Appendix A, Mandatory

OSHA-Accepted Fit Test Protocols

Quantitative Fit Test (QNFT) Protocols

The following quantitative fit testing procedures have been demonstrated to be acceptable.

Generated Aerosol - Page 2

Quantitative fit testing using a non-hazardous test aerosol (such as corn oil, polyethylene
glycol 400 [PEG 400], di-2-ethyl hexyl sebacate [DEHS], or sodium chloride) generated

in atest chamber, and employing instrumentation to quantify thefit of the respirator.

Ambient Aerosol Condensation Nuclel Counter (CNC) - Page 5
Quantitative fit testing using ambient aerosol as the test agent and appropriate
instrumentation (condensation nuclei counter) to quantify the respirator fit;

Controlled Negative Pressur e - Page 7

Quantitative fit testing using controlled negative pressure and appropriate
instrumentation to measure the volumetric leak rate of afacepiece to quantify the
respirator fit.

The employer shall ensure that persons administering QNFT are able to calibrate equi pment
and perform tests properly, recognize invalid tests, calculate fit factors properly and ensure
that test equipment isin proper working order.

The employer shall ensure that QNFT equipment is kept clean, and is maintained and

calibrated according to the manufacturer'sinstructions so as to operate at the parameters for
which it was designed.
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Generated Aerosol
Quantitative Fit Testing Protocol
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Apparatus

Instrumentation. Aerosol generation, dilution, and measurement systems using
particulates (corn oil, polyethylene glycol 400 [PEG 400], di-2-ethyl hexyl sebacate
[DEHS] or sodium chloride) as test aerosols shall be used for quantitative fit testing.

Test chamber. Thetest chamber shall be large enough to permit all test subjectsto
perform freely all required exercises without disturbing the test agent concentration or
the measurement apparatus. The test chamber shall be equipped and constructed so that
the test agent is effectively isolated from the ambient air, yet uniform in concentration
throughout the chamber.

When testing air-purifying respirators, the normal filter or cartridge element shall be
replaced with a high efficiency particulate air (HEPA) or P100 seriesfilter supplied by
the same manufacturer.

The sampling instrument shall be selected so that a computer record or strip chart
record may be made of the test showing the rise and fall of the test agent concentration
with each inspiration and expiration at fit factors of at least 2,000. |ntegrators or
computers that integrate the amount of test agent penetration |eakage into the respirator
for each exercise may be used provided arecord of the readingsis made.

The combination of substitute air-purifying elements, test agent and test agent
concentration shall be such that the test subject is not exposed in excess of an
established exposure limit for the test agent at any time during the testing process,
based upon the length of the exposure and the exposure limit duration.

The sampling port on the test specimen respirator shall be placed and constructed so
that no leakage occurs around the port (e.g., where the respirator is probed), afree air
flow isallowed into the sampling line at all times, and there is no interference with the
fit or performance of the respirator. The in-mask sampling device (probe) shall be
designed and used so that the air sample is drawn from the breathing zone of the test
subject, midway between the nose and mouth and with the probe extending into the
facepiece cavity at least 1/4 inch.

The test setup shall permit the person administering the test to observe the test subject
inside the chamber during the test.

The eguipment generating the test atmosphere shall maintain the concentration of test
agent constant to within a 10 percent variation for the duration of the test.

Thetimelag (interval between an event and the recording of the event on the strip chart
or computer or integrator) shall be kept to a minimum. There shall be aclear
association between the occurrence of an event and its being recorded.

(10) The sampling line tubing for the test chamber atmosphere and for the respirator

sampling port shall be of equal diameter and of the same material. The length of the
two lines shall be equal.

(12) The exhaust flow from the test chamber shall pass through an appropriate filter (i.e.,
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high efficiency particulate filter) before release.

(12) When sodium chloride aerosol is used, the relative humidity inside the test chamber

shall not exceed 50 percent.

(13) The limitations of instrument detection shall be taken into account when determining

thefit factor.

(14) Test respirators shall be maintained in proper working order and be inspected regularly
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for deficiencies such as cracks or missing valves and gaskets.
Procedural Requirements

When performing theinitial user seal check using a positive or negative pressure
check, the sampling line shall be crimped closed in order to avoid air pressure leakage
during either of these pressure checks.

