



































































































































































































































































































































































































































































































































































































































































































































































































































































































































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

§ 84.270 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 sespirators 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.

§ 84273 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 the pressure at the hose connection from

exceeding 86.2 kPa gauge under any conditions.

301



§ 84274 Air-supply-line tests.

Air-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 kPa (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.

§ 84.275 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 maximum 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 maximum 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 test.

(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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§ 84278 Airflow-resistance test; air-line respirator, negative-pressure class.

(a) Inhalation resistance shall not exceed 51 millimeters (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.
§ 84.279 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.

(¢) 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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§ 84283 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 contain 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:

(¢) Non-powered parti‘bulate air-purifying respiratofs are classified according
to the efficiency of the filter element(s) as tested according to the requirements
of this Part.

(1) Type I filters shall have a minimum efficiency of 90 percent.

(2) Type 1I filters shall have a minimum efficiency of 99 percent.

(3) Type III 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 I filters shall have a minimum efficiency of 99 percent.

(2) Type III 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) (ie., = 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 1II shall be marked on all Type II filters.

(3) Type III 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 resistances 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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§ 84.293 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 through each
filter.

(f) Powered air-purifying particulate respirators (PAPRs) 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/m’ 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.
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(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/cm’)
at 25 + 5 degrees Celsius that contains no more than 200 mg/m’ 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

§ 84300 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 non-powered, according to their design.

(c) Gas and vapor air-purifying cartridge respirators for respiratory protection
against gases or vapor that are mot specifically listed with their maximum use
concentration may be certified according to the requirements set forth in

Subpart Z.
§ 84301 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 K13.1-1973.
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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 Inhalation Exhalation

For gases, vapors, or gases and vapors 40 20
For gases, vapors, or gases and vapors,

and particulates 50 20

(¢) 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.
§ 84304 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)(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.
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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 Gas  Concentra- Flow rate (L/min) Penetra- Minimum
type or tion (ppm) _non-pwr _pwr_ tion®(ppm) life”
Vapor tight loose (minutes)
Ammonia NH; 1,000 64 115 170 50 50
Chlorine Cl, 500 64 115 170 5 35
Chlorine dioxide ClO, 500 64 115 170 0.1 30
Hydrogen chloride HCl 500 64 115 170 5 50
Hydrogen sulfide H,S 1,000 64 115 170 10 30
Mercury Hg 215 64 115 170 0.05 480
Methylamine CH,NH, 1,000 64 115 170 10 25
Sulfur dioxide SO, 500 64 115 170 5 30

#Service life shall be determined at the indicated penetration.

"Where 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 Respirators
§ 84310 Description and classification.

(a) Gas and vapor air-purifying canister respirators (previously designated gas
masks) have a canister(s) designed to remove a singlé 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.

§ 84311 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 K13.1-1973.

§ 84312 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

323



§ 84314 Particulate tests; canisters containing filters.

Gas and vapor, air-purifying, canister respirators in combination 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 degrees 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(f)(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 mouthpieces/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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Table 12—Canister service-life tests and requirements for
high-capacity gas and vapor air-purifying canisters

(42 CFR 84.315(h))

Canister Gas Concentration ___Flow rate (L/min) Penetra-Minimum
type or (ppm) non- powered tion" service
Vapor powered  tight loose(ppm) life(min)

Ammonia NH, 30,000 64 115 170 50 12
Carbon monoxide CO 20,000 64 n/fa n/a (c) 60

CcO 5,000 32 @nfa o/a (¢ 60

Cco 3,000 32 afa nfa (¢ 60
Chlorine Cl, 20,000 64 115 170 5 12
Hydrogen sulfide st 20,000 64 115 170 10 12
Sulfur dioxide SO, 20,000 64 115 170 5 12

Combination of 2 or 3 of above types®

Combination of all of above types plus organic vapor (§ 84.328(a))"

*Service life shall be determined at the indicated penetration.

PRelative humidity of test atmosphere shall be 95 * 3 percent; temperature of
test atmosphere shall be 25 * 2.5 degrees Celsius.

“Maximum allowable CO penetration shall be 385 cm® during the minimum life.

The penetration shall not exceed 500 ppm during this time.
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9Relative humidity of test atmosphere will be 95 + 3 percent; temperature of

test atmosphere entering the test fixture shall be between 0 and +2.5 de-

grees Celsius,
*Test 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 Clz, 502’ 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 ___Flow rate (L/min) _Penetra-Minimum
type or (ppm) non- powered tion" service
Vapor powered  tight loose(ppm) life(min)

Ammonia NH; 5,000 64 115 170 50 12
Carbon monoxide CO 20,000 64° nfa n/a  (¢) 60

CcO 10,000 64°n/a n/a (¢ 60®

CO 5,000 32°nfa n/a (©) 60

CO 3,000 3>n/a  n/a (¢ 60
Chlorine | Cl, 5,000 64 115 170 5 12
Hydrogen sulfide H,S 5,000 64 115 170 10 12
Sulfur dioxide SO, 5,000 64 115 170 5 12

Combination of 2 or 3 of above types®

Combination of all of above types plus organic vapor (§ 84.328(a)")

Service life shall be determined at the indicated penetration.
PRelative humidity of test atmosphere shall be 95 + 3 percent; temperature of test
atmosphere shall be 25 + 2.5 degrees Celsius.
3

‘Maximum allowable CO penetration shall be 385 c¢m™ during the minimum life.

