapor Air-Purifying Canister Resp.irators 

§ 84310 Description and ·classification. 

(a) Gas and vapor air-purifying canister respirators (previously designated gas 

masks) have a canister(s) designed to remove a single gas or vapor, a single 

class of gases or vapors, or a combination of two or more classes of gases or 

vapors as specified below from air. Such respirators that contain a full facepiece 

are designed for use as respiratory protection in atmospheres that contain ade­

quate oxygen to support life as follows: entry into and escape from non-IDLH 

atmospheres, and escape from IDLH atmospheres. However, such respirators 

that do not contain full facepieces but contain a half facepiece or mouthpiece/­

noseclamps may only be used for escape from both non-IDLH and IDLH atmo­

spheres. 

(b) Gas and vapor air-purifying canister respirators are classified according to 

their sorbent capacity as follows: 

(1) High-capacity. A gas and vapor air-purifying canister respirator consist­

ing of a full facepiece, canister(s) (previously designated front or back mounted), 

and associated harness and connections. 

(2) Low-capacity. A gas and vapor air-purifying canister respirator consisting 

of a facepiece, canister(s) (previously designated chin-style or escape), and asso­

ciated harness and connections. 
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(c) Gas and vapor air-purifying canister respirators shall be further classified 

according to the types of gases or vapors against which they are designed to pro­

vide respiratory protection, such as ammonia, carbon monoxide, chlorine, sulfur 

dioxide, or a combination of two or more of the above. Gas and vapor air­

purifying canister respirators for respiratory protection against gases and vapors 

that are not specifically listed with their maximum use concentration may be 

certified according to the requirements of Subpart Z. 

( d) Gas and vapor air-purifying canister respirators can be further classified as 

powered or non-powered according to their design. 

§ 84.311 Canisters; color and marking requirements. 

The color and markings of all canisters or labels shall conform with the re­

quirements of the American National Standard for Identification of Air-Purifying 

Respirator Canisters and Cartridges, ANSI Kl3.1-1973. 

§ 84.312 Performance requirements; general. 

Gas and vapor, air-purifying, canister respirators shall meet the minimum con­

struction requirements set forth in Subparts Q, R, U, and §§ 84.313 through 

84.315 of this Part. 
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§ 84313 Breathing-resistance test. 

(a) Resistance to airflow shall be measured in the facepiece of a gas and 

vapor air-purifying canister respirator mounted on a head form before each test 

conducted in accordance with § 84.315 of this Part with air flowing at a continu­

ous rate of 85 liters per minute. 

(b) The maximum allowable resistance requirements for gas and vapor air­

purifying canister respirators are prescribed in Table 11 of this Part. 

Table 11-Maximum initial resistance in millimeters water-column height 

(42 CFR 84.313(b)) 

Gas mask type Inhalation Exhalation 

High-capacity 

without particulate filter 60 20 

with certified particulate filter 70 20 

Low-capacity 

without particulate filter 50 20 

with certified particulate filter 65 20 
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§ 84314 Particulate tests; canisters containing filters. 

Gas and vapor, air-purifying, canister respirators in ~ombination with particu­

late filter media shall meet the requirements set forth . in § 84.211 of this Part 

except that the maximum allowable resistance of complete particulate, and gas, 

vapor, or gas and vapor canister respirators shall not exceed the maximum allow­

able limits set forth in § 84.313 of this Part. 

§ 84315 Canister service:.life test 

(a) The service lives of all gas and vapor canisters except for carbon monox­

ide shall be determined by monitoring the downstream concentration for pene­

tration while continually passing a test atmosphere through the canister at con­

centration and flow rate(s) specified in Tables 12 or 13 of this Part. 

(b) Where two or more canister(s) are used in parallel on a canister respira­

tor, the test will be performed with the canister arranged in parallel and the test 

requirements will apply to the combination rather than to the individual canis­

ters. 

( c) Canisters or sets of canisters will be tested at 30 qegrees Celsius and 

25 percent relative humidity. 

( d) Canisters or sets of canisters will be tested at 30 degrees Celsius and 

50 percent relative humidity. 
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( e) Canisters or sets of canisters will be tested at 30 degrees Celsius and 

80 percent relative humidity. 

(f) The flow rate through the canister(s) being tested are as follows: 

(1) Non-powered, single-gas or vapor canister, air-purifying respirators with 

exhalation valves shall be tested, each at a continuous airflow rate of 64 liters 

per minute. 

(2) Non-powered air-purifying respirators without exhalation valves shall be 

tested by the same regimen as in § 84.304(b) of this Part except that a breathing 

machine operating according to § 84.293(£)(1) of this Part will be employed in­

stead of continuous flow. 

(3) Powered air-purifying respirators with tight-fitting facepieces will each be 

tested at a flow rate of not less than 115 liters per minute. 

(4) Powered air-purifying respirators with loose-fitting facepieces will each be 

tested at a flow rate of not less than 170 liters per minute. 

(g) The manufacturer shall establish and justify storage and shelf life for each 

canister type. Any adverse effects due to exposure to high relative humidity 

must be considered in determining shelf life. The shelf life of a canister is de­

fined as that..period of time for which the canister will continue to provide 90 

percent of the service life specified when tested in accordance with this section. 

(h) High-capacity gas and vapor canisters shall be tested according to and 

shall meet or exceed the minimum requirements set forth in Table 12 of this 

Part 
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(i) Low-capacity gas and vapor canisters will be tested according to and shall 

meet or exceed the minimum requirements set forth in Table 13 of this Part. 

(j) Since carbon monoxide does not have adequate warning properties, all gas 

and vapor canisters, except those with moutbpieces/noseclamps, designated as 

providing respiratory protection against carbon monoxide shall have an indicator 

to warn the wearer at 90 percent or less of the total service life. 

(k) Other canisters may also be equipped with an indicator to warn of immi­

nent leakage of other gases or vapors. The window or other indicator canisters 

shall be tested as regular canisters, but shall show a satisfactory indicator change 

or other warning at 90 percent or less of the total service life. 
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Canister 

Table 12-Canister service-life tests and requirements for 

high-capacity gas and vapor air-purifying canisters 

(42 CFR 84.315(h)) 

Gas Concentration FlQw r~te (LLmin) 
or non- powered 

Penetra-Minirnum 
tiona service type (ppm) 

Vapor l!Qwered tight loose(ppm) life(min) 

Ammonia NH3 30,000 64 115 170 50 12 

Carbon monoxide co 20,000 64b n/a n/a (c) 00 

co 5,000 32d n/a n/a (c) 00 

co 3,000 32b n/a n/a (c) 00 

Chlorine CI2 20,000 64 115 170 5 12 

Hydrogen sulfide H2S 20,000 64 115 170 10 12 

Sulfur dioxide S02 20,000 64 115 170 5 12 

Combination of 2 or 3 of above typese 

Combination of all of above types plus organic vapor (§ 84.328(a)i 

aservice life shall be determined at the indicated penetration. 

bRelative humidity of test atmosphere shall be 95 ± 3 percent; temperature of 

test atmosphere shall be 25 ± 2.5 degrees Celsius. 

cMaximum allowable CO penetration shall be 385 cm3 during the minimum life. 

The penetration shall not exceed 500 ppm during this time. 
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dRelative humidity of test atmosphere will be 95 ± 3 percent; temperature of 

test atmosphere entering the test fixture shall be between O and + 2.5 de­

grees Celsius. 

crest conditions and requirements shall be applicable as shown above. 

'Test conditions and requirements shall be applicable as shown above, except the 

minimum service lives for C1z, so2, organic vapor, and ammonia shall be 

6 minutes instead of 12 minutes. 
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Table 13-Canister service-life tests and requirements for 

low-capacity gas and vapor air-purifying canisters 

(42 CFR 84.315(i)) 

Canister Gas Concentration FlQw rate (LLmin) Penetra-Minimum 
or non- pQwered tiona service type (ppm) 
Vapor pow~red 1igb1 ~(ppm) life(rnin) 

Ammonia NH3 5,000 64 115 170 50 12 

Carbon monoxide co 20,000h 64b n/a n/a (c) 60 

co 10,000i 64d n/a n/a (c) 6~ 

co 5,000 32d n/a n/a (c) 60 

co 3,000 32b n/a n/a (c) 60 

Chlorine Cl2 5,000 64 115 170 5 12 

Hydrogen sulfide H2S 5,000 64 115 170 10 12 

Sulfur dioxide S02 5,000 64 115 170 5 12 

Combination of 2 or 3 of above typese 

Combination of all of above types plus organic vapor (§ 84.328(ai) 

8Service life shall be determined at the indicated penetration. 

bRelative humidity of test atmosphere shall be 95 ± 3 percent; temperature of test 

atmosphere shall be 25 ± 2.5 degrees Celsius. 

cMaximum allowable CO penetration shall be 385 cm3 during the minimum life. 

The penetration shall not exceed 500 ppm during this time. 
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dRelative humidity of test atmosphere shall be 95 ± 3 percent; temperature of test 

atmosphere entering the test fixture shall be between O and + 2.5 degrees Cel· 

sius. 

crest conditions and requirements shall be applicable as shown above. 

rTest conditions and requirements shall be applicable as shown above, except the 

minimum service lives for Cl2, S02, organic vapor, and ammonia shall be 6 min­

utes instead of 12 minutes. 

!;Jf effluent temperature exceeds 100 degrees Celsius during this test for a gas mask 

for escape only, it shall be equipped with an effective heat exchanger. 

hLow-capacity, full-facepiece devices for entry into and escape from appropriate non­

IDLH atmospheres. 

iLow-capacity, mouthpiece/noseclamp devices for escape only from appropriate non­

IDLH atmospheres. 
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Subpart Y-Organic Gas and Vapor Arr-Purifying Cartridge and Canister Respi­

rato~ 

§ 84320 Description and limitations. 

(a) Organic gas and vapor air-purifying respirators have cartridges or canisters 

that are designed to remove gases and vapors from air. They are certified for 

use only in environments that contain adequate oxygen to support life and are 

not certified for use against any organic gases or vapors lacking adequate warn­

ing properties unless equipped with an effective, reliable end-of-service-life indi­

cator. Also, they are not certified for use against gases or vapors that generate 

high heats of reaction with sorbent material. 

(b) Organic gas and vapor air-purifying respirators for protection against organ­

ic gases or vapors that do not have adequate warning properties may be certified 

accordfag to the requirements as set forth in Subpart Z. 

§ 84321 Organic gas and vapor air-purifying cartridge respirato~. 

(a) Organic gas and vapor air-purifying cartridge respirators (previously desig­

nated chemical-cartridge respirators) are designed for use as respiratory protec­

tion during entry into and escape from non-IDLH atmospheres. 

(b) Organic gas and vapor air-purifying cartridge respirators are further classi­

fied as powered or non-powered according to their design. 
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§ 84322 Organic gas and vapor air-purifying canister respirators. 

(a) Organic gas and vapor air-purifying canister respirators (previously called 

gas masks) that contain a full facepiece are designed for use as respiratory pro­

tection in atmospheres that contain adequate oxygen to support life as follows: 

(1) entry into and escape from non-IDLH atmospheres, and 

(2) escape from IDLH atmospheres. 

However, those respirators that do not contain full facepieces but contain a 

half facepiece or mouthpiece/noseclips may only be used for escape from non­

IDLH and IDLH atmospheres. 

(b) Organic gas and vapor air-purifying canister respirators are classified ac­

cording to their sorbent capacity as follows: 

(1) High-capacity. A gas and vapor air-purifying canister respirator that con­

sists of a full facepiece, canister(s) (previously front or back mounted), and asso­

ciated harness and connections. 

(2) Low-capacity. A gas and vapor air-purifying canister respirator that con­

sists of a facepiece, canister(s) (previously chin-style or escape), and associated 

harness and connections. 
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§ 84323 Labeling requir~ments. 

The manufacturer shall provide in the user instructions a list of organic va­

por( s) and gas( es) for which they recommend their respirators can be used. 

§ 84324 Color and marking requirements. 

The color and markings of all canisters and cartridges or labels shall conform 

to the requirements of the American National Standard for Identification of Air­

Purifying Respirator Canisters and Cartridges, ANSI K13.1 - 1973. 

§ 84325 Performance requirements; General. 

Organic gas and vapor, air-purifying canister, and cartridge respirators, and 

the individual components of each device shall, as appropriate, meet the mini­

mum construction requirements set forth in Subparts Q, R, and U, and 

§§ 84.326 through 84.328 of this Part. 

§ 84326 Breathing-resistance test. 

(a) Organic gas and vapor air-purifying cartridge respirators shall meet the 

breathing resistances set forth in § 84.303 of this Part before each service-life 

test specified in § 84.328(b) of this Part. 
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(b) Organic gas and vapor air-purifying canister respirators shall meet the 

breathing resistances set forth in § 84.313 of this Part before each service-life 

test specified in § 84.328(a) of this Part. 

§ 84.327 Particulate tests; Canisters and cartridges containing filters. 

Organic gas and vapor air-purifying respirators in combination with particulate 

filter media shall meet the requirements set forth in § 84.211 of this Part except 

that the maximum allowable resistance of complete particulate and gas, vapor, or 

gas and vapor respirators shall not exceed the maximum allowable limits 

required under § 84.326 of this Part. 

§ 84328 Service-life test. 

(a) The service life of all organic gas and vapor canisters shall be determined 

by monitoring the downstream concentration for penetration while continually 

passing a carbon tetrachloride (CC14) test atmosphere through the canister at 30 

± 2.5 degrees Celsius at the concentration and flow rate specified in Table 14 

of this Part. The canisters will be tested as described in § 84.315 of this Part 

except that the service-life test shall be as specified in Table 14 of this Part. 
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Table 14 -Organic gas and vapor canister service-life test conditions 

and performance requirements 

(42 CFR 84.328(a)) 

Canister Test Concentration Flow rate (L/min) Penetra- Minimum 

type 

High-capacity 

Low-capacity 

agent (ppm) 

CC14 20,000 

CC14 5,000 

non­

powered 

64 

64 

powered 

tight ~ 

115 

115 

170 

170 

aservice life shall be determined at the indicated penetration. 

5 

5 

tionaservice 

(ppm)life(min) 

12 

12 

(b) The service life of all organic gas and vapor cartridges shall be deter­

mined by monitoring the downstream concentration for penetration while contin­

ually passing a carbon tetrachloride test atmosphere through the cartridge at 30 

± 2.5 degrees Celsius at the concentration and flow rate specified in Table 15 

of this Part. The cartridge shall be tested as described in § 84.304 of this Part, 

except that the service-life test shall be as specified in Table 15 of this Part. 
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Table 15-0rganic gas and vapor cartridge service-life test conditions 

and performance requirements 

Cartridge 

type 

OV cartridge 

(42 CFR 84.328(b)) 

Test Concentra­

agent tion (ppm) 

CC14 1000 

Penetration8 

(ppm) 

5 

Minimum life, 

minutes 

50 

8Service life shall be determined at the indicated penetration. 

(c) Where a respirator is designed for respiratory protection against more 

than just organic vapor(s) and gas(es) (also anunonia, chlorine, hydrogen chlo­

ride, methylamine, or sulfur dioxide), the minimum service life shall be one-half 

that for each type as listed in this section or in Table 10 of this Part. 

Subpart Z-Gas and Vapor Air-Purifying Respirators for Unlisted Contaminants 

§ 84330 Description. 

(a) Specific organic gas and vapor air-purifying cartridge respirators (previous­

ly designated chemical-cartridge respirators) are designed for use as respiratory 

protection during entry into and escape from non-IDLH atmospheres. 
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(b) Specific gas and vapor air-purifying canister respirators (previously desig­

nated gas masks) that contain a full facepiece are designed for use as respiratory 

protection in atmospheres that contain adequate oxygen to support life as fol­

lows: 

(1) entry into and escape from non-IDLH atmospheres, and 

(2) escape from IDLH atmospheres. 

However, those respirators that do not contain full facepieces, but contain a 

half facepiece or mouthpiece/noseclips may only be used for escape from non­

IDLH atmospheres and IDLH atmospheres. 

( c) Specific gas and vapor air-purifying canister respirators are classified ac­

cording to their sorbent capacity as follows: 

(1) High-capacity. A gas and vapor air-purifying canister respirator that con­

sists of a full facepiece, canister(s) (previously designated front or back moun­

ted), and associated harness and connections. 

(2) Low-capacity. A gas and vapor air-purifying canister respirator that con­

sists of a facepiece, canister(s) (previously designated chin-style or escape), and 

associated harness and connections. 

§ 84331 Application for certification. 

Each such respirator may be certified if the applicant submits a request for 

such certification to NIOSH. NIOSH shall consider each such application and 

accept or reject the application after a review of the application's scientific merit 
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and supporting data, and/or appropriate testing, and/or a review of the effects 

on the wearer's health and safety, and in light of any field experience in use of 

gas and vapor air-purifying respirators as protection against such hazards. 

§ 84332 General test requirements. 

(a) All applications for certification of such respirators designed as respiratory 

protection against substances not specifically set forth in this Part shall be in 

accordance with § 84.11 of this Part. In addition, the application shall also con­

tain but not be limited to the following information and supporting data. 

(1) Data on desorption of gases and vapors from the sorbent including a 

flow-temperature study at low and high temperatures and humidities: data shall 

be sufficient to demonstrate that the desorbed level of gases and vapors will not 

be harmful to the wearer. 

(2) Data on desorption of impregnating agents used in the cartridge/canister 

including a flow-temperature study at low and high temperatures and humidities: 

data shall be sufficient to demonstrate safe levels of desorbed agents. 

(3) A list of catalytic products produced in the reaction of the sorbent with 

the contaminant gases and vapors, their concentrations and their toxicities. 

(4) Data on the toxicity of the impregnating agent(s) sufficient to ensure that 

there is no creation of hazard to the wearer. 

(5) A family of breakthrough time curves at low and high temperatures, hu­

midities and concentrations. 
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( 6) Data on the effects of the commonly found interferences that could im­

pair the ability of the respirator to protect the wearer ( e.g., decreased service 

life). 

(7) Studies and/or data demonstrating that the unlisted substance has "ade­

quate warning properties" for those respirators that are not equipped with end­

of-service-life indicators. 

§ 84.333 Performance requirements. 

Such respirators and the individual components of each device shall, as appro­

priate, meet the minimum construction requirements set forth in Subparts Q , R, 

and U, and the minimum requirements for performance as established by 

NIOSH on a case-by-case basis considering factors such as normal environmen­

tal concentration ranges, the contaminant's toxicity, work exposure time require­

ments, normal environmental use conditions, and effects on the wearer's health 

and safety. 

§ 84.334 Requirements for end-of-service-life indicators. 

(a) Each canister or cartridge respirator submitted for testing and certification 

in accordance with this Subpart shall be equipped with an end-of-service-life 

indicator (ESLI) ( except for those respirators intended for use against substances 

having adequate warning properties) that shows a satisfactory indicator change or 
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other obvious warning before the NIOSH-recommended exposure limit is 

reached. The indicator shall show such change or afford such warning less than 

of equal to 90 percent of the total service life. 

(b) The applicant shall provide the following data: 

(1) Data demonstrating that the ESLI is a reliable indicator of sorbent deple­

tion (less than or equal to 90 percent of service life). These data shall include 

the results of a flow-temperature study at low and high temperatures, humidities, 

and contaminant concentrations that are reasonably representative of actual 

workplace conditions where it is anticipated that a given respirator will be used. 

(2) Data on desorption of any impregnating agents used in the indicator. 

These data shall include the results of a flow-temperature study at low and high 

temperatures and humidities that are reasonably representative of actual work­

place conditions where it is anticipated that a given respirator will be used. 

Data shall be sufficient to demonstrate safe levels of desorbed agents. 

(3) Data on the effects of interferences that are commonly found in the kinds 

of workplaces where it is anticipated that a given respirator will be used. Data 

should be sufficient to show that interferences could impair the effectiveness of 

the indicator and the degree of impairment and to show that substances will not 

affect the indicator. 

(4) Data on any reaction products produced in the reaction between the sor­

bent and the contaminant gases and vapors against which it is designed to pro­

tect, including the concentrations and toxicities of such products. 

340 



(5) Data that predict the storage life of the indicator. Simulated-aging tests 

will be acceptable. 

(c) All passive ESLI shall be visible to the wearer and shall be detectable to 

people with physical impairments such as color blindness. 

( d) If color change is utilized, reference colors for the initial color of the 

indicator and final color of the indicator shall be placed adjacent to the indica­

tor. 

( e) For all active and passive indicators: 

(1) The ESLI shall not interfere with the effectiveness of the face seal. 

(2) The ESLI shall not change the weight distribution of the respirator to the 

detriment of the facepiece fit. 

(3) The ESLI shall not interfere with required lines of sight. 

(4) Any ESLI that is permanently installed in the respirator facepiece shall be 

capable of withstanding the cleaning specified by the manufacturer, if applicable, 

and a drop from a 6-foot height. Replaceable ESLI must be capable of being 

easily removed and shall also be capable of withstanding a drop from a 6-foot 

height without any adverse effects in performance. 

(5) A respirator with an ESLI shall still meet all other applicable require­

ments set forth in this Part. 

(6) Effects of interferences for substances that are commonly found in work­

places where it is anticipated that a given respirator will be used must be deter­

mined and those substances that binder ESLI performance shall be identified. 

Substances that are commonly found where the respirator is to be used must be 
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investigated. Data sufficient to indicate whether the performance is affected 

must be submitted to NIOSH. Manufacturers of respirators equipped with ESLI 

shall label the respirator in such a manner to make the user aware of use condi­

tions that could cause false positive and negative ESLI responses. 

(7) The ESLI shall not create any hazard to the wearer's health or safety. 

§ 84335 Combination air-line and air-purifying respirators. 

(a) Combination air-line respirators and air-purifying respirators shall have the 

following criteria applied when evaluating them for certification. 

(1) A combination air-line respirator and air-purifying respirator for which the 

air-purifying mode can be used for extensive periods of time shall meet all the 

air-line respirator requirements (Subpart T) and the applicable air-purifying res­

pirator requirements (Subparts U through Z). 

(2) A combination air-line respirator/air-purifying respirator for which the air­

purifying element is certified for use during entry and egress or for escape only 

shall meet all the respirator air-line requirements (Subpart T) and the penetra­

tion or service-life requirements and the inhalation requirements plus 10 millime­

ters of water-column height for the specific air-purifying type (Subparts U 

through Z). 

(b) A combination respirator air-line/air-purifying respirator for which the air­

purifying element is certified for escape only shall meet the following require­

ments. 
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(1) The combination when used in the air-line mode must meet the resistance 

requirements of the air-line respirator. 

(2) The combination when used in the air-purifying mode and tested mounted 

on a test fixture with a continuous-testing airflow rate of 85 liters per minute 

shall not exceed 85 millimeters of water-column height for inhalation resistance 

and 88 millimeters of water-column height for exhalation resistance. In addition, 

the total pressure drop across the apparatus (pressure swing) when also mea­

sured at 85 liters per minute shall not exceed 170 millimeters of water-column 

height. 

(3) The combination, when used in the air-purifying escape mode, shall meet 

the penetration or service-life requirements of air-purifying respirators (Subparts 

T through U). 

(c) The combination shall incorporate a check valve to help assure that when 

in the air-line mode, no air can be drawn through the air-purifying element and 

that high pressure air cannot be forced back through the air-purifying element; 

( d) The combination shall incorporate a valve (i.e., a spring or other type 

pressure-activated valve) that will close when the air-line is disconnected so that 

contaminated air cannot be drawn through the hose when using the air-purifying 

element. 

( e) The combination shall incorporate a cover or other means or protecting 

the air-purifying element from moisture contamination or physical damage. 

(t) If the replacement frequency recommended exceeds one shift, then data 

demonstrating that the element remains efficient for the specified use period 
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under conditions representing its anticipated use shall ~e submitted to NIOSH as 

part of the certification application. 

(g) The user instructions shall state that training o~ the combination unit in­

clude a brief familiarization period where the employee is allowed to wear the 

device in the air-purifying mode. This will allow the employee to recognize any 
. . 

higher breathing resistance associated with air-purifying mode and decrease the 

likelihood of the user panicking when airflow is shut off. 

Appendix A-Assumed Conditions of Use 

The use of respirators referred to in this Part is governed by the applicable 

regulatory agencies (e.g., Occupational Safety and Health Administration 

(OSHA), Mine Safety and Health Administration (MSHA), Environmental Pro­

tection Agency (EPA), Nuclear Regulatory Commission (NRC)). However, for 

the purpose of certifying respirators under the provisions of this Part, this non­

mandatory Appendix contains the generic assumptions concerning the conditions 

under which NIOSH-certified respirators will be used. These assumptions are 

consistent with NIOSH recommendations for the safe and effective use of respi­

rators.4 Most importantly, NIOSH assumes that all NIOS~-certified respirators 

4Nl0SH Guide to Industrial Respiratory Protection, National Institute for Occu­

pational Safety and Health publication DHHS (NIOSH) 87-116, Cincinnati, Ohio 

(1987). 
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will be used in accordance with a complete respirator program. Such a pro­

gram should include, but is not limited to, the following elements: 

• Adequate program administration 

• Adequate written standard operating procedures 

• Proper respirator selection for given hazard(s) 

• Appropriate medical surveillance of wearers 

• Adequate training programs for both supervisors and workers 

• Adequate fitting and testing for inadequate fits on each wearer 

• Respirator inspection, cleaning, maintenance, and storage 

• Surveillance of workplace conditions and worker exposures 

• Respirator program evaluation for safety and effectiveness 
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Additionally NIOSH assumes that: 

(a) Cartridge respirators, canister respirators, particulate respirators, and air­

line respirators will only be used in atmospheres that are not immediately dan­

gerous to life and health (IDLH) except that canister respirators may be used to 

escape from, but not entry into, IDLH atmospheres that have adequate oxygen 

to support life. 

(b) Positive-pressure, self-contained breathing apparatus can be used in all 

hazardous atmospheres including IDLH, provided appropriate use practices are 

followed. 

( c) Respirators incorporating a mouthpiece will be used only for emergency 

escape and will not be used for entry into any hazardous atmosphere. 

( d) Gas and vapor respirators without end-of-service-life indicators will not be 

used for protection against gases and vapors lacking adequate warning proper­

ties (i.e., the gas or vapor . does not have physiological effects in humans ( e.g., 

odor, taste, eye irritation, respiratory irritation) that have been demonstrated as 

being capable of providing respirator wearers with timely, consistent, persistent, 

and reliable warning of gas or vapor concentrations at or below the established 

exposure limit). 