The use of an abbreviated screening QLFT test is optional. Such atest may be utilized
in order to quickly identify poor fitting respirators that passed the positive and/or
negative pressure test and reduce the amount of QNFT time. The use of the CNC
QNFT instrument in the count mode is another optional method to obtain a quick
estimate of fit and eliminate poor fitting respirators before going on to perform afull
ONFT.

A reasonably stable test agent concentration shall be measured in the test chamber prior
to testing. For canopy or shower curtain types of test units, the determination of the test
agent's stability may be established after the test subject has entered the test
environment.

Immediately after the subject enters the test chamber, the test agent concentration
inside the respirator shall be measured to ensure that the peak penetration does not
exceed 5 percent for ahalf mask or 1 percent for afull facepiece respirator.

A stable test agent concentration shall be obtained prior to the actual start of testing.

Respirator restraining straps shall not be over-tightened for testing. The straps shall be
adjusted by the wearer without assistance from other personsto give areasonably
comfortablefit typical of normal use. The respirator shall not be adjusted once the fit
test exercises begin.

Thetest shall be terminated whenever any single peak penetration exceeds 5 percent
for half masks and 1 percent for full facepiece respirators. The test subject shall be
refitted and retested.

Calculation of fit factors.

)] Thefit factor shall be determined for the quantitative fit
test by taking theratio of the average chamber
concentration to the concentration measured inside the
respirator for each test exercise except the grimace
exercise.

(i) The average test chamber concentration shall be
calculated as the arithmetic average of the
concentration measured before and after each test (i.e.,
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7 exercises) or the arithmetic average of the
concentration measured before and after each exercise
or the true average measured continuously during the
respirator sample.

(iii)

The concentration of the challenge agent inside the

respirator shall be determined by one of the following

methods:

(A) Average peak penetration method means the

(B)

©

method of determining test agent penetration
into the respirator utilizing a strip chart
recorder, integrator, or computer. The agent
penetration is determined by an average of
the peak heights on the graph or by
computer integration, for each exercise
except the grimace exercise. Integrators or
computers that calculate the actual test agent
penetration into the respirator for each
exercise will also be considered to meet the
requirements of the average peak

penetration method.

Maximum peak penetration method means
the method of determining test agent
penetration in the respirator as determined
by strip chart recordings of the test. The
highest peak penetration for agiven exercise
istaken to be representative of average
penetration into the respirator for that
exercise.

Integration by calculation of the area under
theindividual peak for each exercise except
the grimace exercise. Thisincludes
computerized integration.

(D) The calculation of the overall fit factor using

Overall Fit Factor =

individual exercise fit factorsinvolvesfirst
converting the exercise fit factorsto
penetration values, determining the average,
and then converting that result back to afit
factor. This procedureis described in the
following equation:

VEE, + VIE, + VIE, + VfE, + UFE, + VI, + VIE +

Whereffl, ff2, ff3, etc. are thefit factorsfor exercises 1, 2, 3, etc.

(9) Thetest subject shall not be permitted to wear a half mask or quarter facepiece
respirator unless aminimum fit factor of 100 is obtained, or afull facepiece respirator
unless a minimum fit factor of 500 is obtained.
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(10) Filters used for quantitative fit testing shall be replaced whenever increased breathing
resistance is encountered, or when the test agent has altered the integrity of the filter
media.
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Ambient Aerosol Condensation Nuclei Counter (CNC)
Quantitative Fit Testing Protocol.

The ambient aerosol condensation nuclei counter (CNC) quantitative fit testing (Portacount
TM ) protocol quantitatively fit tests respirators with the use of a probe. The probed
respirator isonly used for quantitative fit tests. A probed respirator has a special sampling
device, installed on the respirator, that allows the probe to sample the air from inside the
mask. A probed respirator is required for each make, style, model, and size that the
employer uses and can be obtained from the respirator manufacturer or distributor. The
CNC instrument manufacturer, TSI Inc., also provides probe attachments (TSI sampling
adapters) that permit fit testing in an employee's own respirator. A minimum fit factor pass
level of at least 100 is necessary for a half-mask respirator and a minimum fit factor pass
level of at least 500 isrequired for afull facepiece negative pressure respirator. The entire
screening and testing procedure shall be explained to the test subject prior to the conduct of
the screening test.