The penetration shall not exceed 500 ppm during this time.
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Relative humidity of test atmosphere shall be 95 * 3 percent; temperature of test
atmosphere entering the test fixture shall be between 0 and +2.5 degrees Cel-
sius.

“Test 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 Cl,, SO,, organic vapor, and ammonia shall be 6 min-
utes instead of 12 minutes.

’If 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.

"Low-capacity, full-facepiece devices for entry into and escape from appropriate non-
IDLH atmospheres.

"Low-capacity, mouthpiece/noseclamp devices for escape only from appropriate non-

IDLH atmospheres.
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Subpart Y—Organic Gas and Vapor Air-Purifying Cartridge and Canister Respi-

rators

§ 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

according to the requirements as set forth in Subpart Z.

§ 84321 Organic gas and vapor air-purifying cartridge respirators.

(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.

331



§ 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) fpreviously 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 requirements.

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.
§ 84.324 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 (CCl,) 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(2))

Canister Test Concentration ___Flow rate (L/min) Penetra- Minimum
type agent (ppm) non- powered tion"service

powered  tight loose  (ppm)life(min)

High-capacity CCl, 20,000 64 115 170 5
Low-capacity cCl, 5,000 64 115 170 5

Service life shall be determined at the indicated penetration.

(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—Organic gas and vapor cartridge service-life test conditions

and performance requirements

(42 CFR 84.328(b))

Cartridge Test  Concentra- Penetration® Minimum life,
type agent tion (ppm) (ppm) minutes
OV cartridge CCl, 1000 8 50

“Service 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 ammonia, 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.

§ 84333 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.

§ 84334 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,
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(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 hinder 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-ijne/air-purif)dng 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.

(f) 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 be submitted to NIOSH as
part of the certification application.

(8) The user instructions shall state that training on 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 émployee to recognize any
higher breathing rcsistan'ée associated with air-purifyiﬁg 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." Most importantly, NIOSH assumes that all NIOSH-certified respirators

‘NIOSH 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:

B Adequate program administration

B Adequate written standard operating procedures

®m  Proper respirator selection for given hazard(s)

®  Appropriate medical surveillance of wearers

®m Adequate training programs for both supervisors and workers

®  Adequate fitting and testing for inadequate fits on each wearer

®m  Respirator inspection, cleaning, maintenance, and storage

®  Surveillance of workplace conditions and worker exposures

®m  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, respiratoi'y 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 ESLI 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.
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(f) Gas and vapor cartridge respirators will not be used in concentrations in
excess of the maximum use concentrations recommemied 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, whicheve‘r is lower, |

(g) Gas and vapor resﬁirators 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,
I5th edition of the National Formulary (USP20NF15) dated July 1, 1980, and
chemically-generated oxygen shall meet the requirements of Military Specification
MIL-E-83252, dated 1972, or Military Specification MIL-O-15633, dated

1964, whichever is applicable.
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(1) 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 (USP2ONF15) 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—0O - 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 Z86.1-1973 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

§8 84.41(b), 84.11(a)(6), and 84.11(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:
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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 holder 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 holder 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 Construction and
Performance Requirements

#11.60 Construction and performance re-
quirements; general.

(a) MSHA and the Institute shall
lssue approvals for the types of respl-
rators described In Subparts H
through M of this part which have
met the minimum requirements set
forth for such respirators In this Part
1L
(b) In addition to the types of respl-
rators specifled in Subparts H through
M, MSHA and the Institute shall Issue
approvals for other respiratory protec-
tive devices not specifically described
In this Part 11 subject to such addi-
tlonal requirements as may be Im-
posed In accordance with § 11.83(c).

#1161 General construction require-
' ments.

(n) Resplrators will not be accepted
t by the Institute for examination, In-
© spection and testing unless they are
+ designed on sound engineering and sci-
entific principles, constructed of suita-
ble materials and evidence good work-
manship.
‘(b) Resplrator components which
 come Into contact with the wearer's
Ii tkin ghall be made of nonirritating
1% materials.
!H (c) Components replaced during or
7% after use shall be constructed of mate-

23

(a) The component parts of each res-
plirator shall be:

(1) Deslgned, constructed, and fitted
to Insure agalnst creatlon of any
hazard to the wearer;

(2) Assembled Lo permit easy mccess
for Inspection and repalr of functional
parts; and

(3) Assembled to permlt easy access
to parts which require perlodic clean-
Ing and disinfecting.

(b) Replacement parts shall be de-
slgned and constructed to permit easy
Installation and to malntain the effee-
tiveness of the respirator.

#11.63 Teal requirements; general.

(n) Each resplirator and respirator
component shall when tested by the
appllicant and by the Institute, meet
the applicable requirements set forth
In SBubparts H through M of this part.

(b) Where & combination respirator
i5 assembled from two or more types
of resplrators, as described In this
part, each of 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 resplra-
tors, except as specifled In
§ 11.70(b)(2), will be classifled by the
type of respirator In the combination
which provides the least protection to
the user.
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