( e) Gas and vapor respirators without ESL! will be used only when adequate 

warning properties of the contaminant exist to warn the wearer of sorbent break­

through. Such warning properties shall not be compromised by the presence of 

additional substances or situations that interfere with the odor or irritation 

threshold of the wearer. 

346 



(f) Gas and vapor cartridge respirators will not be 1;ised in concentrations in 

excess of the maximum use concentrations recommenqed by NIOSH. NIOSH 

recommends that maximum use concentration be set at the IDLH or 10 times 

the NIOSH-recommended exposure limit or other applicable exposure limit es­

tablished by the applicable regulatory agency, whichever is lower. 
. . 

(g) Gas and vapor respirators without ESLI will only be used by workers who 

are capable of recognizing the odor(s) of the contaminant(s) at a concentration 

at or below the applicable exposure limit. Odor-screening tests will be con­

ducted on each worker for each gas or vapor contaminant for which the respira­

tor is being used to protect the worker in the workplace. 

(h) Atmosphere-supplying respirators will only be used when supplied with 

breathing gas that meets the following standards, as applicable: 

(1) Compressed, gaseous breathing air shall meet the applicable minimum re­

quirements for Type I Grade D of ANSI Z86.1 - 1973 standard. 

(2) Compressed, liquefied breathing air shall meet the applicable minimum 

requirements of Type II Grade D of ANSI Z86.1-1973 standard. 

(3) Oxygen, including liquid oxygen, shall meet the minimum requirements for 

medical or breathing oxygen set forth in the U.S. Pharmacopoeia, 20th revision, 

15th edition of the National Formulary (USP20NF15) date9 July 1, 1980, and 

chemically-generated oxygen shall meet the requirements of Military Specification 

MIL-E- 83252, dated 1972, or Military Specification MIL-0- 15633, dated 

1964, whichever is applicable. 
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(i) Respirators certified under the provisions of this Part will be used only as 

part of a complete respirator program that encompasses all aspects of proper 

respirator use including, but not limited to, hazard definition, selection, fitting, 

training, maintenance, storage, monitoring, use supervision, and administration. 

(j) The breathing gas contained in self-contained breathing apparatus will 

meet the following requirements, as applicable: 

(1) Oxygen, including liquid oxygen, shall meet the minimum requirements for 

medical or breathing oxygen set forth in the U.S. Pharmacopoeia, 20th revision, 

15th edition of the National Formulary (USP20NF15) dated July 1, 1980, and 

chemically generated oxygen shall meet the requirements of Military Specifica­

tion MIL-E- 83252, dated 1972, or Military Specification MIL-0-15633, dated 

1964, whichever is applicable. 

(2) Except as prescribed in paragraph (h) of this section, compressed gaseous 

breathing air shall meet the requirements for Type I Grade D of ANSI 

Z86.1- 1973 standard. 

(3) Where necessary to assure a concentration of 19.5 percent oxygen in the 

wearer's breathing zone with a closed- or open-circuit self-contained breathing 

apparatus, the concentration of oxygen may exceed the 23 percent maximum 

concentration prescribed in ANSI 286.1-1973 standard for Type I Grade D in 

mixed compressed gaseous breathing air, but shall not exceed 30 percent maxi­

mum concentration or 25 percent for liquid breathing air. 

(k) Positive-pressure self-contained breathing apparatus that have switching 

capability to a negative-pressure operation, are certified for negative-pressure use 
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only for donning and facepiece adjustment prior to entry into a contaminated 

atmosphere. 

Appendix B-Major Respirator Components 

The following are the major components of a respirator, referenced in 

§§ 84.41(b), 84 .. ll(a)(6), and 84.ll(a)(7) of this Part: 

1. Self-contained breathing apparatus, open- and closed-circuit: 

Facepiece and breathing tube 

Regulator 

Harness and backpack 

Cylinder and valve 

Nose cup 

For closed-circuit operation add: 

Breathing bag 

Scrubber or chemical oxygen canister 

2. Air-line respirators: 

Facepiece/hood or helmet and breathing tube 

Air-control valve or regulator 

Belt or harness 

Air-line hose and quick-disconnect 

3. Non-powered particulate, chemical-cartridge or canister respirators: 

349 



Facepiece 

Harness assembly, head, front or back mount 

Filter holder assembly 

Filter elements, cartridges or canisters, and prefilters 

Breathing tube 

4. Powered particulate, chemical-cartridge or canister respirators: 

Facepiece/hood or helmet and breathing tube 

Harness assembly, head, front . or back mount 

Filter bolder assembly 

Filter elements, cartridges or canisters, and prefilters 

Motor /blower assembly 

Battery /power supply 

Belt/support harness assembly 

Appendix C-Protection of Human Test Subjects and Laboratory Personnel 

1. Protection of Human Test Subjects-The purpose of this Appendix is to 

provide guidance for protecting human subjects participating in tests under this 

regulation who might be exposed to greater than minimal risk (i.e., §§ 84.255, 

84.257, 84.259, 84.260, 84.261, and 84.262 in Subpart S of this Part). Minimal 

risk means that the anticipated risks of harm to human subjects participating in 

respirator certification tests are not greater, considering probability and magni­

tude, than those ordinarily encountered in daily life or during the performance 
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Facepiece 

Harness assembly, head, front or back mount 

Filter holder assembly 

Filter elements, cartridges or canisters, and prefilters 

Breathing tube 

4. Powered particulate, chemical-cartridge or canister respirators: 

Facepiece/hood or helmet and breathing tube 

Harness assembly, head, front . or back mount 

Filter bolder assembly 

Filter elements, cartridges or canisters, and prefilters 

Motor /blower assembly 

Battery /power supply 

Belt/support harness assembly 

Appendix C-Protection of Human Test Subjects and Laboratory Personnel 

1. Protection of Human Test Subjects-The purpose of this Appendix is to 

provide guidance for protecting human subjects participating in tests under this 

regulation who might be exposed to greater than minimal risk (i.e., §§ 84.255, 

84.257, 84.259, 84.260, 84.261, and 84.262 in Subpart S of this Part). Minimal 

risk means that the anticipated risks of harm to human subjects participating in 

respirator certification tests are not greater, considering probability and magni­

tude, than those ordinarily encountered in daily life or during the performance 
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of routine physical examinations or tests. The requirements of this Appendix 

will be applicable to human-subjects testing under Subpart S of this Part. It is 

not intended to apply to human-subjects testing under Subpart R of this Part, 

because only nontoxic aerosols or oil mists are used and human subjects are not 

subjected to other risks. 

The provisions of this Appendix are consistent with the procedures of 

45 CFR Part 46 and the Proposed Model Federal Policy for the Protection of 

Human Subjects published June 3, 1986 (51 Federal Register 20204) by the Of­

fice of Science and Technology Policy. 

For certification under Subpart S of this Part and any other certification pro­

cedures that pose greater than minimal risk to human subjects (as defined 

above), the applicant must submit with the application, documentation of compli­

ance with the following provisions: 

(a) The certification applicant will prepare a written statement of principles 

governing the test laboratory in the discharge of its responsibilities to protect the 

rights and welfare of human subjects during certification performance tests con­

ducted by or sponsored by the applicant. 

(b) The eertification applicant will designate a Human Subjects Review Board 

(HSRB), meeting the requirements contained in 45 CFR Part 46, to review test 

equipment and procedures before testing is begun. 

( c) Before testing is initiated and at least annually thereafter, the HSRB will 

issue a written description of the testing, describing any apparent or potential 

hazards to test subjects and prescribing procedures for minimizing those hazards. 
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Any modification of the test procedure(s) must be reviewed and approved by the 

HSRB before it is instituted. 

( d) The HSRB will require documentation of informed consent by all human 

subjects. Such informed consent will include a description of the research proce­

dure, risk, and benefits to the subject. Both the consent and documentation 

must meet the requirements contained in 45 CFR Part 46. 

( e) The HSRB will assure that personal information provided by or obtained 

on human subjects will be safeguarded. 

(f) The HSRB will have the authority to approve, require modification of, or 

disapprove all testing involving human subjects. 

2. Protection of Laboratory Personnel-NIOSH requires, at a minimum, that 

all laboratory personnel performing certification performance tests be protected 

in accordance with all applicable Federal, state, and municipal regulations. 

Appendix D-Performance Requirements from 30 CFR Part 11 

The following performance requirements of 30 CFR Part 11 shall be used to 

evaluate and certify major modifications to NIOSH/MSHA certifications, in ac­

cordance with § 84.60 of this Part. 
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Subpart G-General Conatrudlon and 
Performance Requirement, 

I 11.60 Con1tructlon and performance re­
quirement.; 1eneral. 

<a> MSHA and the Institute shall 
laaue approvals for the types of respl­
ratons described In Subpart.II H 
through M of this part which have 
met the minimum requirements set 
forth for such respirators In thla Part 
11. 

<b> In addition to the types of respi­
rators specified In Subparts H through 
M. MSHA and the Institute shall Issue 
approvals for other respiratory protec­
tive devices not specifically described 
In thla Part 11 subject to such addl­
Uonal requirements a.s may be lm­
poeed In accordance with I ll.63(c). 

111.61 General conatructlon r~ulrt· 
! menu. 

(a) Respirators will not be accepted 
bf the Institute for examination, In· 
spectlon &nd testing unless they are 
deal1111ed on sound engineering and sci· 
entitle principles, constructed or suita­
ble materials and evidence good work· 
manahlp. 
· (bl Respirator component.a which 

, come Into contact with the wearer's 
~J akin ahall be made of nonirritating 
"'' matertala. :n (c) Components replaced during or 
! . after use 1hall be constructed of mate-

(al T he component parts of each res­
pirator shall be: 

O> Designed, constructed, and fitted 
to Insure agalru;t creation of any 
hazard to the wearer; 

(2) Assembled to permit easy access 
for tnspectlon and repair of functional 
parts; and 

(3) Assembled to permit easy access 
to parts which require periodic clean­
Ing and disinfecting. 

(b) Replacement parts shall be de­
signed and constructed to permit easy 
tnstallatlon and to maintain the effec­
tiveness of the respirator. 

I 11.63 Teat requirements; general. 

<a> Each respirator and respirator 
component shall when tested by the 
applicant and by the Jru;tltute, meet 
the applicable requirements set forth 
In Subparts H through M of this part. 

<b> Where a combination respirator 
LB assembled from two or more types 
of respirators, as described In this 
part, each o! the Individual respirator 
types which have been combined shall , 
as applicable, meet the minimum re­
quirements for such respirators set 
forth In Subparts H through M of this 
part, and such combination respira­
tors, except as specified In 
I 11.70(b)(2), will b e clW111lfled by the 
type of re.splrator In the combination 
which provides the least protection to 
the user. 
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§ 11.64 

<cl In addition to the minimum re­
qulremenla set forth In Subpa.rta H 
through M of this part, ~HA and 
the Institute reserve the right to re­
quire. as a fl#rther condition of ai;,­
proval, ~Y ·additional reqU1rementa 
deemed necessary,. to elltabllsh the 
quallty, effectiveness, and safety of 
any respirator used 1.11 protection 
against hazardous atmospheres. 

(d) Where It Is determined after re­
ceipt of an application that additional 
requirements will be re.quired for ap­
proval, the Institute wlU nollfy the ap­
plicant In writing of these additional 
requirements, and necessary examina­
tions, fnspectlons, or tests, stating gen­
erally the reasona for lluch reqUire­
ments, examinations, Inspections, or 
tests. 
[3'1 FR 6244, Mar. 25, 1912, u amended at 
3B FR 8993, Mar. 15, 1973] 

111.64 Prete.tin~ b7 applleanl; approHI 
or teat methodL 

(a) Prior to makJng or filing any ai;,­
pllcatlon for approval or modification 
of approval, the applicant shall con­
duct, or cause to be conducted, examl­
natlona, Inspections, and teats of respi­
rator performance which are equal to 
or exceed the severity of those pre- · 
scribed In thl.a part. 

(bl With the application, the appli­
cant shall provide a statement to the 
Institute showing the types and re­
sults or the examinations, fnspectlona, 
and tests required under paragraph <a) 
of this section and state that the respi­
rator meets the minlmum require­
ments ol Subparts H through M of 
this part, a., appUcable. Complete ex­
amination. Inspection, and test data 
shall be retained on me by the appli­
cant and be aubmitted, upon request, 
to the Institute. . · 

<c) The lnatltute may, upon written 
request by the applicant, provide 
drawings and descriptions of Ile test 
equipment and otherwise aaslllt the ap. 
pllcant in establishing a test laborato­
ry or securing the services of a testing 
agency. 

Cd) No approval will be issued until 
the Institute has validated the applJ­
cant's test results. 
(3'1 FR 8244, Mar. 25, 11112, u amended at 
38 FR 8993, Mar. 15, 19731 
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111.65 Conduct of uamlnatlona, lnapec­
•. tlona, and lelll.l b7 MSIIA and the I natl. 

lute: aul,t.ance b7 appllcanl; obH"en:. 
rtt0rdN data; public demon1tntlon1 . . , ; 

Cal AU examlnatlona, Inspections, 
and tests conducted punuant to Bub­
pa.rta H through M or thls part will be 
under the sole direction and control or 
MSHA and the Institute. 

(bl MSHA and the Institute may, as 
a condition of approval, require the as­
sistance o[ the applicant or agents of 
the applicant during the assembly, dis· 
assembly, or preparation or any respi­
rator or respirator component prior to 
testing or In the operation or such 
equipment during testing. 

cc) On1y MSHA and Institute per­
sonnel, persona assisting MSHA pursu­
ant to paragraph (bl o! thla section, 
and such other persons as are request­
ed by MSHA, the Institute, or the ap­
plicant to be observers, shall be 
present during any examination, In· 
spectlon, or test conducted prior to the 
wuance of an approval by MSHA and 
the Institute for the equipment under 
consideration. 

(dl MSHA and the Institute shall 
hold ae conlldentlal any . analyaea, . . 
drawlnp, apecUlcatlona, or materlala .. 
submitted by the applicant and ah&.11 ; 
not dJ&close an:v principles or patenL­
able features of such equipment, 
except as required by statute or regu-
lation. · 

(el AB a condition of each approval 
Issued for any respirator, MSHA and 
the Institute reserve the rfeht, follow­
Ing the wuance of such approval, to 
conduct auch public tests and demon­
atratlons of the approved respiratory ;; 
equlpment 1.11 Is deemed appropriate. , 

111.66 Wllhdnnral or application•: rdund 
of ftft. 

<a> Any appUcant may, upon a writ­
ten request aubmltted to MSHA or the ' 
Inatltute, withdraw any application 
lor ·approval of any respirator. · 

(bl Upon receipt of a written request 
for the withdrawal of an application, 
the Institute shall determine the total 
man-days expendetl and the amount 
due for services already performed 
during the coun;e or any examlna­
tlona, Inspections, or test.a conducted 
PW"lluant to 11ucb application. The 

I 
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total amount due shill be determined 
In accordance with the prov1111ons of 
I 11.22 and use~ed aaafnst the fee1 
rubmttted by the applicant. If the 
total amount usessed la leu than the 
fees aubmitted, the Institute ahall 
refund the balance together with a 

1 ltatement of the charaea made for 
· services rendered. 

i3'1 FR 8244, Mar. 25, 19'12, &11 amended at 
ae FR e~a. Mar. tD, 1913J 

Subpart H-Self-Contalned lrtiathlng 
' Apparatu1 

111.'IO Self-<ontalnN bnalhln• appan­
'.{ .: tua; dncrtptlon. 
i . ·'(al Sell-contained breathing appara­
.f tua, Including all completely aasem­
;; bled, portable, aelf-contalned devices 
i' ' dealened for use a., respiratory protec­
~ tlon during entry into and escape lrom 

-~ · or escape only from hazardoua atmos­
.:· pheres are described as follow,: 
: (l) czo,ed-circutt apparatua. An ap­
; paratua of the type In which the exha­
.• Latlon la rebreathed by the wearer 

~-. after the carbon dioxide has been ef­
. , fectlvely removed and a aUitable 

; 01:yren concentration restored lrom 
'· aources composed of: 
,~· ·. <ll Compresaed ox.ygen; or 

. ,. ' .p(U) Chemical oxygen; or 
' ,. (Wl IJquld-oxygen. 
· (2) Opm-efrcutt apparatus. An appa-

ratus of the following types from 
which exhalation la vented to the at.. 
moaphere and not rebreathed: 
, (I) Demand-twe apparatus. An appa­
ratus In whtch the preSBure Inside the 
faceplece In relation to the Immediate 
environment ta poaltlve during exhala­

' tfon and negative during inhalation. 
, ·. (II) Prenure-ckmand-t11pe apparatus. 
: .; An apparatus In which the pressure 
· · -· Inside the faceplece In relation to the 
;ll~ Immediate environment Is positive 
.i '~ dUJ'lni both inhalation and exhala-
. '. • tton. · t .. ' · (b) The following respirators may be 
~; clulllfled u designed and approved for 
l uae during emergency entry lnto a 
·':: hazardoua atmosphere: A combination 
/ respirator which Includes a selr-con-

;· · talned breathlng apparatua and a 
,;.f Type "C" or Type "CE" supplied air 
;,: 'respirator, where (1) the 11ell-con­-t: talned breathing apparatus Ill claasl-

§ 11.72 

fled for 3-, 6·, or 10-mlnute service 
tlme and the air line supply Is used 
during entry, or (2) the sell-contained 
breathillr apparatus la classUled for 15 
minutes or longer service time and not 
more than 20 percent or the rated ca­
pacity of the alr 11upply I.a used during 
entry. 

<c) Self-contained breathing appara­
t1111 classUled for less than 1 hour serv­
ice tlme wtll not be approved for use 
durillg underground mlne rescue and 
recovery operatloM except as auxilia­
ry equipment. 

<d) Sell-contained breathlng appara­
tua classified for less than 30 minutes' 
aerv1ce tlme wlll not be approved for 
uae aa auxWary equipment during un­
derground mine rescue and recovery 
operatlona. 

111.'11 Selr-conlaln•d breathln1 appara­
tua; ffl!Ulred ~mponenl.l. 

(a) Each ael!-contalned breathing 
apparatus described In 111.10 she.II, 
where lta design requires, contain the 
following component parts: 

(1 > Faceplece or mouthpiece, and 
nosecllp; 

(21 Resplrable breathing gaa contain­
er; 

(3) Supply of resplrable breathing 
ga.s; 

(4) Oas pre1111ure or Jlquld level 
gages; 

(6) Tlmer: 
(6) Remaining service life Indicator 

or warning device: 
<1) Hand-operated ve.lves; 
C8> Breathing bag; 
(9) Safety relief valve or safety relief 

system; and 
(10) Ha.mess. 
(b) The components of each self-con­

tained breathing apparatua shall meet 
the mln1mum construction require· 
ments set forth In Subpart O of thlll 
part . 

I IJ.72 Druthln1 tubes; minimum re• 
qulrernenl.l. 

ca> Flexible breathing tubes used In 
conjunction with breathlng apparatus 
shall be designed and constructed to 
prevent: 
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§ 11.73 

C2> Dlaturbance of the flt of face­
pieces and mouthpieces: · 
- <3> Interference with the wearer's 
activities: and, , 

(4) Shutoff of airflow due to lt.lnJr.. 
lnr, or from chin or arm presaure. 

I 11.73 Hameue1; ln1lallallon and con: 
1trucllon; minimum requlttmHta. 

(a) Each apparat\111 shall, where nec­
essary, be equipped with a suitable 
harness deslrned and const.ructed to 
hold the components of the apparatua 
In position against the wearer's body, 

Cb> HameBSea shall be designed and 
const ructed to permit easy removal 
and replacement of apparatus parts, 
and, where applicable, provide for 
holding a full faceplece In the ready 
position when not In use. 

111.74 Apparatu1 conlalnen; minimum 
r~ulrementa. 

Ca) Apparatus may be equipped with 
a substantial, durable container bear­
Ing markings which show the appli­
cant's name, the type and commercial 
designation of the respirator It con­
tains, and all appropriate approval 
labels. 

(bl Containers supplied by the appli­
cant for carrylng or storing sell-con­
tained breathlnr apparatus will be In­
spected, examined, and tested as com­
ponent.a of the respirator for which 
approval la aought. 
· <c> Containers for aeU-contained 
breathing apparatus shall be deslirned 
and constructed to permJt easy remov­
al of the apparatus. 

111.15 Half-muk faceplecea, full race­
plecea, mouthplecea; nt; minimum re­
qulnmenta. 

(a) Half-mask facepleces and full fa­
cepleces shall be designed and con­
structed to flt persons with various 
facial shapes and sizes, either U> by 
providing more than one faceplece 
size, or (2) by providing one faceplece 
size which will flt varying facial 
shapes and sizes. 

Cb> Full facepleces shall provide for 
the optional use of corrective specta­
cles or lenses which shall not reduce 
the respiratory protective qualities of 
the apparatus. 

(c) Apparatus with mouthpieces 
&hall be equipped with nosecllps which 
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are securely attached to the mouth­
piece or apparatus and provide an air· 
tlrht seal. 

(d> Faceplecea shall be deslrned to 
prevent eyepiece, spectacle, and Jen, 
forrtn.. -

I 11.71 Faceplec.a; e7epleca; minimum 
requlffmenta. 

Ca) Faceplecea shall be designed and 
constructed to provide adequate vision 
which la not distorted by the eyepiece. 

(bJ All eyepieces shall be designed 
and constructed to meet the Impact 
and penetration requirements speci­
fied In Federal Specification, Mask, 
Air Llne, and Respirator, Air Filtering, 
lnduatrtaJ, OOO-M-126d, October 11, 
1965. Thia Federal Speclllcatlon la 
avallable from the Government Print­
Ing Office or the General Services Ad· 
mtnistratlon. 

111.71 Inhalation and nhalatlon nha; 
minimum requ1".menta. 

Ca> Inhalation and exhalation valves 
shall be provided where necessary and 
protected aaaJnat damage and distor­
tion. 

<b> Exhalation valves shall be: 
(1) Protected against external lnfiu­

ence, and 
(2) Designed and constructed to pre­

vent Inward leakage of contaminated 
air. 

111.78 Head hamean1; minimum require­
ment.. 

<a> Facepleces shall be equipped 
with adjustable and replaceable head 
harnesses deslrned and constructed to 
provide adequate tension during sus­
pension and an even dlstrtbutlon of 
pressure over the entire area In con- · 
tad with the face. 

(b) Mouthpieces shall be equipped, 
where applicable, with adjustable and 
replaceable hemes.sea designed and 
constructed to hold the mouthpiece In 
place. 

111.79 Dnalhlnr pa; minimum requlre-
menll. , 

(a) Breathing gas uaed to supply ap­
paratus shall be resplrable and contain 
no less than 19.6 (dry atmosphere> 
volume percent of oxygen. 

Mine Safety ond Heolth Admln., labor 

,'···(b) Oxygen, Including liquid oxygen, 
ahall meet the mln1mum requirements 
for medical or breathing oxygen set 

.torth In the U.S. Pharmacopela. 
(c) Compressed, raaeoua breathing 

, air shall meet the applicable mtntmum 
. p-ade requirement.a for Type I gaaeoua 

· . air set forth In the Compreased Oas 
' Asaoclatlon Commodity Specification 

':,",'• 

for Air, 0 -7.1 COrade D or higher 
quallty). 

(d) Compressed, llquefled breathing 
air shall meet the applJcable minimum 
an,de requirements for Type II llquld 
air set forth In the Compresi;ed Ga.a 
Asaoclatlon Commodity Specification 
for Air, 0-7.1 <Grade B or higher qual­
ity). 

111.19-1 lnterchanreabllll:, of oK:,gen 
and air prohibited. 

Approvals shall not be l&sued by 
! MSHA and the Institute for any appa. 
, " ratua, combination of respirator &a• 

eemblles, or any apparatua or resplra­
,. tor component which la deslrned or 
~-. constructed to permit the Interchange­
,. able use of oxygen and air. 

! · -· 

111.80 Compre11ed bnathlnr ru and liq­
" · · uened bruthln1 ru eontaJnen; mini­

if. :~: mum requlttmenla. 
(a) Compressed breathing gas and 

liquefied breathing gaa containers 
shall meet the mlntmum requirements 
of the Department of Transportation 
tor Interstate shipment of such con-

. tainers when luUy charged. 
,,; <bl Buch containers shall be perma­
J nently and legibly marked to Identify 
,;,,: their contents, e.g., compressed 

breathing air, compressed breathing 
ox:vaen, liquefied breathing air, or liq­

•· uefled breathing oxygen. 
Cc> Containers normally removed 

from apparatus for renlllng sha11 be 
equipped with a dial indicating gage 
which shows the pressure ln the con­
tainer. 
· (d> Compressed breathing cas con­
ta.lned valves or a separate charging 
11:vetem or adapter provided with each 
app&l'1ltU8 shall be equipped with 
outlet threads specified for the service 
by the American National Standard 
for Compressed Ga.s Cylinder Valve 
Outlet and Inlet Connections, B57.l 
(11185), obtainable from American Na-

§ 11.81 

tlonal Standards Institute. Inc.. 1430 
B~oadway, New York, NY 10018. 

111 .81 Gu preuun ira1ee; minimum re­
qulrementa. 

(a) Oas pressure gages employed on 
compressed breathing gaa containers 
shall be calibrated In pounds per 
square Inch. 

(b> Liquid-level gages shall be cali­
brated in fraotlon:i or total container 
capacity, or In unlt.s of liquid volwne. 

(c) Oas pressure gages other than 
those specified In paragraphs <a> and 
<bl or this section shall be calibrated 
In: 

C ll Pounds per square Inch, or 
(2) In fractions of total container ca­

pacity, or 
(3) Both In pounds per square Inch 

and fractions or total container capac· 
lty. 

(d) Cl) Dial-indicating gages shall be 
reliable to within ± 6 percent of full 
scale when tested both up and down 
the scale at each of 6 equal Intervals. 

C2> The full scale graduation of dial­
indicating gages shall not exceed 150 
percent of the maximum rated cylin­
der pressures specified for the contain­
er In applicable Department of Trans­
portation specifications or permits. 

(e) (1) Stem-type gages shall be read­
able by sight and by touch and shall 
have a stem travel distance of not less 
than one-fourth inch between each 
graduation . 

(2> A minimum of flve graduations 
shall be engraved on the stem of each 
gage and these graduations shall In­
clude readings for empty, one-quarter, 
one-half, three-quarters, and full . 

<3> Stem gage readings shall not 
vary from true readings by more than 
one-sixteenth Inch per Inch or slem 
travel. 