A. Portacount Fit Test Requirements.

(1) Check the respirator to make sure the sampling probe and line are properly attached to
the facepiece and that the respirator isfitted with a particul ate filter capable of
preventing significant penetration by the ambient particles used for thefit test (e.g.,
NIOSH 42 CFR 84 series 100, series 99, or series 95 particulate filter) per
manufacturer's instruction.

(2) Instruct the person to be tested to don the respirator for five minutes before the fit test
starts. This purges the ambient particles trapped inside the respirator and permits the
wearer to make certain the respirator is comfortable. Thisindividual shall already have
been trained on how to wear the respirator properly.

(3) Check the following conditions for the adequacy of the respirator fit: Chin properly
placed; Adequate strap tension, not overly tightened; Fit across nose bridge; Respirator
of proper size to span distance from nose to chin; Tendency of the respirator to dlip;
Sdf-observation in amirror to evaluate fit and respirator position.

(4) Havethe person wearing the respirator do auser seal check. If leakageis detected,
determine the cause. If leakageis from apoorly fitting facepiece, try another size of the
same model respirator, or another model of respirator.

(5) Follow the manufacturer'sinstructions for operating the Portacount and proceed with
the test.

(6) Thetest subject shall be instructed to perform the exercisesin section . A. 14. of this
appendix.

(7) After thetest exercises, the test subject shall be questioned by the test conductor
regarding the comfort of the respirator upon completion of the protocol. If it has
become unacceptable, another model of respirator shall be tried.

B. Portacount Test Instrument.

(1) The Portacount will automatically stop and calculate the overall fit factor for the entire
set of exercises. The overall fit factor iswhat counts. The Pass or Fail message will
indicate whether or not the test was successful. If the test was a Pass, thefit test isover.
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(2) Sincethe passor fail criterion of the Portacount is user programmable, the test operator
shall ensure that the pass or fail criterion meet the requirements for minimum respirator
performance in this Appendix.

(3) A record of the test needsto be kept on file, assuming the fit test was successful. The

record must contain the test subject's name; overall fit factor; make, model, style, and
size of respirator used; and date tested.
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Test

Controlled Negative Pressure (CNP)
Quantitative Fit Testing Protocol.

The CNP protocol provides an alternative to aerosol fit test methods. The CNP fit test
method technology is based on exhausting air from atemporarily sealed respirator
facepiece to generate and then maintain a constant negative pressure inside the facepiece.
Therate of air exhaust is controlled so that a constant negative pressure is maintained in the
respirator during thefit test. The level of pressureis selected to replicate the mean
inspiratory pressure that causes leakage into the respirator under normal use conditions.
With pressure held constant, air flow out of the respirator is equal to air flow into the
respirator. Therefore, measurement of the exhaust streamthat is required to hold the
pressure in the temporarily sealed respirator constant yields a direct measure of leakage air
flow into the respirator. The CNP fit test method measures leak rates through the facepiece
as amethod for determining the facepiece fit for negative pressure respirators. The CNP
instrument manufacturer Dynatech Nevada al so provides attachments (sampling manifolds)
that replace the filter cartridges to permit fit testing in an employee's own respirator. To
perform the test, the test subject closes his or her mouth and holds his/her breath, after
which an air pump removes air from the respirator facepiece at a pre-selected constant
pressure. The facepiecefit is expressed as the leak rate through the facepiece, expressed as
milliliters per minute. The quality and validity of the CNP fit tests are determined by the
degree to which the in-mask pressure tracks the test pressure during the system
measurement time of approximately five seconds. I nstantaneous feedback in the form of a
real-time pressure trace of the in-mask pressure is provided and used to determine test
validity and quality. A minimum fit factor pass|evel of 100 is necessary for a half-mask
respirator and aminimum fit factor of at least 500 is required for afull facepiece respirator.
The entire screening and testing procedure shall be explained to the test subject prior to the
conduct of the screening test.