<1> The loss of gas through a broken 
gage or severed gage connecllon shall 
not exceed 70 liters per minute when 
the cylinder pressure Is 6,900 kN/m.' 
(1,000 pounds per square Inch gage) or 
when the liquid level Is at one-hair. 
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(g) Where gages are connected to 
the apparatus through a gage line. the 
gage and line shall be capable of being 
Isolated from the apparatus except 
where the failure of the gage or line 



w 
U1 
0) 

§ 11.82 

would not lmpalr the performance or 
service life of the apparatus. 

(hl Oxygen pressure gages ehe.ll 
have the words, "Oxygen" and "Use 
No Oil," marked prominently on the 
gage. 

(I) ell Apparatus using compressed 
breathing 1as. except apparatus claasl­
lled for escape only, shaU be equipped 
with gages visible to the wearer which 
Indicate the remaining gas content In 
the container. 

C2> Apparatus using liquefied breath­
Ing gas, except apparatus classified for 
escape only, shall be equipped with 
gages visible to the wearer which Indi­
cate the remaining liquid content In 
the container; however, where the 
liquid content cannot be rapidly 
vented, 1111d the service time of the 
device begins Immediately after filling, 
a timer shall be provided In place of a 
visible gage. 

111.82 Tlmen; elapsed time lndlcaton; re­
maining 1enlce llfe lndlcaton; mini­
mum requirement.. 

(al Elapsed time Indicators shall be 
provided lor apparatus with a chemi­
cal oxygen source, except: 

<ll Apparatus used for escape only; 
or, 

(2) Liquefied breathing gas appara­
tus equipped with gages visible to the 
wearer which Indicate the remaining 
liquid content In the container. 

(bl The timer or other Indicator 
shall be accurately calibrated In min­
utes of remaining service lite. 

(c) Timers shall be readable by sight 
and by touch during use by the 
wearer. 

<d> Timers shall be equipped with 
automatically preset alanns which will 
warn the wearer for a period of 'I· sec­
onds or more after the preset time has 
elapsed. 

(el Remaining service-life Indicators 
or warning devices 11hall be provided In 
addition to a pressure gage on com• 
pressed gas self-contained breathing 
apparatus, except apparatus used lo.r 
escape only, 1111d shall operate auto, 
matlcally without preadJustment by 
the wearer. 

(!) Each remaining service-me Indi­
cator or warning device shall give an 
alarm when the remaining service life 
of the apparatus ill reduced within a 

30 CFR Ch. I (7-1-87 Edition) 

range of 20 to 25 percent of Its rated 
service time. 

I Jl.83 Hand-opera~ tshea; minimum 
requirement.a. 

(a} Hand-operated valves shall be de­
signed and constructed to prevent re­
moval of the stem from the valve body 
during normal usage to Insure against 
a sudden release of the full pressure of 
the contalner when the valve 1!1 
opened. 

(bl Valves shall be designed or posi­
tioned to prevent accidental opening 
and closing, and damage from external 
forces. 

(cl Valves operated during use or the 
apparatus shall be Installed In loca­
tions where they can be readily adJust­
ed by the wearer. 

Cd) Main-line valves, designed and 
constructed to conserve gas In the 
event or a regulator or demand valve , , 
failure, shall be provided In addition 
to gas contalner valves, except when 
such faUu.re will not affect perform­
ance. 

(el Hand-operal.ed bypass systema 
designed and constructed to permit 
the wearer to breathe and to conserve 
his gas supply In the event of a regula· 
tor or demand valve failure. shall be 
provided where necessary, 

<O Valves Installed on apparatus 
shall be clearly distinguishable from 
one another by sight and touch. 

Cg) The bypass system valve control 
shall be colored red. 

(h) A maJn-llne or bypass valve or 
system will not be required on appara.­
tus for escape only. 

Cl> Safety relief valves or systems, 
designed and constructed to release 
exce611 pressure In the breathing cir· : 
cult, shall be provided on closed-clrcult ~ 
apparatus, and shall meet the follow- , 
lng requirements: ~ 

Cl) The relief valve or system shall ·I 
operate automatically when the pres- · 
sure ln the breathing cl.rcu1t on the In· :· 
halatlon side of the breathing ball' · 
reaches 13 nun. Cone-half Inch) water· 
column height of pressure above the . 
mlnlmum preBSur~ required to fill the · 
breathing ba1. within the breathln& · 
resistance requirements for the appa.:, ,. 
rat.us. ., , :.1 
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escape only where the test period shall 
be the rated time of the apparatus). 

(2) The relief valve or system shall 
be designed to prevent external atmos­
pheres from entering the breathing 
circuit. 

. (3) The relief valve or system shall 
be designed to permit manual overrld· 
Ing for test purposes and In the event 
,of a failure In the valve or sys.tern. 

111.84 Breathing ba,ia; minimum require· 
menll. 

(al Breathing bags shall have sum­
olent volume to prevent gas waste 
during exhalation and to provide an 
adequate reserve for Inhalation. 

(b) Breathing bags shall be con­
structed or materials which are nexl· 
ble and resistant to gasoline vapors. 

(c) Breathing bags shall be Installed 
In a location which will protect them 
from damage or collapse by external 
forces, except on apparatus classified 
for escape only. 

111.85 Self-contained brnlhlng 11ppara, 
lu1; performance requlremenll; sener• 
al. 

;; Self-contained breathing apparatus 
and the Individual components of each 
1uch device shall as applicable meet 
the requirements specified In It 11.85-

.", ·1 through 11.85-19. ~· ·. f 1p, 11.85-l Compone.nt par11 upoaed lo 
· )• OllJSen preuurea; minimum require• 

menll. 
,\ . Each applicant shall cert.Uy that the 
, ,· . materials employed In the construe, 
,.,: tlon or component parts exposed to 
~ ; - · o:i:ygen pressures above atmospheric 
?.I:'.: presaure are safe and compatible for 
,rt thelr intended use. 

./· . . 111,85-2 Compreued SU flllen; mlnl-
t::• mum requirement.. 

~_'!t All ael!-contalned breathing appara­
l tua using compressed gas shall have a 
'· · filter downstream of the gas source to 

'.l;! ef!ectlvely remove particles from the 
·pa stream. 
I 
· 111.85-3 Breathing bas tut. 
· (al Breathing bags will be tested In 

• 1an air atmosphere saturated with gas­
' ollne vapor at room temperature (24-
. ao· C./'16-85' F.l for a continuous 

period of twice the rated time of the 
· ll)paratus <except for apparatws for 
~: 

<b> The bag wlU be operated during 
this lest by a breathln1 machine with 
24 resplrallom per minute and a 
minute-volume or 40 liters. 

Cc) A breathing machine cam with a 
worlr. rate of 622 kg.-m./mln. will be 
used.' 

<d) The air within the bag(sl ~hall 
not contain more than 100 parts per 
million of gasoline vapor at the end of 
the test. 

a I 1.85-4 Weight requlremenl. 
(a) The completely assembled and 

fully charged apparatus shall not 
weigh more than 16 kg. <35 pounds); 
however, where the weight decreases 
by more than 25 percent o( Its lnlllal 
charge weight durlnc Its rated service 
life, the maximum allowable weight of 
a completely assembled and fully 
charged apparatus shall be 18 kg. (40 
pounds). 

(b) Where an apparatus employs 
equipment which contributes materlal­
ly to the wearer's comfort, e.g., a cool­
Ing system, the completely assembled 
and fully charged apparatus shall not 
weigh more than 18 kg. (40 pounds) re­
gardless of the decrease In weight 
during use. 

I I 1.8:;..6 Breath Ins reelelance teal; lnhnla­
llon. 

(a) Resistance to Inhalation airflow 
will be measured In the faceplece or 
mouthpiece while the apparatus Is op­
erated by a breathing machine a.s de­
scribed In 111.85-3. 

(bl The Inhalation resistance of 
open-circuit apparatus shall not 
uceed 32 mm. (1.25 Inch) water­
column height (at a flow rate or 120 
liters pe.r minute>. 

(cl The Inhalation resistance or 
closed,clrcult apparatus shall not 
exceed the dllference between exhala­
tion resistance (t 11.85-0(e)l and 10 
cm. <4 Inches) water-column height. 

'SIiverman, L., O . Lee, T . Plotkin, L. 
Amory, and A. R. Yancey, Fundamenlal 
Fact.on In Dealgn or Prot.ecUve Equipment, 
0 .8 .R.D. Report No. 6'132, lsaued Apr. I , 
1946. The dimensions or the breathing ma­
chine cam are available from MSHA upon 
request. 
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II I 1.85-6 Bnalhlnr reel1lance teat: exha· 
lallon. 

<a) Resistance to exhalation airflow 
will be measured In the (~piece or 
mouthpiece of open-circuit apparatus 
with air flowing at:· a continuous rate 
or 85 titers per minute. 

Cb> The exhalation resistance of 
demand apparatus shall not exceed 25 
mm. (l lhchl water-column height. 

(cl The exhalation resistance of 
pressure-demand apparatus shall not 
exceed the static pressure In the race­
piece by more than 51 m.m. (2 Inches) 
water-column height. 

(d) The static pressure <at zero flow) 
In the raceplece shall not exceed 38 
mm. (1.5 Inches) water-column height. 

<el Resistance to exhalation airflow 
wtll be measured In the faceplece or 
mouthpiece of closed-circuit apparatus 
with a breathing machine as described 
In I 11.85-3, and the exhalation resist­
ance shall not exceed 51 mm. Cl 
Inches> water-column height. 

D t 1.85-7 Exh11latlon ~aln lukage IHL 

(al Dry exhalation valves and valve 
seats will be subjected to a suction of 
25 mm. (1 Inch) water-column height 
while In a normal operating position. 

(bl Leakage between the valve and 
the valve seat shall not exceed 30 mil· 
llllters per minute. 

n l l.85-8 Gu now teat; open-circuit •PP•· 
nlua. 

<a> A static-now test will be per· 
formed on all open-circuit apparatus. 

Cbl The now from the apparatus 
shall be great.er than 200 liters per 
minute when the pressure In the face· 
piece of demand-apparatus Is lowered 
by 51 mm. <2 Inches> water-column 
height when full container pressure la 
applied. 

(Cl Where pressure demand appara­
tus are tested, the Clow wUJ be meas­
ured at zero gage pressure ln the. face­
piece. 

<dl Where apparatus with com­
pressed-breathing-gas containers are 
tested, the flow test shall also be made 
with 3,450 kN/m. 1 <500 p.s.l.g.) con• 
talner pressure applied. 

30 CFR Ch. I (7-1-87 Edition) 

ll 11.85-9 Gu now le-l: dosed~lrcult •P­
paralu1. 

Cal Where oxygen Is supplied by a 
constant-now device only. the rate of 
now shall be at least 3 liters per 
minute for the entire rated service 
time of the apparatus. 

Cb) Where constant Dow Is used In 
conJunctlon with demand flow, the 
constant now shall be greater than 1.5 
liters per minute for the entire rated 
service time. 

<cl All demand-rtow devices shall 
provide at least 30 lllers or oxygen per 
minute when ln the Cully open posl· 
tlon. 

1111.85-10 Se"lce time teal: open-circuit 
apparatus. 

Cal Service time will be measured 
with a breathlng machine aa described 
In 111.85-3. 

Cb> The open-circuit apparatus will 
be classified according to the length of 
time It supplies air or oxygen to the 
breathing machine. 

(cl The service time obtained on thlll 
test wlll be used to classify the open­
circuit apparatus In accordance with 
I J 1.63. 

111 .86-11 Se"lce lime tut: clo1ed~lrcult 
apparatua. 

(a) The closed-circuit apparatus will 
be classified accordlng to the length or 
time It supplies adequate breathlnr 
gaa to the wearer during man test No. 
f described ln Table 4. 

Cb> The service time obtained on 
man test No. 4 will be used to clB&SUY 
the closed-circuit apparatus In accord­
ance with 111 .53. 

1111.85-12 Tut ror carbon dloidde In In• 
1plred 1JB.9; open- and doaed~lrcult ap­
paralu1; maximum allowable llmlla. 

(al Open-circuit apparatus: . 
(1) The concentration of carbon di· . 

oxide In Inspired gas In open-circuit 
apparatus will be measured at the ' 
mouth while t.he apparatus mounted 
on a dummy head Is operated by a . 
breathing machine.• 

• t<looB, E. J .. an\! J. Lamonica. A r,ta. · 
chine-Test Method for Meuurln1 C&rboD ; 
Dioxide In the Inspired Air or Self-Coo-, 

Co1dh1. ... 

: ~·· 
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t (2) The breathing rate will be 14.5 
· ; respirations per minute with a minute­

; volume of 10.5 llters. 
I (3) A sedentary breathing machine 
; cam will be used. 
' <t> The apparatus will be tested at a 
temperature of 27"±2" C. (80" ± 5" F.l. 

(5) A concentration of 5 percent 
carbon dioxide In air will be exhaled 
Into the fa.ceplece. 

(bl Closed-circuit apparatus: \ ll The 
ooncentrallon of carbon dioxide In ln­
aplred gas In closed-circuit apparatus 
wlU be measured at the mouth while 
the part.& of lhe apparatus contribut­
ing lo dead-air space are mounted on a 
dummy head and operated by the 

. ., .. breathing machine as In paragraphs 
; , (1)(1 l through (5) of this section. 
.·: Cc) During the testing required by 
: : pU"Bgraphs <al and Cbl or this section, 
•, .. : the concentration of carbon dioxide In 
., · Inspired gas at the mouth will be con­
t Unuously recorded, and the maximum 
t; average concentration during the In· 

:; halatlon portion of the breathing 
l cycle shall not exceed the followlng 
;_~t,: 

llol"'°"'lllan30"*'"<1os .......... ........................... .. 
1 hoo.r .. - ............................ ............ _ ... _ .... __ .. .. 
..................................................... ...................... ,, , .................. ___ , ...... .................. ..................... .. 

) 4 """"·----·---·-.. ·---................................. . 

M1111:lmum 
ollowabl• 
•v•1g,a -~· liOn of 
Wbon 

dlolridltln 
lnsphdu 
pt<CerU by -

2.5 
2.0 
u 
1.0 
1.0 

, (dl In addition to the test require· 
' menta for closed-circuit apparatus set 

forth In paragraph (b) or this section, 
Pl aamples will be taken during the 
eourse of the man tests described In 
Tablea l, 2, 3, and 4. These gas sam-

wlll be taken from the closed-clr­
t apparatus at a point downstream 

· the carbon dioxide sorbent, and 
Ibey sh&.11 not contain more than 0.5 

ot carbon dioxide at a.ny time, 
pt on apparatus ror escape only, 

ed Breathlna Ap1>aratu.'!. Bureau of 
Report of lnveiitlptlona 8885, 19611, 

pp. 
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using a mouthpiece only, the sample 
shall not contain more than 1.5 per· 
cent carbon dioxide at any time. 
(31 FR 62U, Mar. 25, 1972, as amended al 
41 FR 10892, Mnr. 15. 19161 

I 11.85-13 TtRl.!I durlnl{ lnw lempernlure 
operation. 

<al The applicant shall specify the 
minimum temperature for sare oper­
ation and two persons will perform the 
tests described In paragraphs (c) and 
Cd) of this section, wearing Lhe appara­
tus according to nppllcant's dlrecllons. 
At the specified temperature. the ap­
paratus shall meet all the require­
ments described In paragfaph (e> of 
this section. 

(bl The apparatus wlll be precooled 
at the specified minimum temperature 
for 4 hours. 

<cl The apparatus wlll be worn In 
the low temperature chamber for 30 
minutes, or for the service time of the 
apparatus, whichever Is less. 

Cd) Durlng the test period, alternate 
I-minute periods or exercise and rest 
will be required with the exercise peri­
ods consisting of stepping onto and off 
a box 21.5 cm. (8-Y. Inches) high at a 
rate of 30 cycles per minute. 

Ce) <l) The apparatus shall funcllon 
satisfactorily at the specified mini­
mum temperature on duplicate tests. 

(2) The wearer shall have sufficient 
unobscured vision to perform the 
work. 

(3) The wearer shall not experience 
undue discomfort because of airflow 
restriction or other physical or cheml· 
cal changes In the operation of the ap­
paratus. 

(fl Auxiliary low-temperature parts 
which are commerclally avatlable to 
the user may be used on the apparatus 
to meet the requirements described In 
paragraph (el of this section. 

a 11.85-U Man leal.11; leallnr condltlona; 
general requlrementa. 

Cal The man tests described In 
Tables 1, 2, 3, and 4 represent the 
workload performed In the mining, 
mineral, or allied Industries by a 
person wearing the apparatus tested. 

<bl The apparatus tested will be 
worn by lru;tltute personnel trained In 
the use of sel.f-contalned breathing BP· 
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paratus. and t he wearer will , before 
partlclpo.tlng In these t ests, pass a 
physlco.t examination conducted by a 
qualified physician. ., 

<cl All man tests will be conducted 
by the Institute. 

(d) The apparatus wlll be examined 
before each man test to ensure that It 
Is In proper working order. 

(el Breathing resistance will be 
measured within the raceplece or 
mouthpiece and the wearer's pulse 
and respiration rate will be recorded 
during each 2 minute sample period 
prescribed In tests 1, 2, 3, and 4. 

m Man tests l, 2, 3, 4, 5, and 6 will 
be conducted In duplicate. 

(g) If man tests are not completed 
through no fault of the apparatus, the 
test wlll be repeated. 
(3? FR 6244. Mar. 25, 1972, as amended al 
38 FR 6993, Mar. 15. 19?31 

111.SS-15 Man IHI• I, 2, 3, and 4; nqulrt• 
mento. 

(a) Man tests 1, 2, 3, and 4, set forth 
In Tables 1, 2, 3, and 4 respectively, 
prescribe the duration and sequence or 
specific activities. These tests will be 
conducted to: 

Cl l Familiarize the wearer with the 
apparatus during use; 

(2) Provide for a gradual Increase In 
activity; 

(3) Evaluate t he apparatus under 
dlUerent types of work and physical 
orientation; and 

(4) Provide Information on the oper­
attng and breathing characterl.stlcs or 
the apparatus during actual use. 

I l l.BS-16 Man teat 6: requlremenh, 
Ca) Test 5 will be conducted to deter­

mine the maximum length of time the 
apparatus wlll supply the respiratory 
needs of the wearer while he Is sitting 
at rest. 

Cb) The wearer wlll manipulate the 
devices controlling Ule supply or 
breathing gas to the advantage or the 
apparatus. 

Cc) SamPcles of Inspiration from 
within the apparatus faceplece or 
mouthpiece shall be taken once every 
16 minutes, and shall meet the mini­
mum requirement for oxygen specified 
In I 11.'19Ca>. and the maximum allow­
able average concent ration of carbon 
dioxide specified In I 11.85-12<cl. 
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Cd) One sample o( Inspiration wlll be 
taken In the case of J.. 5,, and 10· 
minute apparatus. 

1111.SS-17 Man tut 6; requirement•. 

<al Man test 6 will be conducted with 
respect to liquefied breathing gas ap­
paratus only. 

(bl This test will be conducted to 
evaluate operallon of the apparatus In 
other than vertical positions. 

Cc> The wearer wlll lie face down­
ward for one-fourth the service life or 
the apparatus with a full charge of liq· 
uelled breathing ge.s, and then a one, 
quarter run charge of liquefied breath­
Ing gas. 

(d) The test wlll be repeated with 
the wearer lying on each side and on 
his back. 

<e> The oxygen content of the gas 
supplied to the wearer by the appara• 
tus will be contlnuously measured. 

I 11.8S-18 Man lnlo; performance re­
quirement.a. 

<a) The apparatus shall satisfy the 
respiratory requirements or the 
wearer for the classified service time. 

<b) Fogging or t he eyepiece shall not 
obscure the wearer's vision, and the 
wearer shall not experience undue dis­
comfort because of lit or other charac­
terl.stlc.s of the apparatus. 

<c) When the ambient temperature 
during testing Is 24'± 6' C. <'15" ± 10' 
F.>, the maximum temperature or In· 
spired air recorded during man tests 
shall not exceed the following, after 
correction for deviation from 24' C. 
<'15' F.l: 

-· Mblmum .... ...,, ~ 
WMt• Nf'llk:1 llf• of rollU.. t~aha'•ol _.,.,.,. .... _,, ln,i,tecl air 11111 

al nol hc»ed-
lnspwo<I .... _ 'F. • C. 

V• houll OI '811 ........... ._..,._ .... 0-100 135 57 
I\ hour la 'I', IJc:U ---·-· 0-50 125 52 

SCHOO I 110 ,., 
1 10 2 ...... ... .......................... 0 -50 115 49 

50-100 '105 .. , 
3 hour•--··-··--·· ......... 0· 50 110 u 

50-100 '100 131 
• ton ................. -·-··-···--·" 0· 50 105 41 

50-100 •vs '35 

•WJ,,e,,e pe,c.nt , ... ~ .~it 50-tOO and appw1 .. 

:.=::.~=-=·~tti;1~.~ --
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111 .8:.-19 Gu llghtneoa tut; minimum re­
quirement.a. 

<a> Each apparatus will be tested for 
tightness by persons wearing It In an 
atmosphere of 1.000 p.p.m. lsoamyl ac­
etate. 

§ 11.85- 19 

(bl Six persons wlll each wear the 
apparatus In the test concentrations 
specified In paragraph <a) of this sec· 
tlon for 2 minutes and none shall 
detect the odor or taste of the test 
vapor. 

33 
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§ 11.90 

Subpart 1-Gaa Maski 

D 11.90 Gu mask•: d"crlpllon, 
<a> Oas masks Including all com• 

pletely assembled air purifying masks 
designed for use as respiratory protec­
tion during entry Into atmospheres 
not Immediately dangerous to life or 
health or escape only from hazardous 
atmospheres containing adequate 
oxygen to support me are described as 
follows: 

Cl> Front-mounted or back-mounted 
ga., ma.sk. A gas mask which consists 
of a full Iaceplece, a breathing tube, a 
canister at the front or back, a canis­
ter harness, and associated connec­
tions. 

(21 Chln-.slJ.1/e ga., ma.sic. A gas mask 
which consists of a lull faceplece, a 
canister which Is usually attached to 
the Iaceplece, and associated connec­
tions. 

(3) E.sca11e ga.., ma.,k. A gas mask de­
signed for use during escape only from 
hazardous atmospheres which consists 
of a faceplece or mouthpiece, a canis­
ter, and associated connections. 

(b) Oas masks shall be further de­
scribed according to the types of gases 
or vapors against which they are de­
signed to provide respiratory protec­
tion, as (ollows: 

'I'IIPe o/ front-mounted or back,mounltd ga., 
mAUk 
Acid sas • • • 
Ammonia 
Carbon monoxide 
Oriumlc Vapor • • • 
Other aas!es l and vapor<s> ' • ' 
ComblnaUon of two or more of the above 

p.ses and vapors. • • • 
Combination or acid 1111-q, ammonia, carbon 

monoxide, and orsanlc vaponi. • • • 
7'vpe of chln-atvle oa..s ma.,k 

Acid gas• • ' 
Ammonia 
Carbon monoxide 
Organic vapor • • • , 
Olher gastesl and vapor(sl • • • 
Combination of two or more of the above 

ga.ses and vapors.• • • 
TJ,pe of e,cape.11iu ma.ik 

Acid gas• •' ' 

• Approval may be !or acid gases or organ­
ic vapors as a class or for specific acid gases 
or organic vapors. 

30 CFR Ch. I (7-1-87 Edltlan) 

Ammonia' 
Carbon monoxide 
Organic vapor • • • ' 
Other gasCsl and vapor<a) • • ~ ' 
Combination of two or more of the above 

aaae.s and vapors.• • • • 

<cl Gas masks for respiratory protec­
tion against gases e.nq vapors other 
than those specllled In paragraph Cb) 
of this section, may be approved upon 
submittal of an application In writing 
for approval to the Testing and Certi­
fication Laboratory llstlng the gas or 
vapor e.nd suggested maximum use 
concentration for the specific type of 
gas mask. The lnstltute and MSHA 
will consider the application and 
accept or reJect It on the basis of 
elfect on the wearer's health and 
safety e.nd any field experience In use 
of gas masks for such exposures. If the 
application Ls accepted, the Institute 
will test such masks In accordance 
with the requirements of this subpart. 

NoT1:: For Information on Sfl!e use concen, 
traUons and tor ln!onnatlon ~ovemlng the 
selection, use, · and maintenance of ru 
maska. the gu mask user should refer lo 
rei1Jlaltoru, Issued by the Mine Safety and 
Health Administration or by the Oa:upa­
llonal Safety and Health Administration, 
and to other applicable re1ulallons concern, 
Ins 1a..s roask.s. Reconunendatlons based on 
such resulallons may al.so be obtained from 
the National lnatllute for Occupational 
Sf!.lety and Health, 944 Chestnut Rldse ., 
Road, Morgantown. W. Va. 211505, Atte11, 
lion: Director, TCL: or from the N10SH ~ · 
r;lonal Consultants for Occupational Safety • 
and Health In the DHB8 Re1lonal Ofllcn 
throughout the country. 
(37 FR 6244, Mar. 25, 1912, as amended at '.! 
38 FR 6994, Mar. l!i, 19'13: 41 FR 108U, t 

• Not Ior use against gases or vapors with 
poor warning properties (except where 
MSHA or Occupational Safety and Heallb · 
Administration standards permit auch 11111 
for a specific g&& or vapor> or tho•e 111hlcb, 
1enerate high heats of rea.ctlon with aor-; 
bent materials In the canister. 

• Use or the ga.., mask may be limited bJ 
factors such as lower explosive limit, loxlco­
loglcal e!!ecl!, and faceplece Ill. LlmllatlODI 
on 1as mask service Ille and sorbent capa.o, 
tty limitations. shall be ~peclfled by the • . 
pllcant In lnstrucllon.s for aelecllon, UM! Uld 
maintenance or the gas mask. •. • 

• Eye prolecllon may be required In CG'\ 
lain conocnlrallons or 11ases and vapors. · 
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Mar. 15, 1976; 42 PR 65167, Dec. 30, 197?; 47 
PR 28095, June 29, 19821 

111.91 Gas masks: required components. 

,(al Each gas mask described In 
111.90 shall, where Its design requires, 
contain the following component 
parts: 

<1 l Faceplece or mouthpiece and 
nosecllp; 

(21 Canister or cartridge; 
<31 Canister harness; 
<41 External check valve; and 
C5l Breathing tube. 
Cb) The components of each gas 

mask shall meet the minimum con­
struction requirements set forth In 
Subpart O of this part. 

111.92 Canl•lcni and cartridges In paral­
lel; rcalatancc requirement•. 

Where two or more canisters or car-
lrldges a.re used In parallel, their re­
al!tance to airflow shall be. essentially 
equal. 

Canisters and cartridges; color and 
marking•; requlrcmcnle. 

: ~· The color and markings of all can ls­
-~. ters and cartridges or labels she.II con-

1fonn with the requirements of the 
,American National Standard for Iden­
. Wlcatlon of Air Purifying Respirator 

f:Canisters e.nd Cartridges, K 13.1-1973, 
f .obta!nable from the American Natlon­
.•11 Standards Institute, Inc.; H30 
: Broadway; New York. N.Y. 10018. 

: 111.94 Flltu-11 ueed with canister• and 
··\'l a.rtrldgea; location; replaccmcnL 
~ 1 (a> Particulate matte.r !Uters used In 
con.Junction with e. canister or ca.r­

e shall be located on the Inlet elde 
t.he canister or cartridge. 

'<bl Filters she.II be Incorporated In 
firmly attached to the ca.nlster or 

dge e.nd each filter assembly 
, where applicable, be designed to 
t Its easy removal from and re­

ment 1n the canister or cartridge. 

U5 Brnlhlng tubco; mh1lmum re­
'· ,ulrcmcnte. 
aJ Flexible breathing tubes used In 

unction with gas masks shall be 
ed and constructed to prevent: 
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Cl) Restriction of free head move, 
ment; 

(2) Disturbance of the m of face­
pieces or mouthpieces; 

(31 Interference with the wearer 's 
activities; and, 

(4) Shutort of airflow due to kink­
ing, or Crom chin or 11.rm pressure. 

§ 11.96 llornesecA; ln•lallolion and con­
•truclion: minimum rcqulrtment.s. 

Ca> Each gas mask shall, where nec­
essary, be equipped with a sullable 
harness designed and constructed to 
hold the components of the gns mask 
In position against the wearer's body. 

Cb) Harnesses s.hall be designed and 
constructed Lo permit easy removal 
and replacemenL or gas mask parts, 
and where applicable, provide for 
holding a full fBceplcce In the ready 
position when noL In use. 

I 11 .97 Gaa mHk cnntulncr~; minimum re-
. qulrement.s. · 

(e.) Oas masks shall be equipped 
with a substantial, durable container 
bearing markings which show the ap­
plicant's name, the type and commer­
cial designation of mask It contains 
and all appropriate approval labels. 

Cb) Containers for gas masks shall be 
designed and constructed to permit 
easy removal of the mask. 

§ 11.98 Half-mnok roceplecea, ruu foce­
plecce and mouthpieces; fit ; minimum 
requirement•. 

(e.l Half-mask facepleces e.nd full fa. 
cepleces shall be designed and con­
structed to flt persons with v11.rlous 
Iaclal shapes and sizes either: (II By 
providing more than one raceplece 
size, or (2) by providing one faceplece 
·size whlch. wlll . flt varyfng . ·racial . 
shapes and sizes. 

Cbl Full (acepleces shall provide for 
optional use of corrective spectacles or 
lenses. which shall not reduce the res­
piratory protective qualities or the gn.s 
mask. 

Cc) He.If-mask fe.cepleces shall not 
Interfere with the flt or common In­
dustrial safety spectacles, as deter­
mined by the Instltute's fBceplcce 
tests In I 11.102-3. 

Cdl Gas masks with mouthpieces 
shall be equipped with nosecllps which 
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are securely attached to the mouth­
piece or gas mask a.nd provide a.n air­
tight seal. 

30 CFR Ch. I (7-1-87 Edition) 

for performance e.nd protection speci­
fied In the tests described In It 11.102-
1 through 11.102-6. 

<e) Facepleces shall be designed to 
prevent eyepiece fogging. 
[Jl FR 02~( Mar. 25, 1912, u amended at 
38 FR 6993, Mar. 15, 19131 

D 11 .102- 1 Bnalhln1 realalance teat: mini­
mum requlremenlll. 

111.99 Faceplecu: eyeplrcee: minimum 
requlremenU. 

(a) Full facepleces shall be designed 
and constructed Lo provide adequate 
.vision which Is not distorted by the 
eye. 

(bl All eyepieces shall be dpslgned 
and constructed lo meet the \ Impact 
and penetration requirements speci­
fied In Federal Specification. Mask, 
Air Line: a.nd Respirator, Air Filtering, 
Industrial, ooo-M-125d, October 11, 
1965. 

111.100 lnhalallon and uhalatlon •aln•: 
minimum requlremenle. 

ta) Inhalation and exhalation valves 
shall be provided where necessary and 
protected against damage and dl.stor• 
Lion. 

(bl Inhalation valves shall be de­
signed a.nd constructed to prevent ex­
cessive exhaled air from advel'llely af­
fecting cartridges, canisters. a.nd IIJ. 
ters. 

(cl Exhalation valves shall be pro­
tected against external Influence, and 
designed lllld constructed to prevent 
lnwa.rd leakage of contaminated air. 

a 11.101 Head harnnaet; minimum re ­
qulremenlll. 

(a) Facepleces shall be equipped 
with adjustable and replaceable head 
harnesses, designed lllld constructed to 
provide adequate tension during use 
and an even d.lalrlbutlon or pressure 
over the entire area In contact with 
the face. 

(bl Mouthpieces shall be equipped, 
where applicable, with adjustable and 
replaceable harnesses designed and 
constructed to hold the mouthpiece In 
i,lace. 

a 11.102 Gu muk•: performanc, requlre, 
menta; 1enenl. 

<al Resistance to alrOow will be 
measured In the raceplece or mouth· 
piece or a gas mask mounted on a 
breathing machine both before and 
after each test conducted In accord· 
ance with U 11.102-3, 11.1 02-4, and 
11.102-5. with air llowlng at a continu­
ous rate of 85 liters per minute. 

(bl The maximum allowable resist· 
ance requirements for gas mask.s are 
as follows: 

M.-.XIMUM RESIST.-.NCE 

(mm. w11or ............ ....,.11 

T1J)I of OH malk 

f1·otU·maun!tod or blck-mounl~ 
ed !wilhoul pu11(\1111• follt<)-­

F,Otll•,_.,,.., or bod\,,..,.,.1· 
ed lwtlh _.,.od pen'cul11, 
M flf) ._ ................ ....... ---·· 

O""·•lyl,I ,_ pottkulall 
NI•) ................... ,= ................. . 

Ow>-1tyll (w!\11 •pp,""od pat• 
ticul1l1 lill•) ................ ---

EIICll>I' (wl\"""1 pat\lc,J1l1 
1111-, ........ .... .......... - .............. .. 

£IIClj>II (with -"""" ~ 
LIii rll•)----··· .......... .. 

70 

40 

IIO 

10 

75 

85 

,s 

IIO 

75 

gs 

I lt.102-2 Exhalation nlve ltak111e tul 

:zo 

<a> Dry exhale.lion valves and valve 
seats wUl be eubJected to a suction of 
25 mm. water-column height while In 1, 
norm&! operating position. . 

Cb) Leakage between the valve and ,. 
valve seat shall not exceed 30 mWW.· 
ters per minute. 

I t 1.102-3 Faceplrce 
qulrtmenta. 

ca> The complete ga.s ma.sk wW be 
fitted to the faces of persona havlnl 
varying facial shapes and sizes. 

Oas mMk.8 and the Individual com­
ponents or each such device shall, as 
appropriate, meet the requirement.a 

(bl Where the applicant specllles • 
raceplece size or sizes for the IU 
mask, together with the approximate 
measurements of faces they are R­
sl=ed to flt, the Institute wlU lns\1111 .... ·r 
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that test subjects suit such facial 
measurements. 

(c) Any gas mask parts which must 
be .removed to perform the raceplece 
or mouthpiece m test shall be replace­
able without spe.clal tools and without 
disturbing the racepleoe or mouth­
piece flt. 

<dl The raceplece or mouthpiece m 
test, using positive or negative pres­
sure recommended by the ai,pllcant 
and described In his Instructions will 
be used before each test specl!led In 
paragraph (el or this section, and In 
111.102-4. 

!el U> Each wearer will enter a 
chamber containing 100 p.p.m. lsoamyl 
acetate vapor for a half-mask face­
piece and 1,000 i,.p.m. lsoamyl acetate 
vapor for a full faceplece or mouth­
piece. 

(21 The faceplece or mouthpiece may 
be adjusted, I! necessary, In the test 
chamber before starting the tests. 

(3> Each wearer will remain In the 
chamber for 8 minutes whlle perform• 
lng the followlng activities: 

(I) Two minutes, nodding and turn­
Ing head; 

(II) Two minutes, callsthenlc arm 
movements; 

' UIIJ Two minutes, running in place, l:. Ind 
" <M Two minutes, pumping with a 
.f• tire pump Into a 28 liter (1 cubic foot) 

;i co<~~::h wearer shall not detect the 
odor of lsoamyl acetate during the 
teat 
(31 FR 62H, Mar. 25, 1972, u amended at 
JI FR 8993, Mar. 15, 19731 

111.102-4 Dual, fume, ml1t, and 1mokl! 
, ,; ' , tnta; canlatere cont.alnln1 Rltere; mlnl-
441 mum requirement,. 
i5' Ca) Oas mask canisters containing 
;:tilt.ers for i,rotectlon against dusts, 
!,fumes, mists, and smokes In comblna-

'.11.on with gases, vapors, or gases and 
pors, will be tested a.a prescribed In 
11.HO. 

· (bl Oas mask canisters designed for 
,protection against smokes will be 

In an atmospheric concentra­
n or 100 micrograms or dloctyl 

phthalate per liter or air at continuous 
w rates of < ll 32 liters per minute, 

&Dd (2) 85 liters per minute for a 
od of 6 to 10 seconds, and the DOP 
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leakage through the canister shllll not 
exceed 0.03 percent of the test concen­
tration. 

a 11.102-5 Canlater bench IHle; minimum 
requirement.a. 

(a> < 1) Bench tests. except fo r 
carbon monoxide tests, wlll be made 
on e.n apparatus that allows the test 
atmosphere at 50 ± 5 percent relative 
humidity and room temperature 
(25'±2.5' C.) to enter the canister con, 
tlnuously at concentrations and rale$ 
of flow specified In Tables 5, 6, and 1. 

(2) Three canisters wlll be removed 
from containers and tested a.s received 
from the applicant. 

(3) Two canisters, other than those 
described In paragraph (al(2l or this 
section. will be equilibrated e.t room 
temperature by passing 25 percent rel ­
ative humidity air t hrough them at 64 
llt.ers per minute for 6 hours. 

<4> Two canisters, other than those 
described In pRrngraphs (a)(2J and <3> 
of this section, wlll be equlllbrated al 
room temperature by passing 85 per­
cent relative humidity air through 
them at 64 liters per minute for 6 
hours. 

<5> The equlllbrated Clllllsters wlll be 
resealed, kept In an upright position al 
room temperature, and tested within 
18 hours. 

(b) Front-mounted and back-mount­
ed gas mask canisters wlll be tested 
and shall meet the minimum require­
ments set forth In Table 5. 
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Cc) (lJ Front-mounted, and back· 
mounted, and chin-style canisters des­
ignated M providing respiratory pro­
tection against gases, ammonia, organ­
ic vai,ors, carbon monoxide and parUc­
ulate contaminants shall have a 
window or other Indicator to warn the 
gas mask wearer when the canister 
wlll no longer satisfactorily remove 
carbon monoxide from the Inhaled al.r. 

(2) Other types of front - and back­
mounted canisters may also be 
equipped with a window or other lndl· 
cator to warn or Imminent leakage of 
other gases or vapors. 

( 3) The window Indicator canisters 
will be tested as regular canisters. but 
shall show o. sallsfnclory Indicator 
change or other WRmlng before the al -
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lowable canister penetration has oc­
curred. 

(dl Chin-style 11as mask can!Gters 
shall meet the minimum requlrementa 
set forth In Table 6. 
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(e) Escape 11as mask canisters shall 
meet the minimum requlremenlll set 
rorth ln Table 1. 

TABLE 5-CANISTER BENCH TESTS ANO REQUIREMENTS FOR FRONT·MOUNTED ANO BACK· 

MOUNTEO GAS MASK CANISTERS 

[30 CFR P•rt 11, s..t,pwt I, I 11,102-5! 

C•nlsltf typo f es I Cllt'd lion 

Taste~• 
1-----,---'-,-:::---:-i ~ ol c;::c-,~ Flow 1010 IHII 
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~dd 911 ...................... A1 teceNfld ............. ~~.::::::::::::::::::. 20.000 14 
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a . .... M ............. - •• 20,000 32 

::::·~ ............. !li~~::::~:i::I E~~ii:~:~:'.~j:: 
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01.-1ypes•. 

3 
3 
C 
C 
Q 

C 
3 
C 
2 
3 
3 
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a 12 
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I'> •ea 
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ctutlrig Du flrN. I I I r-·--• MIi bll 115:t:!Jpct lemperal\.l'e ar lnl 1lrno1pt...,111 e,olllfM"g lh• lnl ~ffl.l'• wtll bl • R•l1We tMJm'dtlY o e,. • .............. • 

0.2.s-c-o·. 1~ .......... --· 
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nl>Or, and ammonia wm bl e mn 1n,111d 01 12 """-

T,.BLE ~CANISTER BENCH TESTS.AND REQUIREMENTS FOfl CHIN-STYLE G,.S MASK CANISTERS 

[30 CFR PIIII 11 , s..llparl I. I 11 .102-51 

Cont,10, type 1 .. 1coodllloo 
l--- -1':;•::•r1"':;l __ mospher=-,'=--~ Niimi>« cl 

Concentll• F~ flie IHIS 

Acid 011 .. -, .......... - ...... A1 rec.ah'ed ............ SO . .......... __ 
0 . .............. , ...... .. 

EQUiliblOlocl ..... --. SO, ..... _ ........ . 
Cl, ..................... .. 

;::::~~:=~ §E}\f J::: ~~~;;;:~:::~t~~ 
eo,t,on monoxide ....... CO .................... . 

CO -·--··-··-

::, ..!l'neJ 11,=: 
5.000 
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5,000 

20.000 
5,000 
3.000 

14 
14 
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l2 
14 
32 
14 
l2 
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3 5 II l 

~ ~ :: ' 
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3ollbo,ietyp"''· 

CQn\blnaUon or all .................................... , .. ......................... . 
of a'biot• trPff •. 
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. !ABLE 7-CANISTEfl BENCH TESTS ANO AEOUIAEME.NTS FOR ESCAPE GAS MASK CANISTERS 

[30 CFR PIIII 11 , Sul,parl I, I 11. 102-51 

T111 coodll+On 
Guo, vlpOI' 

Numbo<ol 
(111!1 

~ea:imum 
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[37 FR 6244, Mar. 25, 1912, 11.s amended al 41 PR 10893, Mnr. 15, 1978; 41 FR 12302, Mnr. 25, 1878] 

Subpart J-Supplled-Alr Resplraton 

/, 111.110 Supplied-air resplralon: destrlp­
Uon. 

(a) Supplled-alr respirators, lnclud­
lnr all completely assembled resplra­
lora designed for use as respiratory 
protection during entry Into and 
escape from atmospheres not lmmedl­
&tely dan11erous to Ille or health are 

.. described as follows: 
, Cl) TJ,pe "A" .supplied-air re.spira. 

r · ton. A hose mask respirator, !or entry 
., Into and escape from atmospheres not 
'. Immediately dangerous to llfe or 
'. health, which consists or a motor­
. driven or hand-operated blower that 
·l>efflllts the free entrance or air when 

't &he blower Is not operating, a strong 
·luge-diameter hose having a low re­

lance to alr!Jow, a harness to which 
&be hose and the Jl!e.lJne are attached 
and a tl11ht-lltUng laceplece. 
f: (2) TJ/pe "AE" .supplied,cdr respira­
lOrl. A Type ' 'A" supplled-alr respira­
tor equipped with additional devices 
Of:altned to protect the wearer's head 
~ neck age.Inst Impact and abrasion 

rebounding abrasive material, 
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and with shielding material such as 
plastic, gln.ss, woven wire, sheet metal, 
or other suitable material to protect 
the window(s) of racepleces. hoods, 
and helmets which do not unduly 
Interfere with the wearer's vision and 
permit easy access to the external sur­
face o! such wlndowCsJ for cleaning. 

<3J TJ,pe "B" supplied-air respira­
tors. A hose mask respirator, for entry 
Into and escape from atmospheres not 
Immediately dangerous to life or 
health, which consists of a strong 
large-diameter hose with low resist­
ance to airflow through which the 
user draws Inspired air by means or his 
lungs alone, a harness . to which the 
hose ls attached, and a tight-fitting 
faceplece. 

(4) TJ,pe "BE" supplied-air respira­
tors. A type "B" supplled-alr respirator 
equipped with addltlonal devices de· 
signed to protect the wearer's head 
and neck against Impact and ebraston 
from rebounding abrasive material, 
and with shielding material such as 
plastic, glass, woven wire, sheet metal. 
or other 6Ullablc matcrlnl lo prolccl 
the wlndow(s) of facepleces, hoods, 
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and helmets which do not undu1y 
Interfere with the wearer's vision and 
permit easy access to the external sur­
face of such wlndow<s) for cleaning. 

(5) TJ/pe "C'' supplied-air re.,pira­
ton. An·· airline respirator, for entry 
Into and escape from atmospheres not 
Immediately dangerous to life or 
health, which consists of a source of 
resplrable breathing air, a hose, a de­
tachable coupling, a control valve, orl· 
flee, a demand valve or pressure 
demand valve, an arrangement for at­
taching the hose to the wearer, and a 
faceplece, hood, or helmet. 

(8) TJ/pe "CE" supplied-air respira­
lon. A type "C" supplied-air respirator 
equipped with additional devices de­
signed to protect the wearer's head 
and neck against Impact and abrasion 
from rebounding abrasive material, 
and with shielding material such as 
plastic, glass, woven wire, sheet metal, 
or other suitable material to protect 
the wtndow(s) of facepleces, hoods, 
and helmets which do not unduly 
Interfere with the wearer's vision and 
permit easy access to the external sur­
face of such wlndow(s) for cleaning. 
[37 FR 8244, Mar. 25, 1972, as amended at 
42 FR 85187, Dec. 30, 1977) 

D It.lit Supplled-alr reoplraton: r~ulr~ 
component.. 

Ca> Each supplied-air respirator de­
scribed In I 11.110 shall, where Its 
design requires, contain the following 
component parts: 

( 1) Fac.eplece, hood, or helmet; 
· ( 2> Air :Supply valve, orl!lce, or 

demand or pressure-demand regulator; 
(3) Hand operated or motor driven 

a.l.r blower; 
cu Air 11Upply hose: 
(5) Detachable couplings; 
<8> Flexible breathing tube; and 
('J) Respirator harness. 
Cb) The component parts of each 

supplied-air respirator shall meet the 
mtnlmum construction requirements 
set forth In Subpart G of this part. 

D 11.llZ Breathlnr tubeo: minimum re­
quirement,. 

<a> Flexible breathing tubes used In 
conjunction with supplied-air respira­
tors shall be designed and constructed 
t.o prevent: 

30 CFR Ch. I (7-1-17 Edition) 

(1 > Restriction of free head move• 
ment; 

<2> Disturbance of the m or face· 
pieces. mouthpieces, hoods, or hel-
me~ , 

(3) Interference with the wearer s 
activities; and 

C4> Shutoff of airflow due to kink· 
Ing, or from chin or arm pressure. 

111.113 HarnH,.eo; ln•lallatlon and con• 
1lructlon; minimum requlrementa. 

ca> Each supplied-air respirator 
sha.11, where necessary, be equipped 
with a suitable harness designed and 
constructed to hold the components of 
the respirator In position against the 
wearer's body. 

(bl Harnesses shall be designed and 
constructed to permit easy removal 
and replacement or respirator parts, 
and where applicable, provide for 
holding a full faceplece In the ready 
position when not In use. 

I Jl.114 Reaplrator contalnen; minimum 
requlrtmenta. 

Supplied-air re.splrators shall be 
equipped with a substantial, durable 
cont.alner bearing markings which 
show the applicant's name, the type 
and commercial designation of the res, 
plrator It contains, and all appropriate 
approval labelll. 

I 11.115 Halr-muk raceplecea, run r•ce­
plecea, hood1, and helmeta: m: mini· 
mum requirement,. 

cal Half-mask racepleces and run fa, 
cepleces shall be designed and con· 
structed to flt persons with varloua 
facial shapes and sizes either Cl) by 
providing more than one faceplece 
11lze, or (2) by provldJng one faceplece : 
size which will flt varying facial · 
shapes and sizes. ' 1 

Cb) Full facepleces shall provide -for. 
optional use of corrective spectacles or , 
lenses, which shall not reduce the res- ! 
plratory protective Qualities of the RS;~ 
plrator. .3 

Cc> Hoods and helmets shall be de- · 
signed and constructed to flt peraona 
with various l:)ead sizes, provide for , 
the optional use or corrective specta· 
cles or lenses, and Insure agalnat·any 
restrict.Ion of movement by .,1 
wearer. 
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Cd> Facepleces, hoods, and helmets 
shall be designed to prevent. eyepiece 
fogging. 

a 11.116 Faceplecu, hood,, and helmets; 
eyepiece.; minimum requlrementa. 

Ca) Facepleces, hoods, and helmets 
shall be designed and constructed to 
provide adequate vision which Is not 
distorted by the eyepiece. 

Cb) All eyepieces except those on 
Types B, BE. c. and CE supplied-air 
respirators shall be designed and con­
structed to meet the Impact and pene­
tration requirements specified In Fed­
eral Specification, Mask, Air Line, and 
Respirator. Air Filtering, Industrial 
OOG-M-125d, October 11, 1965. 

Cc) (1) The eyepieces of AE, BE, and 
CE type supplied-air respirators shall 
be shielded by plastic, glass, woven 
wire, sheet metal, or other suitable 
material which does not Interfere with 
the vision or the wearer. 

(2) Shields shall be mounted and at­
tached to the faceplece to provide easy 
access to the external surface of the 
eyepiece for cleaning. 

111.117 lnhalntlon and uhalatlon nlvea; 
check valves; minimum requirement,. 

Ca) Inhalation and exhalation valves 
ahall be provided where necessary and 
protected against distortion. 

-.'; ; <bl Exhalation valves shall be; 
•' Cl> Protected against damage and ex­

. )emal Influence; and 
ii :' (2) Designed and constructed to pre· 

,ent Inward leakage of contaminated 
: air. 
-. . Cc> Check valves designed and con. 
· ltructed to allow airflow toward the 
. faceplece only shall be provided In the 
·eo1111ect1ons to the faceplece or In the 
lloee fitting near the laceplece of all 
lfype A, AE, B, and BE supplied-air 

lrators. 
',, 

U.118 Head harne .. ea; minimum re­
~ qulremento. 

; Paeepleces shall be equipped with 
ldJWitable and replaceable head har-

wh lch are designed and con­
cted to provide adeQuate tension 

g use, and an even distribution of 
ure over the entire area In con­

With the race. 
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I 11.119 11,ad and neck prolecllon: sup, 
plied-air re•plratoro: minimum require­
ments. 

Type AE. BE, and CE supplied-air 
respirators shall be designed and con­
structed to provide protection against 
Impact and abrasion from rebounding 
abrasive materials to llie wearer's 
head and neck. 

fl 11.120 Air velocity and nnl •c level~: 
hoods and helmelA: minimum requlre­
mente. 

Noise levels generated by the respi­
rator will be measured Inside the hood 
or helmet at maximum airflow obtain­
able within pressure and hose length 
requirements and shall not exceed 80 
dBA. 

fl 11.121 Drcolhln,r gn~; minimum require ­
ment•. 

Cal Breathing gas used to supply 
supplied-air respirators shall be respl­
rable breathing air and contain no les.~ 
than 19.5 volume-percent of oxygen. 

Cb> Compressed, gaseous breathing 
air shall meet the applicable minimum 
grade requirements for Type I gaseous 
air set forth In the Compressed Gas 
Association Commodity Specl!lcntlon 
for Air. G -7.J <Grade O or higher 
quality), 

Cc) Compressed, liquefied breathing 
air shall meet the applicable minimum 
grade requirements for Type U liquid 
air set forth In the Compressed Gas 
Association Commodity Specltlcatton 
for Air, 0-7.1 (Grade B or higher qual ­
ity) , 

§ 11.122 Air supply 0011rce; hand-operated 
or motor driven air blowen; Type A 
supplied-air rei piraton; minimum re, 
qulremenll. 

(a) Blowers shall be designed and 
constructed lo deliver an adequate 
amount of air to the wearer with 
either direction of rotation, unless 
constructed to permit rotation In one 
direction only, and lo permit the free 
entrance of air to the hose when the 
blower ls not operated. 

<bl No multiple systems, whereby 
more than one user Is supplied by one 
blower, will be approved, unless each 
hose line ls connected di rectly to a 
manifold o.t the blower. 
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!I 11.123 Tumlnol nttlng• or ('hamben: 
Type B eupplled-alr re•plrnlor~: mini­
mum requirements. 

(al Blowers or conne.cllons to air 
supplies providing positive pressures 
shall not be approved for use on Type 
B supplied-air respirators. 

(bl Terminal fittings or chambers 
employed In Type B supplied-air respi ­
rators, shall be: 

t I> Installed In the Inlet of lhe hose. 
<2> Designed and constructed to pro­

vide for the dnwlng or air through 
corrosion resistant mnterlnl arr1mged 
so as to be capable of removing n1aterl­
al larger than 0.149 mm. In diameter 
(149 micrometers, 100-mesh, U.S. 
Standard sieve). 

<3> Installed to provide a means for 
fastening or anchoring the fitting or 
chamber In a fixed position In a zone 
of resplrable air. 

ti 11 .12,1 Supplled-olr resplretou: perform­
ance requlremenla: g,ner11I. 

Supplied-air respirators and the Indi­
vidual components of each such device 
shall, BS appropriate, meet the require­
ments for performance and protection 
specified In the tests described In 
U 11.124-1 through 11.124-24. 

!111.124-1 lland-opereted blower lut: 
minimum requlrementa. 

(a) Hand-operated blowers shall be 
tested by attaching them to a mechan­
ical drive. and operating them 6 to 8 
hours dally for a period of 100 hours 
at n speed necessary to deliver 50 liters 
of air per minute through each com­
pletely assembled respirator. Each res­
pirator shall be equipped with the 
maximum length of hose with which 
the device ls to be approved and the 
hose shall be connected to each blower 
or manifold outlet designed for hose 
connections. 

tbl The crank speed of the hand-op­
erated blower shall nol exceed 50 revo­
lutions per minute In order to deliver 
the required 50 liters of air per minute 
lo each lo.ceplece. 