A. CNPFit Test Reguirements.
(1) Theinstrument shall have a non-adjustable test pressure of 15.0 mm water pressure.

(2) The CNP system defaults selected for test pressure shall be set at -- 15 mm of water
(-0.58 inches of water) and the modeled inspiratory flow rate shall be 53.8 liters per
minute for performing fit tests.

(Note: CNP systems have built-in capability to conduct fit testing that is specific
to unique work rate, mask, and gender situations that might apply in a specific
workplace. Use of system default values, which were selected to represent respirator
wear with medium cartridge resistance at alow-moderate work rate, will alow inter-
test comparison of the respirator fit.)

(3) Theindividual who conductsthe CNP fit testing shall be thoroughly trained to perform
the test.

(4) Therespirator filter or cartridge needs to be replaced with the CNP test manifold. The
inhalation valve downstream from the manifold either needs to be temporarily removed
or propped open.

(5) Thetest subject shall be trained to hold his or her breath for at |east 20 seconds.

(6) Thetest subject shall don the test respirator without any assistance from the individual
who conducts the CNP fit test.
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The QNFT protocol shall be followed according to section |. C. 1. of this appendix
with an exception for the CNP test exercises.

CNP Test Exercises.

Normal breathing. In anormal standing position, without talking, the subject shall
breathe normally for 1 minute. After the normal breathing exercise, the subject needsto
hold head straight ahead and hold his or her breath for 10 seconds during the test
measurement.

Deep breathing. In anormal standing position, the subject shall breathe slowly and
deeply for 1 minute, being careful not to hyperventilate. After the deep breathing
exercise, the subject shall hold his or her head straight ahead and hold his or her breath
for 10 seconds during test measurement.

Turning head side to side. Standing in place, the subject shall slowly turnhis or her
head from side to side between the extreme positions on each side for 1 minute. The
head shall be held at each extreme momentarily so the subject can inhale at each side.
After the turning head side to side exercise, the subject needsto hold head full left and
hold his or her breath for 10 seconds during test measurement. Next, the subject needs
to hold head full right and hold his or her breath for 10 seconds during test
measurement.

Moving head up and down. Standing in place, the subject shall slowly move hisor her
head up and down for 1 minute. The subject shall be instructed to inhalein the up
position (i.e., when looking toward the ceiling). After the moving head up and down
exercise, the subject shall hold his or her head full up and hold his or her breath for 10
seconds during test measurement. Next, the subject shall hold his or her head full down
and hold his or her breath for 10 seconds during test measurement.

Talking. The subject shall talk out loud slowly and loud enough so asto be heard
clearly by the test conductor. The subject can read from a prepared text such asthe
Rainbow Passage, count backward from 100, or recite a memorized poem or song for 1
minute. After the talking exercise, the subject shall hold his or her head straight ahead
and hold his or her breath for 10 seconds during the test measurement.

Grimace. The test subject shall grimace by smiling or frowning for 15 seconds.

Bending Over. The test subject shall bend at thewaist asif he or she were to touch his
or her toesfor 1 minute. Jogging in place shall be substituted for this exercisein those
test environments such as shroud-type QNFT units that prohibit bending at the waist.
After the bending over exercise, the subject shall hold his or her head straight ahead
and hold his or her breath for 10 seconds during the test measurement.

Normal Breathing. Thetest subject shall remove and re-don the respirator within a
one-minute period. Then, in anormal standing position, without talking, the subject
shall breathe normally for 1 minute. After the normal breathing exercise, the subject
shall hold his or her head straight ahead and hold his or her breath for 10 seconds
during the test measurement. After the test exercises, the test subject shall be
questioned by the test conductor regarding the comfort of the respirator upon
completion of the protocol. If it has become unacceptable, another model of a
respirator shall betried.
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I nstrument (C) CNP Test Instrument.

(1) Thetestinstrument shall have an effective audio warning device when the test subject
failsto hold hisor her breath during the test. Thetest shall be terminated whenever the
test subject failed to hold his or her breath. The test subject may be refitted and
retested.

(2) A record of thetest shall be kept on file, assuming the fit test was successful. The

record must contain the test subject's name; overall fit factor; make, model, style and
size of respirator used; and date tested.
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