<cl The power required lo deliver 50 
liters or air per minute to each wearer 
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through the maximum length of hose 
shall not exceed one-fiftieth horse• 
power, and lhe torque shall not exceed 
a force of 2.3 kg. <5 pounds) on a 20 
cm. (8-lnchl crank, as defined In 
111.124-3. 

(d) The blower shall opera.Le 
throughout the period without fllllure 
or Indication of excessive wear of bear­
ings or other working parts. 

g 11 .124- 2 lllutor•nperalrd blower lest; 
n1inlmum requirement•. 

<a> Molor-operaled blowers shall be 
tested by operating them at their spec­
ified running speed 6 to 8 hours dally 
for a period of 100 hours when assem­
bled with the kind and maximum 
length of hose for which the device Is 
to be approved and when connected to 
each blower or manllold outlet de­
signed for hose connections. 

Cb) The connection between the 
motor and the blower shall be so con­
structed that the motor mny be disen­
gaged from the blower when the 
blower Is operated by hand. 

(cl The blower sho.11 operate 
throughout the period without !allure 
or Indication of excessive wear of bear­
ings or other working parts. 

(d) Where a blower, which Is ordi­
narily motor driven, Is operated by 
hand, Lhe power required to deliver 50 
Ille.rs of air per minute to each wearer 
through the maximum length of hose 
shall not exceed one-fiftieth horse­
power, and the torque shall not exceed 
a force of 2.3 kg. (5 pounds) on a 20 
cm. CB-Inch) crank. as defined In 
111.124-3. 

tel Where the respirator Is assem­
bled with the fo.ceplece and 15 m. C50 
feet) of the hose for which It Is to be 
approved, and when connected to one 
outlet with all other outlets closed and 
operated at a speed not exceeding 50 
revolutions or the crank per minute, 
the amount of air delivered Into the 
respiratory-Inlet covering shall not 
exceed 150 liters per minute. 
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·111.124- 3 Method of meuurlnr lhe power 
and torque required to operate blower!I. 

FKIURE 1- Apparnlus for measuring l)OW81 requirea 
k> oparale blov,or. (30 CFR Par1 11 , Subpart J, 
f 11. 124-3) 
As shown In Figure 1, the blower 

crank Is replaced by a wooden drum, a 
(13 cm. (5 Inches) In diameter Is con• 
venlentl. This drum ls wound with 
about 12 m. (40 feet> of No. 2 picture 
cord, b. A weight. c, of sufficient mass 
to rotate the blower at the desired 
speed Is suspended from this wire 
cord. A mark Is made on the cord 
about 3 lo 4.5 m. (10 to 15 feet> from 
the weight, c. Another mark: Is placed 
at a measured distance (6 -9 m./20-30 
feet Is convenient> from the. first. 
These are used to facilitate timing. To 
determine the torque or horsepower 
required to operate the blower, the 
drum Is started In rotation manually 
at or slightly above the speed at which 
the power measurement Is to be made. 
The blower Is then permitted lo 
assume constant speed, and then as 
the first mark on the wire leaves the 
drum. a stopwatch Is started. The 
watch Is stopped when the second 
mark leaves the drum. From these 
data the foot-pounds per minute and 
the torque may be calculated. 

O 11.12,1-4 Type II oupplied,nlr re,plrotor: 
minimum requiremtnl~. 

No Type B supplied-air respirator 
shall be approved for use with a 
blower or with connection to an air 
supply device at positive pressures. 

§ 11.124- 6 

0 11.124-5 Type C supplied-air resplrntor. 
conllnuoua .now ch1u: minimum re­
quirement•. 

(al Respirators tested under this sec­
tion shall be approved only when they 
supply resplrable air at the presimrcs 
and quantities required. 

tb) The pressure at the Inlet or the 
hose connection shall not exceed 863 
kN/m'. (125 pounds per square Inch 
gage). 

(c) Where the pressuri, at nny r>olnt 
In the supply system exceeds 863 kN/ 
m. ' c 125 pounds per square Inch gage), 
the respirator shall be equipped with n 
pressure-release mechanism that wlll 
prevent the pressure at the hose con­
nection from exceeding 863 k.N /m.' 
<125 po1mds per square Inch 11nge) 
under any conditions. 

a 11.124-6 Type C aupp lied-olr resplrotor, 
demand ond preasure demand dos•: 
minimum requirement•. 

<al Respirators tested under this sec­
tion shall be approved only when used 
to supply resplrable air at the pres· 
sures and quantities requ I red. 

(b) The manuracturer shall specify 
the range or o.lr pressure o.t lhe point 
of altachment or the air-supply hose 
to the air-supply system. and the 
range or hose length for the resplra· 
tor. For example, he might specHy 
that lhe respirator be used with com­
pressed air at pressures ranging from 
280-560 kN/m. • (40 to 80 pounds per 
square Inch> with from 6 lo 76 m. <15 
to 250 feet) of air-supply hose. 

cc) The speclfled air pressure at lhe 
point of atto.chmenL of the hose to the 
air-supply system shall not exceed 863 
k.N /m. ' ( 125 pounds per square inch 
gage). 

(dl < 11 Where the pressure In the air­
supply system exceeds 863 kN/m.' 
(125 pounds per square Inch gage), the 
respirator shall be equipped with n 
pressure-release mechanism lhnt wlll 
prevent the pressure at the point of 
attachment or Lhe hose to the air· 
supply system from exceeding 863 kN / 
m. ' ( 125 pounds per squnre Inch gage). 
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<2) The pressure-release mechanism 
shall be set lo operate al a pressure 
not more than 20 percent above the 
manufncturer's highest specified pres­
sure. For example, If the hlchesl spccl· 



w 
O> 
O> 
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fled pressure Is 883 kN/m. • (125 
pounds per square Inch>. the pressure­
release mechanism would be set to op­
erate at a maximum or 1,035 kN/m. • 
(150 poundll per square Inch>. 

30 CFR Ch. I (7•1-87 Edlllon) 

respirators shall meet the minimum 
t.e.st requirements set forth In Table 8. 

t 11.124-1 Alr,aupply llne lealo; minimum 
nqulremenl1. ,. . 

Air supply llnes employed on Type 
A. Type B. and Type C supplied-air 

T"BLE 8-AIA·SUPPLY·LINE REQUIREMENTS AND TESTS 

[30Cl'R P ... 11, Sut,oa,IJ, 111,12•-71 

Aoq.,iro""'nt1 lot lho llr ,1upply Inn ol lho indiu.tod typo ol ""l'l)llecl-u l"!'"llOII 
SpecJ!]c , .....,omtnll 

Type A Type 9 Type C 

length ol i.,.a--.~- M.....,m ol DI m. 
(300 ltGl), lo 
nullploo 011.e rn. 
125 ltGI), 

Molmum ol 2!I m. (75 
INl)lo,,.,l!iplHol 
7.8 ffl , (25 INI), 

Al,"°"' ··-··-""'--'"·"·'"-- N .... ................. .............. N .................................. . 
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u .. .....,. ol a, m. lJOO 100111o ,.,,u~., ol U 
m. (25 INI). II " ill be pormlptio to, h 

'!'Pklnl 10 ~ hoM ol Ult -- Ill'" 
ol ohor!O< length than 7,8 m. f25 IN\) powl­
od H fflMlt U,. roq,J,omtnlo ot IN Plfl 

Tho llr-~ - wilh air 1egol1tlng YIM 11 
olifa tNII pe,mll I - of no,_""'" It! 
ilOfW f& C\IIJic IN() po< """"'' lo llghl·1111irt 
IIJld 170 Alon 18 cubic 1111) I*" ..it.iii • 
1oo .. rr1111111 , .. p1,,1o,y.1n1o1 ,:ov9flngo 1t.aq1 
Iha mui...,m length ol hOM lot IOlach 111> 
P"'"' ii g,anted and ol lho ""'*"""' ~ 
fiod olo•OlJl'PI>' pNou,o. Tho llllmVII lloo 
aha~ not,,,_ 425 it0<0 {15 Mlle IN~ f/11 
ininutl ., ""' fTl&llnllm opecHlod 111<-0<M 
pnouro ,.;u, lho - longlh ol hooob 
wNcl, -oYal la gtlOlod. 

Tho alr-oupplr ....... Otlachablo ~I~ ltd 
domand •""'• of lho _,.., clau "' -
........... nd •• ,.. ol lho .. -­
dau lor Tri» C suppllod-111< 1otprlla!I 
demand •nd ........ -nd .,.._ .,., 
bo capal)le ol Othomg iftplfallll alr II I 
1110 ol not Ina 111an 11$ Ii-. (4 c\lblc *' 
po< mnilo to thll rOll*IIOl)'.W.1 CoYM"1II II 
an w,,111..., rnlotanoo not a-.g • 
milllnolon (2 lndlet) ol WIIO!-colurM llllf#I 
moo ... od lo the ,..,.alo,y-1 CONrlng • 
In)" comblnallon of ol<·IIJl'lll1 pOUIH n 
longlll ol - whNn Iha app11eanr, lpooloj 
range o1 ........ IIJld ......, *'11111. Tht • · 
fkM 1111 IIJld rNhtanoo 10 Inhalation _., 

_, ...... - Iha derNlnd "' -
domond ,.,.., ii actualod 20 - Pl'. 
m1nu10 by • ...... 01 1n11,rn1t1enr our:tra 
1M INIJdnun rate of IIOW lo "'- 1"'*°'7' • 
lnlol -anng 1h11 not .,.- 4~ ... (II 
cublo:INl)po<mlr!ulo..-lho~ -·tino-11 on alr~agulallng ,atvo Is p0¥lc!od, II _ ,. , 
oo Otsigood Ulol M will - II I opdc 
od]ullmOn~ wl"kh will not be aNOC!od Irr .. 
ordnaly tnCWlll'Mnl of ~ ........ • ! , 

' 
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TABLE 8-AIR-SUPPLY·LINE REQUIREMENTS ANO TESTS-Continued 

130 a'R Pa'1 II , Soopar1 J , 9 II . IZ4-7J 

ThohoMshaUnc,1 collap,e .,. _, 

""'''"'""' doformollon - 1 
lofce ol ~ kg. (200 
poundot hi appl,od 

'"' 5 mlnulOt 
bolwNn 2 planot 
7.6 cm. (J inchn) 
..r!o on oppotll• 
oldea olll>ohoM. 

Nono ................ - ........ .. .. 

,-,ndc""P'in91 
lhdnot-110 
ur fail "'*1 lnl«t 
wtlh a pug ol 11G 
kg 1250 poir,dot lor 
$mir!u!u . 

S.-10 Type,\ ....... _ 

Nono ................ - ......... , 

Samo as Type A-·-•-• 
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TABLE 6-AIR-SUPPLV-LINE REOUIREMENTS AND TESTS-Conllnued 

. CfR Part 11 Sut,pa,t J 1 11 121- 71 130 

s;p.o:rc ,IICll,il'emian11 
A~....i..rt, 10, N air,oupptv mnn al !ho ---.11<11,-pO ol suppliod,u inpralcn 

., Tn,e A Tn,e8 T-C 

Tighlne:11 .............. m ............ !lo lllr le•kavo '""" Nooo ...... .... ..................... L••ho• af aJ, HCGodif'IV 50 cc. per_ ~;.:! 
OC(Uf When the "ch eouplw,Q aholl nol bo "'"""" 
hol• •nd muphng1 tha haw and couptng,1 .,. ~ 1,nd .,. 
o,e loiaod Ind ltle '""'"Md In WO!lf, wllh P llawiog llw""',111 
l<>in•l•I oro \ha ,upifatot unc:s., 1 ptH!iut• ol 170 kNI 
lfflmer.sed in w1tet .,..,. (25 pound• po, squ••• Inch) gao- appWed 
and lllb)eclad 10 a.n 10 ,,,. Inlet •nd of 1ho lllr·IUPP'r 11o ... or ll 
.-itllfl'111 l if ptHSUfe t,,,c:a u,. muJmum IHl)O'llor•lupply P'HIU'11 
ol l5 kNlm.• (5 lhol II IJ*Jrood by tho •ppliclnl. wN<hoYor II 
pounds IH' square high ... 
Inch) gage, 

Pe<mHllon ol flooe by lho permutlon ol lht SarM u fo, fl'P" A ..... Sam• U to< TYl)O A, 11c1pl lho , .. , pe,1od 
QIIOliM, lloatbyguolN lhall be t houl. 

..tt be 10111<1 by 

......,.s1ng7,Bm, 
(25 IHI) OI hoM 
lod OM CQUlllinQ lo 
-ga,cMne, w,1h 111 
llowl<>g \llrough lho 
ho1,e, ,, \he ra le ol 
I Nl1r1 per mlnu!e 
lo, B houl1, Tho air 
k""' 1ho ..,,. ll\.ln 
nol cD"le+o mo,e 
lhan O O I po,cenl 
by"°"''"" 01 
,puotlnt vapcw al 

""'end al lhe '"''· Oollchlblt coupling .......... None ............................... None ............................... A ha""'-aled rlelacll1ble ~ by"': 

0 11.124-8 llarntaa teat; minimum require• 
mtnl•. 

(al < 1) Shoulder straps employed on 
Type A supplied-air respirators shall 
be tested for strength or material, 
Joints and seams and must separately 
withstand a pull of 113 kg. <250 
pounds> ror 30 minutes without fall· 

ur<~> Belts, rings, and attachments tor 
life lines must withstand a pull of 136 
kg. (300 pounds> for 30 minutes with· 
out fallure. 

!3) The hose shall be firmly at, 
tached to the harness so as to with­
stand a pull o[ 113 kg. (250 pounds) for 
30 minutes without separating, and 
the hose attachments shall be ar­
ranged so that the pull or drag of the 
hose behrnd an advancing wearer doe: 
not disarrange the harness or exer 
pull upon the raceplece. 

lhe ••at• ctin redy l'llKh or detllc:h 
MCti,,g - ahd bl p10Ylrled ., • -

::..,, klc.olion. Thia couping ahoM bl rift. 
b1e ,ernaln COMKlod undo! oil coodi1lont ;I 

,,.,;,,.., '"""""' .... o,'d - ""' ~ . ..,,_ lnll fOt 1bt11gll\ arid UOh"*' al 
lloH l!>dC<IIJl)llog1. 

I 

(4 ) The arrangement and sultablll~r i 
or all harness accessories and fltt~. 
will be considered. 

(bl (ll The harness employed o11 ~ 
Type B supplied-air respirators ahlil., 
not be uncomfortable, dlsturblnf·t: 
Interfere with the movements o 
wearer. 

( 2) The harness shall be easily 
Justable to various sizes. 

<3> The hose shall be attached to 
harness In a manner that will w1 
stand a pull of 45 kg. < 100 pounds> f 
30 minutes without separating . 
showing signs of failure. 

141 The design of the harness and 
tachment or the line shall pe 
dragging the maximum length of h 
considered for approval over a 
crete floor without dlsarro.nglng 
harness or exerting a pull on the 
piece. 
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(5l The arrangement and suitability 
of all harness aceessorles and fittings 
will be considered. 

§ 11.124-11 

1111.124-10 AlrOc,w rtelatence Itel, Type A 
and Type AE 1upplied-alr roplrnlora; 
minimum ttquirement.. 

(cl The harness employed on Type C 
respirators sha.11 be slrnflar to that re­
quired on the Type B respirator, or, It 
may consist of a simple arrangement 
for attaching the hose to a part of the 
wearer's clothing In a practical 
manner that prevents a pull equiva­
lent to dragging the maximum length 
of the hose over a concrete floor from 
exerting pull upon the respiratory. 
Inlet covering, 

Cd) Where supplled-alr respirators 
have a rigid or partly rigid head cover­
ing, a suitable harness shall be re­
quired to assist In holding thts cover­
ln1 In place. 

I 11.1%4-9 Dnalhlng lube teal; minimum 
requlrementa. 

<a.J (1 I Type A and Type B supplied­
air resplra.tors shall employ one or two 
Oexlble breathing tubes of the non­

' klnlr.lng type which extend from the 
t faceplece to a. connecting hose cou­
: . P1Jn1 attached to the belt or harness. 
;.' (21 The breathing tubes employed 
': ah&lJ permit free head movement, 
.!'lmure against closing of! by kinking 
(·ar by chin or arm pressure, and they 
~.lhall not create a pull that will loosen 
··u,.e faceplece or disturb the wearer. 
,; Cb) Breathing tubes employed on 

·• :r,pe C supplied-air respirators of the 
·m:Dllnuous flow class shall meet the 

· · um requirements set forth In 
J.-r&araph (a) of this section, however, 
· extension or the connecting hose 
·11111 be employed In lleu of the breath­
·lar tubes required. 
4c) (l) A flexible, nonklnklng type 
··· · thing tube shall: (I) Be employed 
· 'I.Type C supplied-air respirators of 
~ demand and pressure-demand 
.... · and (II) extend from the face­

to the demand or pressure­
d valve, except where the valve 

AU&ched dlreclly to the faceplece. 
> The breathing tube shall permit 

head movement, Insure against 
off by kinking or by chin or 

pressure, and shall not create a 
lhat will loosen the r11ceplece or 
b the wearer. 
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Ca) Airflow resistance will be deter­
mined when the respirator Is com­
Pletely assembled with the respirato­
ry-Inlet covering, lhe air-supply device, 
and the maximum lengt.h of air-supply 
hose called for one-half Its length In 
loops 1.5 to 2.1 m. (5 to 7 reetJ ln dlllin­
eter. 

(b) The lnhalallon resistance, drawn 
at the rate of 85 liters < 3 cubic fee t> 
per minute when the blower ls not op­
erating or under any practical condi­
tion or blower operation shall not 
exceed the followtng amounts: 

·-Ma.aimutn htnigth or hoso lo, M,;u1rmum rt3s1,11oce, w.n10, 
wtt.ch rospi,elo, i, DPPl'Ow-od column h<ighl 

Feet MDIOl't rmhos M1rlimouu1 - --
75 23 IS 38 

150 46 25 64 
250 16 JS B9 JOO 91 rn 102 

(c) The exhalation resistance shall 
not exceed 25 mm. (1 Inch> or water­
column height at a flow rale or 85 
liters <3 cubic feet> per minute when 
the blower Is not operallng or under 
any practical condition of blower oper­
ation. 

n 11 .1 24-11 AlrOow reoi•tonct te•I; Type tt 
and Type BE 1upplied-alr ruplrntors: 
minimum nqulremenlo. 

Ca) Airflow resistance shall be deter­
mined when the respirator Is com­
pletely assembled with the respirato­
ry-Inlet covering and the hose In the 
maximum length to be considered for 
approval, called In loops 1.5 to 2.1 m. 
(5 to 7 feet) In diameter. 

(bl Airflow resistance shall not 
exceed 38 mm. <1.5 Inches> or willer­
column height Lo air drawn at lhe flow 
rate of 65 liters (3 cubic feet) per 
minute. 

<o> The cxhalatlon resistance shall 
not exceed 25 mm. ( I Inch > or water­
coJunm height at this flow rate. 



§ 11,124-12 

D 11.124-12 Airflow re1l1tance teat; Type C 
1upplled-alr ruplnlor, contlnuou1 
now clu, and Type CE ,upplled,alr 
respirator; minimum requlremenll. 

The resistance to air flowing [rom 
the respirator shall not exceed 25 mm. 
(1 lnch> or water-column height when 
the air flow Into ,the respiratory-Inlet 
covering ill 11S liters (4 cubic feet) per 
minute . . 

D 11.124-13 Airflow rulatance lest; Type C 
1upplled-•lr respirator, demand clu1; 
minimum requlremenlJI .. 

Ca) Inhalation resistance shall not 
exceed 50 mWlmeters (2 Inches) or 
water at an alr now of US liters Ct 
cubic feet) per minute. 

<b> The exhalation resistance to a 
flow or air at a rate of 85 liters (3 cubic 
feet) per minute shall not exceed 25 
millimeters ( l Inch) of water. 

f 11.124-14 Airflow re1l1tance tut; Type C 
aupplled-alr n1plralor, preaaure-
demand clu1; minimum requirement&. 

<a> The static pressure In the race­
piece shall not exceed 38 mm. (1.5 
Inches> or water-column height. 

Cb) The pressure In the faceplece 
shall not fall below atmospheric at In· 
haJaUon airflows less than 115 liters (4 
cubic feet) per mlnute. 

(cl The exhaJatlon resistance to a 
now of air at a rate of 85 llters C3 cubic 
feet) per minute shall not exceed the 
static pressure In the faceplece by 
more than Iii mm. (2 Inches) of water­
column height. 

111.1%4-15 E1thalatlon nl•e leakage letL 
Cal Dry exhalation valves and valve 

seats wlll be subjected to a suction of 
25 nun. water-column height while In a 
normal operating position. 

(bl Leakage between the valve and 
valve seat shall not exceed 30 mllllll· 
ters per minute. 

D 11.124-16 Man lull for PBH and 
,apora; aupplled-alr reaplratora: gener­
al performance requlremente. 

(a) Wearers wlll enter a chamber 
containing a gas or vapor as prescribed 
In U 11.12(-1'7, 11.12(-18, 11.12(-19, 
and 11.124-20. 

<bl Each wearer wlll spend 10 min­
utes In work to provide observations 

30 CFR Ch. I (7-1-17 Edlllon) 

on Ireedom of the device from leakage. 
The freedom and comfort allowed the 
wearer will also be considered. 

<c> Time during the test period will 
be dtvtded a.s follows: 

<l> Flvt mlnuua. Walklng, turning 
head, dipping chin; and 

<2> Flvt mlnuua. Pumping air with a 
tire pump Into a 28-llter ( 1 cubic foot> 
container, or equivalent work. 

(di No odor or the test ga.s or vapor 
shall be detected by the wearer In the 
air breathed during any such test, and 
the wearer shall not be subjected to 
any undue discomfort or encumbrance 
because of the flt, air delivery, or 
other features or the respirator during 
the testing period. 

I 11.124-17 Man te1t ror paea and Hpon: 
Type A and Type AE naplratora: tut 
requlremenll. 

<a) The completely assembled respi­
rator wlll be worn In a chamber con­
taining 0.1±0.025 percent lsoamyl ace­
tate vapor, and the blower, the Intake 
of the hose. and not more than 25 per­
cent of the hose length wlll be located 
In boamyJ acetate-free air. 

(bl The man In the lsoamyl acetate 
atmosphere will draw his Inspired air 
through the hose, connections, and all 
part., of the air device by means or hls 
lungs alone (blower not operating). 

<cl The 10-mlnute work test wlll be 
repeated with the blower In operation 
at any practical apeed up to 60 revolu­
tions of the crank per minute. 

D 11.124-18 Man I.ell for p.aee and npon; 
Type B and Type BE reeplratora: teal 
requirements. 

(a) The completely assembled respi­
rator will be worn In a chamber con­
taining 0.1±0.025 percent lsoamyl ace­
tate vapor, and the Intake of the hose, 
and not more than 25 percent or the 
hose length will be located In lsoamyl 
acetate-free a.Ir. 

(bl The man In the lsoamyl acetate 
atmosphere wlll draw his Inspired air 
through the hose and connections by 
means of his lungs alone. 
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I 11.124-19 lllan lest for guu and vnpor5; 
Type C re!piralors, continuoua-now 
cla11 and Type CE supplied-air reaplra­
lon: tut requirement&. 

(al The completely assembled respi­
rator will be worn In a chamber con­
taining 0.1 ±0.025 percent lsoamyl ace­
lale vapor, the Intake of the hose will 
be connected to a suitable source or 
resplrable air, and not more than 25 
percent of the hose length will be lo· 
cated In lsoamyl acetate-free air. 

(bl The minimum now of air re­
quired lo maintain a positive pressure 
In the respiratory-Inlet covering 
throughout the entire breathing cycle 
will be supplied to the wearer, provid­
ed however, that atrnow shall not be 
less than 115 liters per minute for 
light-fitting and not less than 1'70 
liters per minute for loose-fitting res­
piratory Inlet-coverings. 

<cl The test wlll be repeated with 
the maximum rate or flow attainable 
within specified operating pressures. 

111.124-20 l\1an teal for gan1 and vapora; 
Type C supplied-air reepiratora, 
demand and preuure-demand c:la11u; 
teal nqulremenla. 

(al The completely assembled respi­
rator will be worn In a chamber con­
taining 0.1±0.025 percent lsoamyl ace­
late vapor, the Intake of the hose will 
be connected to a suitable source of 
resplrable air, and not more than 25 
percent of the hose length will be lo· 
cated In lsoamyl acetate free air. 

(b) The test will be conducted at the 
minimum pressure with the maximum 
hose length and will be repeated at 
the maximum pressure with the mini­
mum hose length. 

111.124-21 Teall for protection during ab­
rasive bla~tln1: Type AE. Type BE. and 
Type CE 1upplled-alr reeplraton: , .. n. 
eral performance requirements. 

(al Tests will be made under condi­
tions or typical abrasive blasting oper­
aUon. 

(bl The tests prescribed In §111.124-
22, 11.124-23, and 11.124-24 will be 
conducted under the following condl· 
tlons: 

(l) A suction-feed abrasive blasting 
outrlt will be used by the wearer; 

<2> The diameter or the air Jet shall 
be 5 mm. (o/11 lnch); 

§11.124-21 

(31 Air pressure wlll be 216-483 kN/ 
m. 2 (40-'70 pounds per square Inch): 

(4) The abrasive used will contain a 
composition of 99+ percent free silica 
<SIO,l; 

<5> The size properties or the abra­
sive used will be a mixture of 90 per­
cent by welgl1t or essenUally No. I 
sandblast sand and 10 percent air· 
floated fines; and 

<6> The No. 1 sand used will meel a 
size speoHlcatlon or not more than 10 
percent on a 20-mesh sieve and not 
more than 10 percent through a 35-
mesh sieve; 99 + percent o{ the fines 
will be able to pass through a 210· 
mesh sieve. All size determinations 
will be made by standard-mesh sieves. 

Cc> Tests will be conducted for 30 
minutes continuously. 

Cd) U) The person wearing the respi­
rator wlll sandblast the Inside surface 
of a common Iron kettle of approxi­
mate hemispherical shape <about '76 
cm. (30 Inches> In diameter. and 113.6 
liters <30 gallons) capacity>. 

(2) The kettle will be placed with the 
plane or the opening lncllned 45' from 
a vertical position and with the lowest 
point of the rim at about the height of 
the person's hips. 

(3) The wearer wlll stand at one po­
sition In front or the kettle and lean 
over until the upper part of the body 
Is Inclined to parallel the face of the 
kettle. 

(41 The wearer wlll blast the entire 
Inner surface of the ketlle with the 
blast at all times directed approxl· 
mately at right angles to the surface 
with the nozzle of the gun approxi­
mately 15 cm. (6 Inches) from the sur­
(aoe, and with his head approximately 
46 cm. <18 Inches> from the nozzle. 

<5> The wearer wlll move his head 
forward. backward, and sideways 
during each blasting operation. 

<el( ll Air will be wlthdrnwn continu­
ously during lhe test at lhe rate of 32 
liters (1.13 cubic reetl per minute from 
the respiratory-Inlet covering at a 
point as near as convenient to the 
wearer's nostrils. 
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(2) Simultaneously air wlll be drawn 
at lhe same rate from the source of 
Intake air to the respirator. 

( fl Respirators tested In accordance 
with U 11.124-22, 11.124-23, and 



§ 11.124- 22 

11.124-24 shall meet lhe following 
minimum requirements: 

( 1) The amount of particulate 
matter In the air wllhdrawn from the 
respiratory-Inlet covering shall not 
exceed the amount or particulate 
matter supplied to the respirator by 
more than 0.5 mg. !or the 30-mlnute 
test period; 

,, (2) The wearer or the respirator In 
this test shall not experience undue 
encumbrance and discomfort because 
or the m. air delivery, or other fea­
tures of the respirator; and, 

13) The head and shoulder covering 
shall adequately protect the wearer 
from discomfort or Injury due to 
Impact or abrasion from the rebound­
Ing material during the test. 

§ 11.124-22 Teat for protection during ab­
ro.•he bla!llng; Type AE aupplltd .• alr 
n11plralor, teal requirements. 

Ca) The respirator WIii be arranged 
as prescribed Int ll.124-17(a), and the 
tests prescribed In 111.124-21 will be 
performed. 

<b) The wearer wlll draw his Inspired 
air through the hose, connections, and 
an parts or the air device by means of 
his lungs alone (blower not operating). 

Cc) The test will be repeated with 
the blower In operallon at any practi­
cal speed up to 50 revolutions per 
minute of the crank. 

I I 1.124-23 Teet for prot.ttllon during ab­
raaln blasllnr: Type BE eupplltd-alr 
reaplrator; lest requirement,. 

Ca) The respirator wilt be arranged 
as prescribed In I ll.124-18(a), and the 
tests prescribed In t 11.124- 21 will be 
performed. 

(bl The wearer wlll draw his Inspired 
air through the hose, connections, and 
all parts or the air device by means o! 
his lungs alone. 

0 11.124-24 Teat for prot.,cllon durinr ab­
raalve blHllnr; Type CE 1upplled-alr 
re1pltalor, teat rtqulnmenlll. 

(a) The respirator will be arranged 
as prescribed In I ll.124-19<a>, and the 
tests prescribed In 111.124-21 wUI be 
performed. 
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Subpart K-Duat, Fume, ond Mist 
Respirators 

I JI.I JD Du1t, rume, and mist ruplraton: 
deacrlptlon. 

Dust, fume, and mist respirators, In­
cluding all completely assembled respi­
rators designed for use as respiratory 
protection during entry Into and 
escape Irom hazardous particulate at. 
mospheres which contain adequate 
oxygen to support life, are described 
as follows: 

(a) Respirators, rllher with replacea­
ble or reusable !liters, designed RS res, 
plratory protection against dusts (1) 
having an air contamination level not 
less than 0.05 milligram per cubic 
meter o! air, Including but not limited 
to coal, arsenic, cadmium, chromium, 
lead, and manganese; or (2) dusts 
having an air contamination level not 
less than 2 million particles per cubic 
foot of air, Including but not limited to 
aluminum, flour, Iron ore, and free 
silica, resulting prlnclpally Crom the 
disintegration or a solld, e.g., dust 
clouds produced In mining, quarrying, 
and tunneling, and In dusts produced 
during industrial operations, such as 
grl.ndl.ng, crushing, and the general 
processing of minerals and other mate­
rials. 

(b) Respirators, with replaceable fll. 
ters, designed as respiratory protec· 
lion against fumes or various metals 
having an air contamination level not 
less than 0.05 milligram per cubic 
meter, includlng but not limited to 
aluminum, antimony, arsenic, cadmi­
um, chromium, copper, Iron, lead, 
magnesium, manganese, mercury 
<except mercury vapor), and zinc, 
which result from the sublimation or 
condensation of their respective 
vapors, or from the chemical reaction 
between thelr respective vapors and 
gases. 

<c) Respirators, with replaceable fll. 
ters. designed as respiratory protec­
tion against mists o! materials havl.ng 
an air contamination level not lesa 
than 0.05 mllllgram per cubic meter or 
2 million particles per cubic foot, e.g., 
mists produced by spray coating with 
vitreous enamels. chromic acid m!st 
produced during chromium plating, 
and - other mJsta of materta!B whose 
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liquid vehicle does not produce harm­
ful gases or vapors. 

(d) Respirators, with replaceable !II· 
lm, designed as respiratory protec­
tion against dusts, fumes, and mists 
hiving an air conlamlnatlon level less 
than 0.05 milligram per cubic meter, 
Including but not limited to lithium 
hydride and beryllium, and against ra­
dionuclldes. 

<el Resplralots, with replaceable fll . 
ters, designed as respiratory protec• 
lion against radon daughters, and 
radon daughters attached to dusts, 
fumes, and mists. 

(f) Respirators. with replaceable fil . 
lets, designed as respiratory protec­
tion against asbestos,contalnlng dusts 
and mists. 

(gl Respirators. with replaceable fll . 
ters. designed as protection against 
various combinations of particulate 
matter. 

(h) Single-use dust respirators de· 
signed as respiratory protection 
aralnst pneumoconlosls- and fibrosis­
producing dusts. or dusts and mists, In· 
eluding but not limited to aluminum, 
asbestos, coal, flour, Iron ore. and free 
silica. 

Ct> The t ypes or dust, rume, and mist 
respirators In paragraphs Cal through 
(g) or this section may also be classl­
fled according to their design as foJ . 
lows: 

< l l Air-purifying respirators; and 
<2> Powered air-purifying resplra· 

tors. 

111.131 Du•t. fume and mlal re1plratou: 
required compon.,nt1. 

(a) Each dust, fume, and mist resp!· 
rator described In t 11.130 shall, where 
Its design requires, contain the follow­
Ing component parts: 

(1) Faceplece, mouthpiece with nose-
cllp, hood, or helmet; 

<2) Filter unit; 
<31 Harness; 
m Attached blower; and 
(5) Breathing tube. 
(b) The components of each dust, 

fume, and mist respirator shall meet 
the minimum construction require· 
ment.s set forth In Subpart G of lhls 
pllrt.. 

§ 11.135 

II 11 .132 Breothing lube•: minimum re­
qulremenll. 

<a> Flexible breathing t ubes used In 
conJuncllon with respirators shall be 
designed and constructed to prevent: 

< l l RestrlcLlon or free hend move­
ment; 

(2> Disturbance of the flt o f fnce­
plcces. mou t hpieces, hoods, or hcl· 
mets: 

(3) Interference wllh the weare r's 
ac tivities: and 

<4> ShutoU of o.lrflow due to kink · 
Ing, or from chin or arm pressure. 

1111.13:l llnrne" -e~; in•tollotion nnd cnn­
•ltuctlon; minimum requlremenlJI. 

(al Each respira tor shall, where nec­
essary, be equipped with a sui t able 
harness designed a nd constructed to 
hold the components or the resplrnto r 
In position against the wearer's body. 

Cb) Harnesses shall be designed and 
constructed to pennlt easy removal 
and replacemeut of respirator parts, 
and, where applicable, provide for 
holding- a full Iaceplece In the ready 
position when not In use. 

II 11.134 Re, piralor conloiner•: minimum 
requtremenll. 

(al Except as pro1•lded In paragra ph 
< bl of this section each respirator sha ll 
be equipped with a substantial, dura­
ble container bearing markings which 
show the applicant's name, the type or 
respirator It contains. and all appro­
priate approval labels. 

(bl Containers ror single-use respira­
tors may provide for storage or more 
than one respirator, however, such 
containers shall be designed and con­
structed to prevent contamination of 
respirators which are not removed, 
and to prevent damage to respirators 
during transit. 

1111 .135 Half-fTlllllk foceplecu, full fnce­
piecea, hood1, helmela, and mouth­
pieces; fil; minimum requlremenla. 
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<al HaU-mask facepleces and full fa­
cepJeces shall be designed and con­
structed to flt persons with various 
facial shapes and sizes either: tl) By 
providing more than one raceplece 
size. or (2l by providing one faceplece 
size which will Cit varying facial 
shapes and sizes. 



§11.136 

(bl Fu:! facepleces shall provide for 
optional use or corrective spectacles or 
lenses, which shall not reduce the res• 
plratory protective qualities o( the res­
pirator. 

(cl Hoods and helmets shall be de· 
signed lllld consLrucled to flt persons 
with various head sizes, provide for 
the optional use of «irrecUve specta­
cles or lenses, and Insure against any 
restriction of movement by the 
wearer. 

(di Mouthpieces shall be equipped 
with nosecllps which are securely at• 
tached to the mouthpiece or respirator 
and provide an airtight seal. 

(e) Facepleces, hoods, and helmets 
shall be designed to prevent eyepiece 
fogging. 

co Half·mask facepleces shall not 
Interfere with the rlt of common In­
dustrial safety corrective spectacles, as 
determined by the Instltute's face· 
piece tests In II 11.140-1 and 11.140-2. 
(31 FR 8244, Mar. 26, 1972, as amended at 
38 FR 699J, Mar. 15, 19131 

1111.136 Faceplecu, hoods, and helmda; 
eyepiece&; minimum requirements. 

Facepleces, hoods, and helmets shall 
be designed and constructed to provide 
adequate vision which Is not distorted 
by the eyepieces. 

O 11.131 Jnhalatlon and uh11lallon valvee; 
minimum requlremenl8. 

(a) Inhalation and exhalation valves 
shall be protected against distortion. 

(bl Inhalation valves shall be de­
signed and constructed and provided 
where necessary to prevent excessive 
exhaled air from adven;ely affecting 
(llters, except where filters are. speclfl­
cally designed to resist moisture as 
prescribed In 111.140-5. · 

(cl Exhalation valves shall be: (1) 
Provided where necessary; (2) protect­
ed against damage and external Influ­
ence: and <3l designed and constructed 
to prevent Inward leakage of contaml· 
nated air. 

I 11.138 Head hamuau; minimum re­
qulrementa. 

(a) All facepleces shall be equipped 
with head harnesses designed and con­
structed to provide adequate tension 
during use and an even distribution o! 
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pressure over the entire area In con­
tact with the !ace. 

(bl Faceptece head harnesses, except 
those employed on slngle·use resplra• 
tors, shall be adjustable and replace&· 
ble. 

<cl Mouthpieces shall be equipped, 
where applicable, with adjustable and 
replaceable harnesses, designed and 
constructed to hold the mouthpiece In 
place. 

I 11.139 Air ulodty and nolu level,; 
hoods and helmelB: minimum tfqulre­
ment,. 

Noise levels generated by the resp(. 
rator will be measured Inside the hood 
or helmet al maximum alrllow obtain· 
able and shall not exceed 80 dBA. 

1111.140 Dual, fume, and mlal naplraton; 
performance requlrement1; general. 

Dust, fume, and mist respirators and 
the Individual components or each 
such device shall, as appropriate, meet 
the requirements tor performance and 
protection spectrted In the tests de­
scribed In 1111.140-l through 11 .H0-
12 and prescribed In Tables 9 and 10. 

II J 1.140-1 l1011myl acetale tlghlntn tut; 
dual, rume, and ml1t resplralon de-
1lgned for naplratory proledlon 
agalnlt fumu of varlou1 metal, hHlnr 
an air contamination level not lea 
than 0.05 mllllgnm per cubic meter; 
minimum requlrementa. 

(al The respirator will be modlrted 1.n 
such a manner that all of the air that 
normally would be Inhaled through 
the Inhalation port(sJ Is drawn 
through an efficient activated char· 
coaJ.fllled canister, or cartrldge(a),; 
without Interference with the f~ · 
contacting portion of the faceplece. . 

(b) The modified respirator wlll be ·. 
worn by persons for at least 2 mlnuta '.! 
each In a test chamber containing 100 · 
parts (by volume) of lsoamyl-acetate 'f 
vapor per million parts of air. 
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(cl The odor of lsoamyl,acetate shall 
not be detected by th& wearer& of the 
modified respirator while In the tf:I&\, 
t h , !I. a mosp ere. i 
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I IJ .140-2 hoamyl acetate llghln,11 tut: 
reaplralon deelrn,d ror re1plratory 
prot~llon agalnal duata, rumn, and 

, ml118 haYlns an air contamination 
' iuel lua than 0.05 milligram per cubic 

meter, or •salnal radlonudldH; mini­
mum r,qulnmenla. 

(a) The applicant shall provide a 
charcoal-filled canister or cartridge of 
a size and resistance slmJlar to the 
mter unit with connectors which can 
be attached to the faceplece In the 
&ame manner as the fllter unit. 

(b><l) The canister or cartridge will 
be used In place of the fllter unit, and 
persorui wlll each wear a modified half. 
mask faceplece for 5 minutes In a test 
chamber containing 100 parts (by 
volume> of lsoamyJ.acetate vapor per 
mllllon parts of air. 

(21 The followlng work schedule will 
be performed by each wearer In the 
test chamber: 

m Two minutes walking, nodding, 
BJld shaking head ln normal move, 
ment.s; lllld 

Oil Three minutes exercising and 
running In place. 

13) The faceplece shall be capable of 
adjustment, according to the appJJ. 
cant's Instructions, to each wearer's 
race, and the odor of lsoamyl-acetate 
1haU not be detectable by any wearer 
during the test . 

(c) Where the respirator Is equipped 
with a full faceplece, hood, helmet, or 
mouthpiece. the canister or cartridge 
will be used In place of the filter unit, 
llld persons WIii each wear the modi· 

.. , lled resplratory,lnJet covering for 5 
J.'l minutes In a test chamber containing 

1,000 parts (by volume) of lsoamyl-ace­
l&te vapor per mllllon parts of air, per­

. fonnlng the work schedule specified In 
,paragraph (bl(2l of this section. 

111.140-3 Alr,purlfylng niter teela; per. 
,) formance requlrementa; 1en,ral. 

· Dust, fume, and mist respirators will 
;be tested In accordance with the 
IChedule set forth In Table 10 to deter· 
mine their effectiveness as protection 
a,alnst the particulate h112ards specJ. 
!led tbereln. 
"t 
.' 

57 

§ 11.140-5 

I I 1.140-4 SIiica duat IHI: aingle,uu or 
reuaeable nil.era: minimum require, 
menta. 

Ca> Three respirators with slngle·use 
filters will be tested !or periods of 90 
minutes each at a continuous airflow 
rate of 32 liters per minute for air-pu­
rifying respirators, and for periods or 4 
hours each at a flowrate not less than 
115 liters per minute to Light-fitting 
facepleces. and not less than 170 liters 
per minute to loose.fitting hoods and 
helmets for powered air-purifying res, 
plrators. 

<bl The relative humidity In the test 
chamber will be 20-80 percent, lllld the 
room temperature approximately 25' 
C. 

(cl The test suspension In the chnm. 
ber wlll not be less than 50 nor more 
than 60 mllllgrnms or flint (99+ per­
cent free silica> per cubic meter of air. 

(d> The flint In suspension will be 
ground to pass 99+ percent through n 
270-mesh. sieve. 

<el The partlcle·slze distribution of 
the test suspension will have a geomet­
ric mean of 0.4 to 0.6 micrometer. and 
the standard geometric deviation will 
not exceed 2. 

(f) The total amounL of unretalned 
test suspension In samples taken 
during testing shall not exceed 1.5 mll· 
llgrams for on air-purifying respirator, 
14.4 mllllgrams for a powered aJr.purl· 
fylng respirator with tight.fitting fnce­
pJece, and 21.3 mllllgrams for n POW· 
ered air.purifying respirator with 
loose-rttttng hood or helmet.. 

Cg) Three respirators with reusable 
filters will be tested and shall meet 
the requirements specified In para. 
graphs <a> through Cf> or this section; 
each filter shall be tested three limes: 
Once as received; once arter cleaning; 
and once alter recleanlng. The appll· 
cant's Instructions shall be followed 
for each cleaning. 

D 11.140-5 Slllca-duat leol; alngle-uee duo! 
r.oplraton; minimum requlnmtnlo. 

(a) Three respirators wlll be tested. 
(bl As described In § I 1.140-4, airflow 

will be cycled through the respirator 
by a breathing machine at. the rate or 
24 respirations per minute wi th a 
minute volume or 40 lllers; a breathing 



§ 11.140-6 

machine cam with a work rate of 622 
kg.-m. '/minute shall be used. 

<cl Air exhaled through the respira­
tor will be 35' :t:2' C. (95' ±3'F.) with 
94 ::t:3 percent relallve humidity. 

(d > Air . lnhaled through the respira­
tor wlll be sampled and analyzed for 
respirator leakage. 

(el The total amount or unrelalned 
lest suspension, after drying, In sam· 

· · pies taken during testing, shall not 
exceed 1.8 milligrams for any single 
test. 

§ 11.U0-6 Lt!Bd fume tut; minimum re• 
qulremenl9. 

<a> Three respirators will be tested 
for a period or 312 minutes each at a 
continuous airflow rate of 32 liters per 
minute for air-purifying respirators. 
and ror periods of 4 hours each at a 
now rate not less than 115 lllers per 
minute to tlght-ntllng facepleces. and 
not less than 170 liters per minute Lo 
loose-fitting hoods and helmets for 
powered air-purifying respirators. 

<bl The relative humidity In the test 
chamber will be 20-80 percent, and the 
room temperature approximately 25' 
C. 

<cl The test suspension In the test 
chamber Will not be less than 15 nor 
more than 20 milligrams of freshly 
generated lead-oxide fume, calculated 
as lead <Pb), per cubic meter of air. 

Cd> The fume will be generated by 
Impinging an oxygen-gas name on 
molten lead. 

<e) Samples of the test suspension 
wlll be taken during each test period 
for analysis. 

<fl The tota.l amount of unretalned 
test suspension In the samples taken 
during testing, which ls analyzed and 
calculated as lead IPbl, shall not 
exceed 1.5 milligrams of lead for an 
air-purifying respirator, ol.2 milligrams 
of lead for a powered air-purifying res­
pirator with tight-fitting faceplece, 
and 6.2 milligrams of lead for a pow­
ered air-purifying respirator with 
loose-fitting hood or hel!'"et. 

§ 11.140-7 Silica mist teat: minimum re­
quirements. 

Cal Three respirators will be tested 
Cor a period of 312 minutes each at a 
continuous airflow rate or 32 liters per 
minute tor air-purifying respirators, 
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and for periods of 4 hours each at a 
now rate not less than 116 liters per 
minute to U111ht-flttlng facepleces, and 
not less than 170 liters per minute to 
loose-filling hoods and helmets for 
powered air-purifying respirators. 

(bl The room temperature In the 
test chamber will be approximately 25' 
C. 

<c> The test suspension In the test 
chamber wlll not be less than 20 nor 
more than 25 mllllgrams or slllca mist, 
weighed as silica dust, per cubic meter 
or air. 

(d) Mist will be produced by spray­
Ing an aqueous suspension of flint 
(99+ percent free silica), and the flint 
shall be ground to pass 99+ percent 
through a 210-mesh sieve. 

(el Samples of lhe lest suspension 
will be taken during each test period 
for analysis. 

CO The total amount of silica mist 
unretalned In the samples taken 
during testing, weighed BS silica dust. 
shall not exceed 2.5 milligrams for an 
air-purifying respirator, 6.9 milligrams 
for a powered air-purifying respirator 
with tight-fitting faceplece, and 10.2 
milligrams for a powered alr-purlfyln1 
respirator with loose-fitting hood or 
helmet 

1111.140-8 Teals for ruplralol"II dul1ned 
for ruplratory prolttllon aplnat more 
than one type or dlaperaold; minimum 
requirement,. 

Respirators designed as respiratory 
protection against more than one par­
ticulate hazard (dust, fume, or mist> 
shall comply with all the requirements 
of this part, with respect to each of 
thespeotrlc hazards Involved. 

D 11.140-9 Airflow real"lance I.eats: all 
duet. fume. and mist rupiratora; mini, 
mum requirements. 

Cal Resistance to alrflc,w will be 
measured In the faceplece, mouth· 
piece, hood, or helmet of a dust, fume. 
or mist respirator mounted on a test 
fixture with air !lowing at a continu­
ous rate of 85 liters per minute, both 
before and after each test conducted 
In accordance with U 11.140-4 
through 11.140-7. 

58 

r 

Mine Safety and Health Admln., Labar 

!bl The maximum allowable resist­
ance requirements for dust, fume. and 
mist respirators are BS follows: 

MAXIMUM RESISTANCE 

Imm wa1a, .column tlelghlJ 

lype ol ttsptJalDI' 
Initial Final 

1nna1 • • 1nhala-
tion lion ·-- ,......._ 

Slngl•·us• -... ....... , ..... ....... .. 12 15 
~ flJ!ffle, and mlSI. w1fh 

linQJe.us, tl11e, ............... ...... .. JO 50 
Ousl lume. and m1s1, 'Mlh ,eus• 

llbl• fittlf --·,-· ... - •• .. ........ .. 20 40 

flodon dai,ghlet ""··--·- -- . 18 1 2.5 
Albeslos dust and m,s1 ........... . 18 25 

Eo/1&11 -
liOn 

--
15 

20 

20 
15 
15 

111.140-10 Exhalation valve lukare tut; 
minimum requirements. 

Ca> Dry exhalation valves and valve 
seats will be subjected to a suction of 
25 mm. water-column height while In a 
normal operating position. 

(bl Leakage between the valve and 
valve seat shall not exceed 30 millili­
ters per minute. 

I 11.140-11 llOP filln teat; ruplratora de• 
alrned 88 re.piratory protection 
a,alnat duals, fumes, and mists havlnr 
an air contamination level le111 than 
0.05 mllllrram per cubic meter and 
•1ain1t radlonucllde.a; minimum re­

. qulrements. 

<a) All single air-purifying respirator 
filter units will be tested ln an atmos­
phere concentration of 100 mlcro­
rrams or DOP per liter of air at con­
tinuous now rates of 32 and 85 liters 
per minute for a period or 5 to 10 sec­
onds. 

§ 11.140- 12 

(bl Where fillers are to be used In 
pairs. the flow rates will be 16 and 4 2.5 
liters per minute, respectively, 
Uuough each (liter. 

(c) The filter will be mounted on a 
connector In the snme manner .as used 
on the respirator, and the total leak­
age for the connector and rlILer shall 
not exceed 0.03 percent or the ambient 
DOP concentrallon at either flow rate. 

g 11.140-12 Sillcn du~I looding l•~t; reApi-
rnlors d,ffigncd a9 proledion ogeln9l 
duets, rumc•, ond mi•l.• having an air 
contamlnallon level In• thnn 0.06 mil­
liitram per cubic meter and ogaln•t rn­
dionucllde.,: minimum requlremcnts. 

Three respirators will be tested In 
accordance with Lhe provisions or 
111.140-4 and shall meet the mini­
mum requirements or I§ 11 .140-4 nnd 
11.140-9. 

T ABLE 9-FACEPIECE TEST REOUIREMENrs 

!JO CFRPan ff , Sobi,an K. f 11 .140-1 , ol soQ J 

lsoam~ aco11110 
!()SI 

OOH 11 .uo. ,t ,14D-

--- -----1·-,_··-" ' 2 
Ousts: A'tt Conti1mtn1t,cn 

Levot 001 las.! lhan D.05 
mg/M' o, 2 ITlpPCI ..... _. 

Furne,: Ail ConlaminaltOfl 
level nof te" lhan O 05 
,ngtM• ...................... .......... . 

Mis.la: Alt Conttl'Tknat+on 
l""el nol loss lhan O OS 
mg/M' o, 2 mJ>PCI .......... .. 

Oust.s, Furno,. ll'kl M•SIJ: 
Aw· Conltminarion Lniol 
~u thin o 05 mgl~P or 
2 ~,. and 11dion.u, 
dldes .................................. .. 

Radon d•ughtors ................. .. 
MboS1os,conl1lnin,g du,fi 

arld ""111 .......... .. _ ... __ 

X 
X 

X 

I T Ht b 1oqUWod onty wf\ar tt tpplcnble 

X 
X 

TABl.E 10- A tR-PURIFYING ANO POWEREO AIR-PURIFYING RESPIRATOR FILTER TESTS REOUIA EO 

FOR APPROVAL 

(QO CFR P1rt~1. Swport K, 111 140-4. et soq.J 

Sdlc.l di.di IOSt, lClad ll.lffllli SchC6 rnbj 
IIIJ.1 le11 ------ -------1-' ,_. 1_•a-._4_ ;...." ;....· 1;_40-;_5:.._ _1_1._1._0-_,2 _ _ ,_,._,4_0-_&. __ ,,_. 14_0-!_ 

n.ta: ~ Conr•"""-tlori level not ten lhan 
0,0S mg/M' o, 2 n,ppd ................ ... ·-···-- X 

OOPlc.51 
H.140-lf 

' ' ""'-: ~ Contamination level l"tOI loss lhan 
r 005 tng/M • .......... _ _ ...., .. ., _ _.. ..................... , ............ _ ... ,.. _,, .................................... .. X 
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TA9tE 10-AIR-PURIFYING AND POWERED AIR-PURIFYING RESPIRATOR FILTER TESTS REQUIRED 

FOR APPROVAL-Continued 

(JO CfR Part 11, Subpart K, 111 ,140-4, at oeq I 

Ska dusl IHIS load lumo Sol.ca mt 
Int 

11.140-7 

OOPtHI 
11 . 140-11 IHI 

11 .140-. 11.140-5 11 , 140-12 11.140-<I 

M1111: M 0,,,111'ffln1tion tW1tt ool ten than 
D,OS molM' 0< l ffll!PCI -·- ................. . _, X 

Ou,11, fume•. 1nd Mists. AJ, Con11min1\ion 
Lt'llel .. 11 lhan O,OS mglM' o, 2 rnppcJ, 
Ind r1~t.dD!1 ..._... .......... ,., .. .,,, .... -~-·-· )( 

Aldon ci111.,ghl•r• - --·· ...... ~···-· ·"'''''"'············- ')t .. ,,. ............. ,~ .,. . .,..,.... ..... ~. , ............. .. . . 
'l< 
•x 
•x Asbtt1101<ont1inlng w,1, and mi.111 .............. 'x ·-········"··· .. •· .................. .. 

s.ng1, use dvst and""''' ,01ps110,1 _ ........ _ .......................... ,, •x ..................... ,.,.,_ ............ ... 

• fDf reSlsta.nce only. 
• Fet pen.1l/1hon on1y, 
• THI , ..... ed onl'y Whore ·~·bl•. 

Subpart L-Chemlcal Cartridge 
Resplraton 

0 l l . 150 Chemlcol cartridge reaplralor1: 
dncriptlon. 

Chemical cartridge respirators In­
cluding all completely assembled respi­
rators which are designed (or use as 
respiratory protection during entry 
Into or escape from atmospheres not 
Immediately dangerous to llfe and 
health, are described according to the 
specific gases or vapors against which 
they are designed to provide respirato­
ry protection, as lollows: 

ArntnOna .•••. ,,,,,,,,,,,,,,_ .... ............,.. ..... - ..... --. 
0"°""9 _ .............. ..................... --~..,.. ... t,,, .. •-••o.. 

tlyd<ogon cl>lo<lde--.......................... -·-·--
M•lh)'I ,.,.,._ ·············-··-~--... , ................................ . 
Organic ••por _ .~ .. ----·---·· .................. . 
S<Jffu< dio-.. ....... ______ ............ ..... --............. . 
Vinl'I C-....................... ,-.. - · ... ·-·--~--

~~m 
v .. 

concenua. 
lieln, po,1S 
per-

300 
10 
50 

100 
•t,000 

50 
10 

=t=e:1~::.oe~~or°'1;~~:t,:;~ 
fiaolih Ad-~•- 11.oncwd• may ponT'lt ouch u .. lo, • 
&peeit'C gn or vapcir) OI 1ho1• ....,Nch G•netatt hiigh Mats o4' 
,eacilon with ~ol matt,lll in l~ cer111dge. 

a "4uamum 1.1se concnntrebon1 ue lowot lo, organic 
v1por1 wt\ich p,oduce •~•• lr1'HMdlltt1ly t,.1,111cJol.Jt 
to l•t• o, hoalth 11 conct1ntt1Uona eq1.11I to or Jowat 1nan thl, 
conc.ntr1li0n 

NOTE: Chemk:al c1rt,idg1 u,tp,"110,a tcw tespl'IIOfY l)JOloc-
1,on 191MU1 g,se.s or 'WIPof!I, wtxh 111 nol 1poolica.lty fi11ed 

;th,':;;'C:.:1~ u,.~~n~~:·~~~~· ~ 
=":;~ "'!~ ~":~~:,; ~;r:~ :":.\:~':::! 
1pplicaUC>n 11ltt I ,,vto. of Ille 1H11et1 on U,e .. .,,, •• 
hHllh and 111,iy and In lhe 1'1!hl ol ony r,ald o•perionco in 
use of Cflo('l"9Cal ~• respiralon 11 p,otoctlOn against 
•uch hu,ards. 

131 FR 6242, Mar. 25, 1912, as amended al 
38 FR 6993, Mar. 15, 1973; 42 FR 6516'1, Dec. 
30, 19'1'1) 

0 11.151 Chemical cartridge reaplralon: 
required component,. 

(al Each chemical cartridge respira­
tor described In 111.150 shall, where 
Its design requires, contain the follow­
Ing component parts: 

<1> Faceplece, mouthpiece, and nose-
clip, hood, or helmet; 

(2) Cartridge; 
(3) Cartridge with ruter; 
(4) Harness: 
C5> Breathing tube; and 
(BJ Attached blower. 
Cb) The components of each cheml· 

cal cartridge respirator shall meet the 
minimum construction requirement.! 
set forth In Subpart G of this part. 

O 11.152 Cartridges In pa.n,llel; re•lalanct 
requirements. 

Where two or more cartridges are 
used In parallel, their resistance to air­
flow shall be essentially equal. 

0 11.153 Cartrid1e1; color and marklnp: 
requirements. 

The color and markings of all car­
tridges or labels shall conform with 
the requirements of the American Na, 
Uonal Standard for Identification of 
Gas Mask Canisters, K13.l, obtainable 
from American National Standards In· 
stltute, Inc., 1430 Broadway, New 
York, NY 10018. 
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a 11.15•1 Filters u•ed with chemicPI rar­
tridgu: localion; replocement. 

Ca> Particulate matter filters used In 
conjunction with a chemical cartridge 
shall be located on the Inlet side of the 
cartridge. 

(b) Fillers shall be Incorporated In 
or firmly attached to the cartridge and 
each filler assembly shall, where ap, 
pllcable. be designed to permit Its easy 
removal from and replacement on the 
cartridge. 

D ll.155 Breathinit lube•; minimum re­
qolremenl1. 

<a> Flexible breathing tubes used In 
conjunction with respirators shall be 
designed and constructed to prevent: 

(1) Restriction of Cree head move­
ment; 

<2> Disturbance or the m or face­
pieces, mouthpieces, hoods, or hel ­
mets; 

C3J Interference with the wearer's 
activities; and 

(41 ShutoU of alr(low due to kink­
ing, or from chin or arm pressure. 

011 .156 l111rne•sea; inslallatlon and con­
atructlnn: minimum requirements. 

Cal Each resplra~or shall, where nec­
essary, be equipped with a suitable 
harness designed and constructed to 
hold the components of the respirator 
In position against the wearer's body, 

Cb) Harnesses shall be designed and 
constructed to permit easy removal 
and replacement or respirator:: parts 
a.nd, where applicable, provide for 
holding a full faceplece In the ready 
position when not In use. 

D 11 ,157 Respirator containers; minimum 
requiremenh. 

Respirators shall be equipped with .a 
substantlal, durable container bearing 
markings which show the applicant's 
na.me, the type and commercial desig­
nation of the respirator It contains 
a.nd all appropriate approval labels. 

111.158 llalf•mllllk fecepieces, full face• 
piece•, mouthpieces, hoods, and hel­
mets; flt: minimum requirements. 

<a> Half-mask facepleces and full ra­
cepleces shall be designed and con­
structed to flt persons wll.h various 
facial shopes and sizes either: 0) By 

§ 11.160 

providing more than one faccplece 
stze, or <21 by providing one (aceplcce 
size which wlll Cit varying facial 
shapes and sizes. 

(bl Hoods and helmets shall be de­
signed and constructed to flt persons 
with various head sizes. provide ror 
the optional use of correr.tlve specta­
cles or lenses, and Insure a1i:nlr1st any 
restriction of movement by the 
wearer. 

(cl MEluthpleces shall be equipped 
with nosecllps which are securely at­
tached to the mouthpiece or respirator 
and provide an airtight lit. 

Cdl Full (acepleces shall provide for 
optional use of corrective spectacles or 
lenses which shall not reduce the res· 
plratory protective qualities of the res· 
plrator. 

<e> Facepleces, hoods, and helmets 
shall be designed to prevent eyepiece 
logging. 

0 11.158-1 Focepiecea, hir11dH ,' and ' heln1'1,IA; 
eyepieceB; minimum requirements. 

Facepleces, hoods, and helmeL~ shall 
be designed and constructed to provide 
adequate vision which Is not distorted 
by the eyepieces. 

a 11.159 lnhnln\1011 ond uhnlntiun •nlves; 
minimum requirement&. 

(a> Inhalation and exhalation valves 
shall be provldetf where necessary and 
protected against dlstorllon. 

(b) Inhalation valves shall be de­
signed and constructed to prevent ex­
cessive exhaled air from entering car­
tridges or adversely affecting canis­
ters. 

Ccl Exhalation valves shall be: < I l 
Protected against damage and exter­
nal Influence, and t2l .designed and 
construcled to prevenl Inward leakage 
or contaminated air. 
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1111.160 ll~od hnrneRsc,: minimum r~­
quiremenls. 

ca> Facepleces for chemlcal cartridge 
respirators other than single-use vinyl 
chloride shall be equipped with adjust ­
able and replaceable head harnesses 
designed and constructed to prov ide 
adequate tension during use and an 
even distribution o( pressure over Lhe 
entire area In conLnct with the fnce. 



§11.161 

(a-1) Fa.cepleces for slngle·use vinyl 
chloride respire.tors shall be equipped 
with adjustable head harnesses de· 
signed and constructed to provide ade­
quate tension during use and an even 
distrlbullon of pressure over the entire 
area In contact with the face. 

(b) Mouthplecei;,·shall be equipped 
where applicable. with an adjustable 
and replaceable harness designed and 
constructed to hold the mouthpiece In 
place. 
[31 FR 6244, Mnr. 25, 1912. as amended al 
42 F'R 65167. Dec. JO. 19711 

1111.161 Air ~elocil)' and noi~e levels; 
hood• and helmot•; minimum requlre­
menta. 

Noise levels generated by the respi ­
rator will be measured inside the hood 
or helmet al maximum airflow obtain­
able and shall not exceed 80 dBA. 

§ 11.162 Chemical cartrld,te reRpiraturA; 
per(ormance requirement~; ,teneral. 

Chemical cartridge respirators and 
the lndlvldual components of each 
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such devlee shall, as appropriate, meet 
the minimum requirements for per­
formance and protection specified In 
the tests described In 1111.162- 1 
through 11.162-8. 

O 11.162-1 Breathlnr real•lance teat: mini­
mum requirements. 

Ca) Resistance lo alrrlow will be 
measured In the faceplece. mouth­
piece, hood, or helmet or a chemical 
cartridge respirator mounted on a test 
fixture with air flowing at a conllnu. 
ous rate of 85 liters per minute, both 
before and after each Lest conducted 
In accordance with ti 11.162-5 
through 11.162-8. 

Cb) The maximum allowable resist.. 
ance requirements ror chemical car­
tridge respirators are es follows: 

MAXIMUM RESISTANCE 

(Mt11imotrr waler column helghlJ 

i)'PI' 01 chem.cat,certridgo rospir11or 

01nm 1h1n .s.ing1o,use vtnyl chtoude ffl1iJ'll'I IOf1: 

For gases, Ylpors, OI gase1 and v1po,1 ........ -,--, .... _.. ..... ,_,,, ....... -------···" 
For QHH. Ylpo,-t. Of QHH Ind 'flp(NI, and dusts. lumo!I. Ind m1SIJ .............. ........ . 
Feit gases. 'tlapon, Of gases 1nd wapo,t. and ml1l1 ot painl11 lacquera, ind 

tn1mcl1 .. , ....... , ....... , ... ._.._ ...... ,_..,., ... _,..,, ___ ..... .,. __ ........ 1- . .......... - ........ -.. ...... . .. 

S,ngre--us.e rosp:,eu,, Wllh va1,-,es. 
fo, ,tnyl clllorido .............................................. .................... ......... ..... ................... ......... .... . 
FOi' vinyl chfofklo 1M Pflournoc:Of'MO:s.s and fibrosis ptoducw-,g dusts , .......... ,, ...... .. 

Singre,uso t1:1PN•lo1 without n!Yt:11 
For Yintl chcH.de,., ... _, ,...__ _____ , .... ,i--• ..... -...---..-..... ..-.-.--" ......... ~ ...... ---
Fe,, vin,-1 chl()qdo end pnc1JmoconloS1s Ind fibrosis poduc,ng ®sis ... ....... ,.._,_.,., 

• Mo1wu,d al ttnd ot srrvice l1 r• specified In Table1 I• ind I t1 
• Same as iohil11lon. 

lnlwotion 1-----...;__:_ __ I E,hl111io, 
1,-.tial 

50 

20 
30 

15 
25 

FNII 

•s 
70 

70 

25 
45 

20 
•o 

111 
l'I 

[37 F'R 6244. Mar.25. 1972. 11.~ nmcndcd at 42 FR 65161. Dec. JO, 19111 

II ll .l fi2-2 •~xholnllon volve leakage teAl: 
minimum requirement.. 

(a) Dry exhalation valves and valve 
senls will be subjected to a suction of 
25 mm. water-column height while In a 
normal operating position. 

(b) Leakage between the valve and 
valve seat shall not exceed 30 mllllll · 
ters per minute. 
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1111 .162-3 Poceplece le•t: minimum ••· 
qulremenl•. 

(al The complete chemical cartridge 
respirator will be filled to the faces or 
persons having varying facial shape1 
and sizes. . , 

(bl Where the uppllcanL specifies a . 
faceplece size or sizes ror the resplra· , 
tor together with the approximate 

Mine Safety and Health Admin., labor 

measurement of faces they are de­
signed to Cit, the Institute will provide 
test subjects lo suit such racial meas­
urements. 

(c> Any chemical cartridge respirator 
part which must be removed to per­
form the faceplece or mouthpiece flt 
test shall be replaceable without spe­
cial tools and without disturbing face­
piece or mouthpiece flt . 

Cd) The fa.ceplece or mouthpiece nt 
lest using the positive or negative 
pressure recommended by the appl(. 
cant and described In his Instructions 
will be used before each test. 

(el 11) Each wearer will enter a 
chamber containing 100 p.p.m. lsoamyl 
acetate vapor !or halr-mask facepleces. 
and 1,000 p.p.m. for full facepleces, 
mouthpieces. hoods, and helmets. 

12) The faceplece or mouthpiece may 
be adjusted, If necessary, In the test 
chamber before starting the test. 

<3> Each wearer will remain In the 
chamber ror 8 minutes while perform­
Ing the following activities; 

Cl) Two minutes, nodding and turn­
Ing head; 

Ull Two minutes, calisthenic arm 
movemenl.s; 

UH) Two minutes, running In place; 
and 

CM Two minutes, pumping with a 
tire pump Into a 28-lller <1 cubic-foot) 
container. 

(4) Each wearer shall not detect the 
odor or lsoamyl-acelate vapor during 
the lest. 

137 f'R 6244, Mar. 25, 1912, as amended at 
SI FR 8993, Mar. 15, 19731 

111.16%-4 Lacquer nnd enamel mi~t le•lls: 
, reaplraton with fillers: minimum re­

quirements; reneral. 

Cal Three respirators with cartridges 
cont.alnlng or having attached to 
them, rnters for protection against 
mists of paints, lacquers, and enamels 
aha.11 be tested In accordance with the 

11. provtslons or I 11.162-8. 
·; '(b) 1n addition to the test require­
! ments set forth In paragraph <a> or 
·Ulls 11ectlon, three such respirators wm 
be tested against each aerosol In ac­
cordance with the provisions of 

' 1111.162-5 and 11.162-6. 
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A 11.162-5 Lucquer misl lost: minimum re­
quirements. 

Ca> Temperature In the lest chamber 
will be approximately 25· C. 

<b> Continuous airflow through the 
respirator will be 32 liters per minute 
for air-purifying respirators, nnd not 
less than 115 liters per rnln11Lc lo light 
nttlng facepleccs and I 70 liters per 
minute lo loose-flltlng hoods and hel­
mets of powered alr ,purlfylng rcsplrn­
tors, 

<cl Airflow through the chamber will 
be 20-25 air change~ per minute. 

Cd) The atomizer employed will be a 
No. 64-5 nozzle with setup 3, or CQUIVn· 
lent, operating at 69 kN/m.• ( 10 
pounds per square Inch gace>. 

<e> The lest aerosol will be prepared 
by atomizing a mixture of one volume 
or clear cellulose nitrate lacquer and 
one volume of lacquer thinner. 

(() The lacquer used wlll conform es­
sentially to Federal Specification TT­
L-31, October 7. 1953. 

(g) The concentration or cellulose ni­
trate In the lest aerosol wlll be 95-125 
milligrams per cubic meter. 

<h) The test aerosol wlll be drawn lo 
each respirator for a total of 156 min­
utes for alr-purlfylnc respirator~ and 
240 minutes for powered air-purifying 
respirators. 

(I) The total amount of unretalncd 
mist In the samples taken during test­
ing, weighed as cellulose nitrate, shall 
not exceed 5 milligrams for an air-pu­
rifying respirator. 28 milligrams for a 
powered air-purifying respirator with 
tight-fitting faceplece, and 41 milli­
grams for a powered air-purifying res­
pirator with loose-fitting hood or 
helmet. 

; 11.162-6 Enamel mlMl le• I: minimum re­
qulremenlll. 

(a> Temperature In the test chamber 
will be approxlmately 25· c. 

(b> Continuous airflow through the 
respirator WIii be 32 liters per minute 
!or air-purifying respirators, and not 
Jess than 115 liters per minute to 
tight-fitting facepleces and l '10 IILcrs 
per minute to loose-fitting hoods and 
helmets of powered air-purifying res, 
plrators. 

(cl Airflow through the chamber will 
be 20-25 air changes per minute. 



§ 11.162-7 

<d> The atomizer employed wlil be a 
No. 64 nozzle with setup IA, or equiva­
lent, operating at 69 kN/m.• (10 
pounds per square Inch gage). 

Ce) The test aerosol will be prepared 
by atomizing a mh<ture of 1 volume or 
white enamel and 1 volume or turpen­
tine. 

(f) The enamel used wlll conform es• 
sentlally to Federal Specification TT­
E-489b, May 12, 1963 <an enamel 
having a phthallc alkyd resin vehlcle 
and a titanium dioxide pigment>. 

(g) The concentration or pigment In 
Lhc test aerosol, weighed as ash, will 
be 95-125 mllllgrams per cubic meter. 

(h) The test aerosol wlll be drawn to 
each respirator for a total or 156 min­
utes for alr-purl(ylng respirators and 
240 minutes for power air-purifying 
respirators. 

(I) The total amount or unretalned 
mist In the s11JT1ples taken during test­
ing, weighed as ash, shall not exceed 
1.5 milligrams for any air-purifying 
respirator. 8.3 milligrams for a pow­
ered air-purifying respirator with 
Ught-llttlng raceplece, and 12.3 milli­
grams (or a powered air-purifying res­
pirator with loose-fitting hood or 
helmet. 

§ 11.162-7 Dust, rume, and mlat tuta; ru· 
plrolors w lth Olten: minimum require• 
menl•; general. 

(a) Three respirators with cartridges 
containing, or having attached to 
them, filters for protection against 
dusts, fumes, and mists, except the 
mists of paints, lacquers, and enamels, 
will be tested In accordance with the 
provisions of I 11.162-6. 

<bl In addition lo the test require­
ments set forth In paragraph ta> or 
this section, three such respirators will 
be tested, as appropriate, In accord­
ance with the provisions of H lLH0-1 
through 11.140-14: however, the maxi­
mum allowable -resistance of complele 
dust, fume. and mlsl, and gas, vapor, 
or gas and vapor chemical cartridge 
respirators shall not exceed the maxi-

30 CFR Ch. I (7-1-87 Edition) 

mum allowable limits set rorth In 
111.162-1. 

1111 .162-8 Rench tut•; gaa and •apor 
ttsh: minimum requl , .,mento: g,neral. 

(a) Bench tests will be made on an 
apparatus that allows the test atmos• 
pherc at 60 ± 5 peroenl relative humid· 
lly and room temperature. approx!, 
mately 2s· C., to enter the cartridges 
continuously at predetermined concen­
trations and rates of flow , and that 
has means ror determining t he test 
ltfe or the cartrld~es. 

(b) Where two cartridges are used In 
parallel on a chemical cartridge respi­
rator, the bench test will be performed 
with the cartridges arranged In paral­
lel, and the lest requirements wlll 
apply to the combination ralher than 
lo the lndlvldual cartridges. 

Cc) Three cartridges or pairs of car­
tridges will be removed rrom contain­
ers and tested as received from the ap. 
pllcant. 

Cd) Two cartridges or pairs of car· 
trldges will be equlllbraled at room 
temperature by passing 26 percent rel­
atlve humidity air through them al 
the following flow rates <expressed In 
liters per minute 11.p.m.» for 6 hours: 

T1po ol c1rt11dge 

- - - - --·- ------; 
Air pu11ry<ng ........ --··-· ··-·------·--·-
Pow1<ed 11t ,.,,,tying wllh l,ihl·filU"9 l1CAll)lec• ,, 
p.,..,od •• ,.,,1¥"11 wilh k>os<l·6tllng hood a, 

~'""'' ···-"····---···"'"''" ..................... .... ..... .. . 

Aollow ,at•. Lp.m. 

ua 

(el Two cartridges or pairs of car 
trldges will be equilibrated by passing 
85 percent relative humidity &tr 
through them at the flow rates stated 
In paragraph Id) of this section. 

IO All cartridges wlll be resealed 
kept In an upright position, at room 
temperatures. and tested within 18 
hours. 

(g) Cartridges will be tested and 
shall meet the minimum requirement.a 
set forth In Table 11. 
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TABLE 11-CARTRIDGE BENCH TESTS ANO REQUIREMENTS 

l ~O CFR P11t It , S<Jbporl L, f 11 ,102~1 

Cori,ldgo FJowtate Numl)o, ?anat,a• 
Concen· hon• 

Gu Of npo, ltllllDn 
lip.ml 0110111 lppm,I 

Mini· 
mum 
~18 I 

(mini 
- ------•·--~ --- Ip.pm! ·-- --- ~ - -·-

~. ....................... As fe-tlived . NH,_ ............... ...._.,. •. , 1000 64 3 50 so 
50 
35 
35 
50 
50 
25 
25 
50 
50 
30 
JO 

- --·--·-·""'" EQU.htwoled ....... - .. - · NH, ..... - •• - .. ................ . 1000 32 • 50 
ObW\11 ... .......... ,, ... , ..... . As ,ocehred ....... ............ CJ, ...... ... ................. , .•. 500 64 J 5 
°*"'"' "'"·"··"""'"·• .• EQllll,b<1l1d ............... ,_ Cl,--··--····----··· 500 32 • 5 
~"IIO" chbk/1._ ..... A1 !~od ···-··-·- HCI .... . ,_,,,, •••• _ • ., __ .,. 500 64 J 5 

~:,;:~ .~ -~.::~:::~· ~:~
1
:::: ::::::::::::::::~ ~NH~:::::::::::::::::::~::::· 500 32 • 5 ,~L .. J 10 

M1lhylorine.. . ........... Eqi,1,b11tod ... - ... .,,-·- CH,NH, -·--·-· ....... .. 1000 32 • 10 
°'Vo~""°'' , .. ,.. .... As recof,ed ....... -., ... _ CCI, ..................... - ....... . 1000 64 3 s 
Qgallic Y1po11 ..... ..... .... EQt.iiib,1lnd .. ....... ..... ..... CCI. .... .................... . .... . 1000 32 • 5 
S<ilUf ,,,,.idl ........ ..... A1 reco,vtd ...... ............. SO, .............................. . 500 64 3 5 
Suh, cllo:dde ....... ..... ,..~ Eqo.1ib4'1lod ..... ,,...----- SO, .. H ........... .,......, ..... _ _ _ 500 32 • 5 

Subpart M-Peatlclde RHplraton 

111.170 Pesticide reiiplratore; description . 

Pesticide respirators, lnoludlng all 
completely assembled respirators 
which are designed for use as respira­
tory protection during entry Into and 
escape from atmospheres which con­
tain pesticide hazards, arc described 
according t.o their construction as fol· 
lows: 

(al Front-mounted or back-mounted 
ass masks; 

(bl Chin-style gas mask; 
(cl Chemlcal cartridge; 
(d> Alr-purUyJng respirator with at­

tached blower: and, 
(e) Other devices, Including combl· 

nation respirators. 

I II.Ill P..atlclde n&piraton; ,.,quired 

- - - ·--- -. 

mum construction requirements set 
forth ln Subpart G of this part. 

n 11.172 Canisters and cartridgH In porol­
lel; reslalonce requirements. 

Where two or more canisters or car­
tridges are used ln parollel, their re· 
slstance to airflow shall be essentlnlly 
equal. 

§ 11.173 Conlstera 11nd cortridges; cnlur 
and mllJ'klnu: r~ulremenlN. 

The color and markings o{ all cants. 
ters and cartridges or labels shall con­
form with the requirements or the 
American National Standard for Iden­
tification of Gas Mask Canisters, ge 
'lrl02.002Kl3.1. 

,. compont,nh. 

D 11.174 FIiiers UHed with conistns and 
cortrldgea; locotlon; rcplocemenl. 

<al Particulate matter rllters used In 
conJunctlon with a canister or car­
tridge shall be located on the Inlet 6ldc 
of the canister or cartridge. 

~- <a> Each pesticide re~ptrator de­
} acr:tbed In § 11.1 'IO shall, where Its 

design requires, oontaln the following 
,'' u,mponent parts: 

;:· <11 Faceplece, mouthpiece, and nose­
~ clJp, helmet, or hood: 
.~' (2) Canister with filter; 

~'; (3) Cartridge with filter: 
~i · l4l Barness: 

-,. (5) Attached blower: and, 
J. (8) Breathing tube. 
'l (bl The components or each pesLI­
'} · dde respirator shall meet the mini-
[\\· 
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(b) Filters shall be Incorporated Into 
or firmly au.ached to the canister or 
cartridge and each flller assembly 
shall , where appllcable, be designed to 
permit Its easy removal from and re­
placement on the canister or cartridge. 
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i 11.175 Breathing tubn; minimum re­
qulremenlA. 

<al Flexible breathing tubes used In 
conjunction with respirators shall be 
designed and constructed to prevent: 

( l > Restriction of free head move­
ment: 

(2) Disturbance of the fll of face­
pieces, mouthpieces, hoods, or hel­
mets: 

(J) Interference with the wearer's 
activities: and, 

( 4 ) Shutoff of alrflow due to kink· 
Ing, or from chin or arm pressure. 

§ 11.116 llorneRsea; installation and con­
atrucllon: minimum requirements. 

(a) Each respirator shall , where nec­
essary, be equipped with a sultabie 
harness designed and constructed to 
hold the components or the respirator 
In position against the wearer's body. 

(b) Harnesses shall be designed and 
constructed to permit easy removal 
and replacement of respirator parts, 
and, where applicable, provide for 
holding a full faceplece In the ready 
position when not In use. 

a 11 .171 Resplrel11r cunlalnen: minimum 
requirements. 

(al Respirators shall be equipped 
with a subslanllal, durable, container 
bearing markings which show the ap­
plicant's name. type, and commercial 
designation of the respirator It con, 
talns, and all appropriate approval 
labels. 

(bl Containers for gas masks shall be 
designed and constructed to permit 
easy removal of the mask. 

G 11.118 llalr,m ... k raceplecn, run race• 
piece!, hood• and helmets, and mouth, 
piecn; nt; minimum requirements. 

<a> Half-mnsk facepleces and full fa­
cepleces shall be designed and con· 
structed to flt persons with various 
facial shapes and sizes either: U> By 
providing more than one faceplece 
size. or <2> by providing one faceplece 
size which wlll flt varying racial 
shapes and sizes. 

(bl Full faceplcces shall provide for 
optional use of corrective spectacles or 
lenses, which shall noL reduce the res­
piratory protective quailly of the res, 
plralor. 
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(cl Hoods and helmets shall be de­
signed and constructed to flt persons 
with various head stzes, permit option• 
al use or corrective spectacles without 
reducing the respiratory protective 
qualities o( the respirator, &nd Insure 
against any restriction of movement 
by the wearer. 

(d) Pesticide respirators with mouth­
pieces shall be equipped with nosecllps 
which are securely attached to the 
mouthpiece or respirator and provide 
an airtight seal. 

<e> Facepleces, hoods, and helmets 
shall be designed to prevent eyepiece 
Jogging. 

({) Half-mask facepleces shall not 
Interfere with the flt of common In· 
dustrlal safety corrective spectacles as 
determined by the faceplece tests In 
§ 11 .183-3. 

n 11.119 Fecepiecn, hoods, and helmet,: 
eyepieces; minimum requirement,. 

<a> Facepleces, hoods, and helmets 
shall be designed and constructed to 
provide adequate vision which Is not 
distorted by the eyepiece. 

Cb) All eyepieces or gas masks shall 
be designed and constructed to meet 
the Impact and penetration require· 
ments specified In Federal Specifica­
tion, Mask, Air line.: and Respirator, 
Air Filtering, Industrial. GGO-M­
l25d, October 11. 1965. 

fl 11.180 lnhelntion and exhalation val~u: 
minimum requlremenls. 

(a) Inhalation and exhalation valves 
shall be protected against distortion. 

(bl Inhalation valves shall be de­
signed and constructed and provided 
where necessary to prevent excessive 
exhaled air from adversely affecting 
cartridges, canisters, and fillers. 

(cl Exhalation valves shall be: 
( l l Provided wher.e necessary; 
121 Protected against damage and ex­

ternal Influence: and, 
(3l Designed and constructed io pre­

vent Inward leakage or contaminated 
air. 

6 11.181 lleod harne~aes: minimum re, 
qulrements. 
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<a> Facepieces shall be equipped 
wltb adjustable and replaceable head 
harnesses designed and constructed to 
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provide adequate tension during use 
and an even distribution or pressure 
over the entire area 1.n contact with 
the race. 

<b> Mouthpieces shall be equipped, 
where applicable, with adjustable and 
replaceable harnesses designed and 
constructed to hold lhe mouthpiece In 
place. 

I 11.182 Air veloclly nnd noi•e luel•: 
hooda and helmets: minimum require. 
menu. 

Noise levels generated by the respl · 
rator w!II be measured Inside the hood 
or helmet at maximum obtatnable air­
now and shall not exceed 80 dBA. 

111.183 Pe~tklde ruplratora; perform-
ance requirement•; general. 

Pesticide respirators and the Individ­
ual components or each such device 
&ball, as appropriate, meet the require­
ments for performance and protection 
&peclrled In the tests described In 
II ll.183-1 through 11.183-7. 

t 1\.183-1 Breathing resistance teat; mini­
mum requirement,. 

Ca) AITflow reslstanoe will be meas­
ured In the faceplece, mouthpiece, 
hood, or helmet of a pesticide respira­
tor mounted on a test fixture with air 
nowlng at a contlm,1ous role of 85 
mers per minute, bolh before and 
alter each test conducted In accord· 
ancewlth It 11.183-4 and ll.183-'7. 

(bl The maximum allowable resist• 
ance requirements for pesticide resp!· 
rators are as follaws: 

MAXIMUM RESISTANCE 

lnhahnlon Etha1a· 
1-,no--1-ra1~-Fln-,-, -, ' -

-~~~~~~~-~- .____~~ 

rron1- or back-mc:nJnlad g11 

fNIJII ......... ---· .. __..,.. 10 
C,.,,.1tyl<o gn tnn~ .......... ..... .. &5 
Po,,o,ld olr-pu,llyiog ........ ,_..... '50 
Q,omlul camidgt .... .......... ....... 50 

85 
80 

'70 
70 

20 
20 

'20 
20 

' Musllt'OO at end ol tho semce Ide specmod in Tlb11 12. 
• Rnntance cf hHo,(s), c1rtridg1(1). and but11hlng UlbC!'ISI 

DNY ilfnth blower nol ope, atir,g. 
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I I 1.183-2 Exhelntlon valve leekege le~I; 
minimum requirement~. 

Ca) Dry exhalation valves and valve 
seats wlll be subjected lo II suction of 
25 mm. water-column height while In a 
normal operating position. 

(bl Leakage between Lhe valve and 
valve seat shall not exceed 30 mtlllll· 
ters per minute. 

II 11.183-3 Pace piece test: minimum rt· 

qulrementa. 

Cal The complele pesticide respirator 
wlJI be rltted lo the (aces of persons 
having varying facial shapes and sizes. 

Cb) Where the applicant specifies a 
faceplece size or sizes ror his respirator 
together with the approximate mens­
urements of faces they are designed to 
flt, the Institute wlll provide test sub­
jects lo suit such racial measurements. 

(cl Any pesticide respirator part 
which must be removed to perform 
the 'faceplece flt test she.II be replacea: 
ble without special tools and without 
disturbing faceplece flt. 

(d) The faceplece or mouthpiece m 
test using positive or negative pressure 
recommended by the applicant and de­
scribed In his Instructions wlll be used 
during each test. 

(el(l) Each wearer will enter a cham­
ber containing 1,000 p.p.m. lsoamyl-ac­
etate vapor for a respirator equipped 
with a lull (aceplece, mouthpiece, 
hood, or helmet and 100 p.p.m. lsoa­
myl-e.cetate vapor for a respirator 
equipped with a half-mask faceplece. 

<2) The faceplece, mouthpiece, hood, 
or helmet may be adjusted, IJ neces­
sary, In the test chamber before start· 
Ing the test. 

(3) Each wearer WIii remain In the 
chamber wlille performing the 1o·1iow-. 
Ing activities: 

(I) Two minutes. nodding and t urn­
Ing head; 

(II) Two minutes, calist henic arm 
movements; 

CIIIJ Two mlnutel; , running In pince: 
and, 

(lvJ Two minutes, pumping with a 
tire pump Into a 28-llter (I cubic root) 
·container. 
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(4) Each wearer shall not detect the 
odor or lsoamyl-acclnLe during Lit e 
test. 



§ 11.183-4 

[37 FR 6244, Mar . .25. 1912, as amended at 
38 FR 6993. Mar. 15, 191JJ 

1111.183-4 Silica duel tut: minimum re• 
qulnment1. 

Three completely assembled pesti­
cide respl~ton; will be tested with a 
mechanical-testing apparatus as fol· 
lows: 

<a> Temperature In the test chamber 
will be approximately 25" C. 

·· (bl Continuous alr{low through the 
respirator wl\l be 32 lllers per minute 
ror front-mounted, back-mounted, and 
chin-style gas mask pesticide respira­
tors and chemical cartridge pesticide 
respirators, and not less than l15 (4 
cubic reel) liters per minute to llght­
nttlng racepleces and 170 lit rs <6 
cubic reetl per minute to loose-flUlng 
hoods and helmets of powered air-pu­
rifying respirators. 

<cl The test aerosol will contain 50-
. 60 milligrams of 99 + percent free 

silica per cubic meter or air. 
(d) The particle size distribution of 

lhe lest suspension wlll have a geomet­
ric mean diameter or 0.4 to 0.6 mi­
crometer, with a standard geometric 
deviation less than 2. 

Ce> Front-mounted. back-mounted, 
and chin-style gas mask pesUclde res­
pirators and chemical cartridge pesti­
cide respirators wlll be tested for 90 
minutes and powered air-purifying res­
plrators wlll be tested for 4. hours. 

§ 11.183-5 Lead rume tut; minimum re­
quirements. 

Three completely assembled pesti­
cide respirators wlll be tested with a 
mechanlcal-lesllng apparatus as fol­
lows: 

(al Continuous airflow through the 
respirator wlll be 32 llters per minute 
for front-mounted, b11ck-mounted, and 
chin-style gas mask pesticide respira­
tors and chemical cartridge pesticide 
respirators and not less thnn 115 liters 
(4 cubic feet) per minute, for powered 
air-purifying resplrntors with tight-fit­
ting (acepleces, and not less than 170 
liters <6 cubic feet> per minute ror 
powered air-purifying respirators with 
loose-fitting hoods and helmets. 

(b) The test aerosol wlll contain 15-
20 milligrams of freshly generated 
lead-oxide fume. calculated as lead, 
per cubic meter of air. 

68 

30 CFR Ch. I (7-1-Si ~dltlon) 

<cl The fume will be generated by 
Impinging an oxygen-gas flame on 
molten lead. 

<d> Front-mounted, back-mounted, 
and chin-style gas mask pesticide res­
pirators and chemical cartridge pestl, 
clde respirators WIii be tested for 90 
minutes and powered air-purifying 
pesticide respirators wlll be tested for 
4 hours. 

Ce) The total amount of unretalned 
test suspension, which Is analyzed and 
calculated as lend, shall not exceed: < 11 
0.43 milligram for any 90-mfnute test; 
(2) 4.8 mllllgrams !or any 4·hour test 
made at 115 IILers (4 cubic feet> per 
minute; or C31 6.2 mllllgrams for any 4-
hour test made at 170 lllers <6 cubic 
feet) per minute. 

111.183-6 Diodyl-phlhalale t~t: mini­
mum requirement,. 

<al All canisters submitted [or use 
with front-mounted and back-mounted 
gas mask pesticide resplrat ors wll1 be 
tested In an atmospheric concentra­
tion of 100 micrograms of dloctyJ. 
phthalate per liter of air at continuous 
flow rates of 32 and 85 liters per 
minute for a test period or 6 to 10 sec­
onds. 

(bl The DOP leakage through ~he 
canister shall not exceed 0.03 percent 
or the ambient DOP concentration. 

1111.183-7 Bench te~ts: minimum requlr,-
mente. 

<al ( 1) Bench tests will be made on 
an apparatus that allows the test at­
mosphere at 50±5 percent relative hu­
midity and at room temperature 
(25"±2.5" C.I to enter the canister or 
cartridge at predetermined concentra­
tions and rates of flow, and that has a 
means for determining the test life of 
the canister or cartridge against 
carbon tetrachloride. 

C2l Canisters and cartridges wlll be 
tested as they are used on each pesti­
cide respirator, either singly or In 
pnlrs. 

(3J Three canisters or cartridges or 
pairs of cartridges will be removed 
from containers and tested as received 
from the applicant. 

(4) Two canisters, cartridges, or pairs 
of cartridges will be equlllbrated at 
room temperature by passing 25 per-

Min• Saf•ty and Health Admln., Labar 

cent relative humidity air through 
lhem at the following Jlow rates tex­
prei;sed ns llters per minute (l.p,m.)) 
lor6 hours: 

Typa Df nnlslllf or can,.-
------·-------! 
Ai-purilylr.g ctniS1 M ••• ~, • .. .. + .... 1 _ 

j\j ,p.c~rinl! Cl'11"'9I .. ,... """ ... ,.,, " '"'""""""" 
Po-tied l~•pufll)lt.ng w11h !lghl-fdhng lacnplm:e ,. 
PDWtled 1tr-pu1"it,,1no 'lfll'ilh k)o9e,l1 tting hood 0t 

ho1"""···-··-"-·-··--"· ....... ____ ""··--

Airflo,o 
rate, I.pm. 
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25 

115 

170 

(51 Two canisters. cnrtrldges. or pairs 
of cartridges wtll be equilibrated at 
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room temperature by passing 85 per­
cent relative humidity air through 
them at the now rates stated In pnra­
graph (a)(4) of this section ror 6 
hours. 

(6) The equlllbrated canisters or car­
tridges will be resealed, kept In an up­
right position at room tempemture, 
and tested within 18 hours. 

(b> Canisters 11nd cartridges tested In 
accordance with the provisions of this 
section shall meet the requirements 
specified In Table 12. 

TA8tE 12-CARBON TETRACHlORIDE BENCH TESTS AND AeQUIAEMENTS fOR CANISTERS AND 

CARTRIDGES 

IJO CFR P111 !I , 5'Jbpa111.4, I l! 183- 71 

Tv11 
concenlri1· Fh::,w Jalo Numbot at 

hont. I p m, 10,1s 
pp.m , CCI, 

M1l'llmdm 
lite 

fflinUIOI I 

O..sl•fflO(Jnlod Of ba~-moun11d gas mallt. IH ,ec11fltec:,) .................... , ....... . 20,000 
20,000 
s.ooo 
S.000 
l .000 
1,000 
1,000 
1,000 
l ,000 
1,000 

Chn!,rnaunlod 0< ~ocl<-mount•d gu ma.i. joquiliblatedl •. - ·- · ···· .. ·- ·· .. "' 
CIM•ltyfil, Q&I ffll!.k (as POCl'N°ttdl .......................... ,., .••. , ....... .................. ,no,,.. 3 ................... . 
aw,.,1y1o QH ma,k (oquUibla!ed) ............ _ ... _ .................... ........................ . 

4 ____ .. . 

Ch11TlC8l-c1rtilOQo te~tux le uu::eivcd).,.,_ ............... ~ ......... . , .. - .. --,··-·--·--··· 3 __ .. _ •. 
Ctwimlca.l•cal'\lidige respl,1lOI' teq1.1 1i11bl1ltdl ••• , .• -, ....... _, •. .._. ...... ,._ •• ,..._,, ....... ,m •. • 

3 Pc,werf"d n•punfyir\,g n!'1pir1111lo, i bghM1H1ng l•cc:ipioco. H ,ecenl'IKIJ .......... . 
PD'llfllet"ed 1lq,vr1f)irtg 1tspkllor l•aghl-lU1ing l1ceQioce. 1QUilibfa1i,dJ ........... . 
P~o,•d all' ,pu1 if,lng rupiratOl llcxHt1 •IIUiflg hood Of helmltl H ,eceiYDdJ 
Pow01ed 1if -purlfying tes,pi,.at0t (llr)Q'Se-li1ting hood Of hl!lmol. equ!Ou11lll!lld) 

, Mlnlmt,m lll o w,11 be d1l11mi .. d •I S ppm. lo•••OO· 
• The Oo..w fl lo 1h1H bt lhe elteclrvo IIOW 11te of lho dov;ce, bul th1II bo '101 Ion !h11n 1 Hi r p m 
• TIii now 1110 1h1n IHI lho 1Hoc1h11 """ 1111 at ""' dt!l'ico. bot shall IHI net IHS """ 170 t pm 

Subpart N-Spedal U1e Re1plrator1 

SOURCC: 39 FR 45013, Dec. 30, 1974, unless 
otherwise noled. 

111.200 Vinyl chloride ruplralore: de­
fttrlptlon. 

Vinyl chloride respirators. Including 
1111 completely assembled resplrntors 
which are designed for use as respira­
tory protection during entry Into and 
escape from vinyl chloride atmos­
pheres conlalnlng adequate oxygen to 
support Ille. are desorlbed according to 
their construction as follows: 

<n> Front-mounted or back-mounted 
gas masks; 

(bl Chln,style gas masks; 
(cl Chemical-cartridge respirators; 
(d) Powered alr,purlrylng respira-

tors; and. 

(e) Other devices, lncludlng combl­
n11tlon respirators. 

II 11.201 Required component~. 
(al Ench vinyl chloride respirator de· 

scribed In § 11.200 shnll. where Its 
design requires, contain the following 
component parts: 
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< l) Face piece; 
(21 Canister with end,of-scrvlec-llfc 

Indicator: 
(3) Cnrtrldge wllh end-of-service-lire 

Indicator: 
<4) Harness; 
<6> Attached blower: nnd, 
(6J Breathing lube. 
(bl The components of each vlnyl 

chloride respirator shall meel the min· 
lmum construction requirements set 
forth In Subpart G or lhls parl. 



w ..... ..... 
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ti 11.202 Gas masks; rtqulrement1 and 
test~. 

Cal Except for the tests prescribed In 
11.102-5, the minimum requirements 
t1,nd performance tests for gas masks, 
prescribed In Subpart I of this part, 
are applicable to vinyl chloride gas 
masks. 

Cb) The rollowlng bench tests are ap­
pllcable to canisters designed for use 
with gas masks for entry into and 
escape from vinyl chloride atmos­
pheres containing adequate oxygen to 
support life: 

Cl> Four canisters wtll be equlllbrnt­
ed aL 25 ±5' C by passing 85±5 percent 
relative humidity air through them at 
64 liters per minute ror six hours. 

<2> The equilibrated canisters will be 
resealed, kept In an upright position al 
room temperature, and tested accord­
Ing to paragraph Cb> <3> of this section 
within 18 hours. 

C3) The canisters equilibrated and 
stored as described In subparagraphs 
< 1 > and (2) or this paragraph will be 
tested on an apparatus that allows the 
test atmosphere at 85± 5 percent rela­
tive humidity and 25 ± 5' C to enter 
the canister continuously at a concen­
tration or 25 ppm vinyl chloride mono­
mer at a total now rate or 64 liters per 
minute. 

(4l The maximum allowable penetra­
tion after six hours of testing accord­
Ing to paragraph (bl (3l of this section 
shall not exceed I ppm vinyl chloride. 

Cc) Where canisters are submitted 
for testing and approval with a service 
Jl(e or more than four hours, the 
period or lime for testing for vinyl 
chloride penetration will be performed 
at 150% or the service life specified In 
the manufacturer's application. Exam­
ple: If a manufacturer requests BP· 
proval of a respirator for six hours use 
against exposure to vinyl chloride, the 
maximum allowable penetration after 
nine hours or testing shall not exceed 
I ppm vinyl chloride. 

II 11.203 Chemical-cartridge reiiplralor•: 
requiremenll and leata. 

Cal Except ror the tests prescribed In 
U 11.162-4 through 11.162-8, the mini· 
mum requirements and perronnance 
tests for chemtcal-carlrldge respirators 
prescribed ln Subpart L or this part 
are applicable to replaceable-cartridge 
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and single-use vinyl chloride chemical­
cartridge respirators. 

(b) The folli>wlng bench tests are BP· 
pllcable to cartridges designed for use 
with chemical-cartridge respirators for 
entry Into and escape from vinyl chJo. : 
ride atmospheres containing adeQuate 
oxygen to support ure: 

< 1) Where two cartridges are used In 
parallel on a chemical-cartridge resp l· 
rator, the bench Lest requirements will 
apply to the combination rather than 
the Individual cartridges. 

<2l Four cartridges or pairs or car­
tridges will be equilibrated at 25±5' C 
by passing 85 ± 5 percent relative hU· 
mldlty air through them at 25 liters 
per minute for six hours. 

(3) The equilibrated cartridges wlll 
be resealed, kept In an upright posl· 
lion. at room temperature, and tested 
according to paragraphs (b) C4> and (b) 
(51 for other than single-use resplra, 
tors or according to paragraphs <bl <6> 
and Cb> <7> for single-use respirators 
within 18 hours. 

(4) The cartridges or pairs of car­
tridges for other than single-use respl· 
rators, equilibrated and stored as de· 
scribed In para,:raphs (b) (ll, Cb) (21, 
and Cb) C3l of this section, will be 
tested on an apparatus that allows the 
test atmosphere at 85±5 percent re.la· 
live humidity and 25 ± 5' C, to enter 
the cartridges or pairs of cartridges 
conllnuously at a concentration of 10 
ppm vinyl chloride monomer at a total 
nowrate of 64 liters per minute. 

(51 The maximum allowable penetra· 
tlon arter 90 minutes testing of car· 
trldges or pairs or cartridges for other 
than single-use respirators, according 
to paragraph Cb> <4l of this section 
shall not exceed 1 ppm vinyl chloride. 

C6l The single-use respirators, equllJ. 
brated and stored as described In para­
graphs (bl <2) and (bl (3) of this sec­
tion, will be tested on an apparatus 
that allows a test atmosphere at 85± 5 
percent relallve humidity and 25'± 5' 
C to be cycled through the respirator 
by a breathing machine at a concen­
tration or 10 ppm vinyl chloride mone>­
mer at the rate Q( 24 respirations per 
tnlnule at a minute volume of 40± 0.8 
liters. Air exhaled through the respi­
rator will be 35 ± 2' C with 94 ± 3 per­
cent relative humidity. 
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<7l The maximum allowable penetra­
tion after 144 minutes testing or respi­
rators, according lo paragraph (bl (6) 
of this section, shall not exceed l ppm 
vinyl chloride. 
139 FR 45013, Dec. 30. 1974, as amend•d al 
42 FR 65168. Dec. 30. 1977 J 

I 11.20t Powered air-purifying re•pirntor•: 
rrquiremenl• nnd I.at... 

(o.> Except for the test.~ prescribed In 
111.162-8, the minimum reQulrements 
and performance tests for powered air­
purifying respirators prescribed In 
Subpart L of this part are l\ppllco.ble 
lo vinyl chloride powered o.lr-purtrylng 
respirators. 

<b> The following bench tests are ap­
plicable to cartridges designed for use 
with powered air-purifying respirators 
for entry Into and escape from vinyl 
chloride atmospheres containing ade­
quate oxygen to support life. 

Cl l Four cartridges will be equlllbraL· 
ed at 25±5· C by passing 85 ± 5 percent 
relative humidity air through them at 
115 liters per minute for tight-fitting 
racepleces and 170 mers per minute 
for loose-rlttlng hoods and helmets, 
for six hours. 

(2) The equilibrated cartridges will 
be resealed. kept In an upright posl · 
lion at room temperature and tested 
according to paragraph Cb> (3) oC this 
section within 18 hours. 

(3) The cartridges equilibrated and 
stored as described In paragraphs Cb) 
(I) and ( 2 > of this section wilt be tested 
on an apparatus that allows the test 
atmosphere at 85 ± 5 percent relative 
humidity and 25 ±5' C to enter the 
cartridge continuously nt a concentra­
tion of 25 ppm vinyl chloride monomer 
at a total now rate of 115 liters per 
minute for tight-fitting facepleoes and 
170 liters per minute for loose-flUlng 
hoods and helmets. 

(4) The maximum allowable penetra­
tion after six hours of testing accord­
Ing to paragraph (bl C3) of this section 
shall not exceed 1 ppm vinyl chloride. 

I 11.Z05 Requirements for end-of-servlce-
llfe lndkator. 

(a) Afler June 30, 1975, each canlst.er 
or cartridge submltled for testing and 
approval In accordance with U 11 .202, 
Lnd 11.203. and 11 ,204 shall be 
equipped with a canister or cartridge 
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end-of-service-life Indicator which 
shows a satisfactory Indicator change 
or other obvious warning before I ppm 
vinyl chloride penetration occurs. The 
Indicator shall show such change or 
afford such warning at 80 :±- 10 percent 
of the total service life to 1 ppm leak­
age, as determined by continuing ench 
test described In paragraphs (bl ol 
each or §§ 11. 202. 11. 203. and 11. 204 
unLII a I ppm leakage of v\nyl chloride 
occurs. After Septcmbrr 30, 1976, n 
carlrldge or canister wlLhouL an end· 
or-servlcc-llre Indicator will not be con­
sidered npprovecl ror use by omployeos 
exposed to vinyl chloride. 

Cb) The applicant shall provide .~urrt­
clent pretest data to verify the. per­
formance of the end-of-servlce-lHe In, 
dlcator required In paragraph <a) or 
this secllon. 
137 FR 6244. Mnr. 25, 1912, as nmendcd nt 
41 FR 13910, Apr. l , 19761 

1111.206 (lunlily c11ntrol requirement~. 
(al In addition to the construction 

and performance requirements speci­
fied In U I 1.201. 11.202, 11.203, 11.204. 
and 11 .205, Lhe quality control require­
ments In paragraphs (bl. (cl. and <d> of 
this secllon apply to approval or C!I-~ 
masks, chemical cartridge respirators . 
and powered air-purifying respirators 
for entry into and escape from vinyl 
chloride atmospheres conlalnlni: a.de· 
quale oxygen to support life. 

(b) The respirators submlLled for ap­
proval as described In paragrapt1 la> or 
this section shnll be accompanied by a 
complete quality control plan meeting 
the requirements of Subpart E of this 
part. 
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(C) The nppllcanl shall specify In Lhe 
plan that a sufficient number oI sam­
ples will be drawn from each bulk con­
tainer or sorbent material and that 
where activated carbon Is used, the 
following specific tests wlll be per­
formed: 

C 1 l Apparent density, 
<2> Iodine number, 
<3> Moisture content, 
C4l Carbon letrachlorlde number. 

and. 
(5> Mesh size. 

Such tests shall be performed in a 
quantity necessary to nssure continued 
satisfactory conformance of the canls-
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t,ers and cartridges to the reQulre­
menls o( lhls subpart. 

(dl Final perrormance quality con­
t rol tes ls on the complete canisters 
and cartridges shall be accomplished 
using the bench tests and procedures 
prescribed In U 11.202, 11.203, 11.204., 
and 11.205. 

11 11.207 l,eb•lln,: requlrem•nlo. 

(a) A warning shall be placed on the 
label of each gas mask, chemical-car­
tridge respirator, and powered alr-pu­
rl(ylng respirator. and on the label or 
ench canister and cartridge, alerting 
the wearer to the need for a fitting 
test In accordance with t he manufac­
turer's raceplece rtttlng lnstrucLlons, 
providing service life Information, pro­
viding specific Instructions ror dispos­
al. and advising that the wearer may 
communicate to NIOSH any dlUlcul­
tles that may be experienced In the 
design and performance of any gas 
mask, chemical-cartridge respirator, or 
powered air-purifying respirator ap­
proved under the requirements or this 
subpart. The service lives or respira­
tors meellng the test requirements of 
this subpart shall be specified as fol­
lows: 

Chamical· c1r1,ldge ,et,ptfat0t ............................... 1 hour, 
Gu rnask • tiours. 
Paii,Ol'ed 1k,pu,ifying rnP.-alOI'- ....... - ..... _ .. 4 houtt-

(bl Where the service lire or a respi­
rator Is approved for more than four 
hours, the service life for which the 
respirator has been approved will be 
specified. 

1111.208 Feee. 
The following fees shall be charged 

for the examlnallon, Inspection, and 
testing of complete assemblies and 
components of respirators described In 
ti 11.200 and 11.201. 

Complole go, m1>k·--··· - ...... -................... S I, 100 
Comple l• ch1mc:at-caftridga ,esp#alo, _ ......... _. .. , 1, ISO 
Complel11 pow•ted afr -pur1~ng 1etpi,110t .............. t .500 
C1.nl!llef Of cM'lridge onti,.-....... - .... ~···=......_ .... -........... 750 
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