CHAPTER 9

RESPI RATORY PROTECTI ON

1. GENERAL.

a. NAVCSH health standards place primry enphasis on engi-
neering, adm nistrative and work practice controls. Respirators
are worn in those instances where these controls are not feasi-
bl e and/ or are ineffective in reducing personnel exposures bel ow
perm ssi ble exposure limts. Respiratory protection can also be
provided as an interim neasure while controls are being sought
or installed.

b. For the purposes of this chapter, the ternms "exposure"
and "overexposure" refer to concentrations of air contam nants
in the breathing zone of the enpl oyee and outside of the respi-
rator. That is, the exposure of the enployee regardl ess of the
use of a respirator.

c. Surgical masks worn by operating room personnel, dentists
and dental technicians are not considered respirators. They are
for nedical/dental use only.

d. Details of the Navy respiratory protection program policy
are in references 9-1 through 9-3. Reference 9-4 provides guid-
ance to Navy Respiratory Protection Program Managers (RPPMs) on
t he basic programelenents. It also includes fill-in-the-blank
standard operating procedures for all elenents of the respirator
program

2. WRITTEN OPERATI NG PROCEDURES. Each activity where respira-
tors are used nmust have a witten respiratory protection program
that addresses all of the itenms specified in References 91
t hrough 9-3. A conprehensive witten programw || include spe-
cific provisions and procedures for the selection, use, fit
testing, storage, maintenance and care of respirators, and the
trai ning and physical qualifications of those personnel required
to wear respirators. Worksite standard operating procedures
(SOPs) are required in all areas where respirators are used.

Each worksite SOP will be worksite specific, telling the wearer
which respirator to wear and under what conditions it should be
wor n. SOPs will also include energency and rescue guidance
wher e appropri ate.




3. RESPI RATOR SELECTI ON GUI DELI NES. Use only respirators ap-
proved by the National Institute for Occupational Safety and
Health (NIOSH) or NI OSH M ne Safety and Health Adm nistration
(MSHA). In selecting the correct respirator for a given circum
stance, consider the foll ow ng:

a. Nat ure of the Hazard.

(1) Oxygen deficiency. N OSH approval for air-purifying
respirators is valid only for atnospheres containing greater
than 19. 5% oxygen at altitudes of 8,000 feet and below. If it
is determned that an oxygen deficient atnosphere nmay exist,
t hen selection nust be made fromeither a full facepiece pres-
sure-demand sel f-contai ned breathing apparatus (SCBA) or a ful
facepi ece pressure-demand air supplied respirator with auxiliary
SCBA escape cylinders. According to reference 9-5, at altitudes
10,000 feet or higher a closed circuit SCBA nust be used.
Cl osed circuit SCBAs supply enriched oxygen.

(2) Physical properties of the hazard, including physical
state; particle size; nolecular weight; and vapor pressure.

(3) Chem cal properties of the hazard, including solubil-
ity in water and other liquids, reactivity with other chenicals,

reactivity wth sor bent material s I n respirator car -
tridges/canisters, and hazardous deconposition products. For
particul ates, it is inportant to know whether the aerosol does
or does not contain oils. This is because the particul ate

filter approval <classification under 42 CFR 84 classifies
filters based on whether the aerosols being filtered contain
oil. O aerosols tend to degrade filter efficiency.

NOTE: The online NI OSH Pocket Guide to Chem cal Hazards
i s avail abl e at http://mww.cdc.gov/niosvnpy/pgddart.html.  Thi s docu-
ment contains imrediately dangerous to life or health
(1 DLH) a nmobsphere concentrations, along with exposure
limts, chem cal and physical properties, health haz-
ards, analytical sanpling methods, and nmuch nore. The
Pocket Guide is linked to the NI OSH Docunentation for
| DLH Concentrations at http://www.cdc.gov/niovidhintrid4.html. | f
t he contam nant concentrati on cannot be determ ned then
consi der the atnmosphere to be | DLH.

(4) Physiological effects on the body, such as eye
irritation.

(5) Actual concentration of a toxic conmpound to determ ne
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t he degree of protection necessary.

(6) Navy Occupational Exposure Limts (OELs). The Navy
CELs (8 hour tinme-weighted average or ceiling value) wll be
used to select the proper respirator.

(7) Warning properties, such as odor, taste, or irritant
ef fects. If the odor or irritation threshold of a substance
occurs at concentrations greater than the Navy OEL or the
substance causes ol factory fatigue, it should be considered to
have poor warning properties. Chemcal cartridge air-purifying
respirators are appropriate for protection against isocyanates
and ot her substances w thout good warning properties up to their
maxi num use concentration if a cartridge change out schedule is
devel oped and inplenented. Alternatively, atnosphere supplying
respirators or air-purifying respirators equi pped with approved
end- of -service-life indicators can be used.

b. Nature of the operation. Consider operation or process
characteristics; work area characteristics; materials used or
produced during the process; workers’ duties and actions; and
abnormal situation characteristics (e.g., enmergencies which my
necessitate a different respirator selection).

c. Location of the hazardous area. This is inportant in the
sel ection process so that backup systenms nmay be planned if
necessary. Breathing air |ocations nust be known prior to entry
into a hazardous area so escape or emergency operations may be
pl anned.

d. Tinme respiratory protection is required. The |ength of
time a respirator will have to be worn is a factor which nust be
considered. This is nost evident when using an SCBA, where, by
definition, the air supply is finite. However, time is also a
factor during routine use of air-purifying respirators when
wor ker acceptance and confort are essential to ensure proper use
of the device.

e. Enmpl oyee’s health. Effective usage of a respirator is
dependent on an individual’s ability to wear a respirator. Most
respiratory protection devices increase physical stress on the
body, especially the heart and lungs. Individuals wll not wear
a respirator on the job or be fit tested unless they have been
medi cal ly qualifi ed.

f. Respi rat or characteristics, capabilities, and
limtations. Reference 9-5 provides information on respirator
characteristics.
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g. Protection Factors. The protection afforded by
respirators is dependent upon the seal of the facepiece to the
face, |eakage around valves, and |eakage through or around
cartridges or canisters. By considering the effect of these
vari ables, the degree of protection may be estimted and
conbined with a safety factor to assign a protection factor.
Protection factors are assigned by either OSHA, N OSH, or ANSI.

ANSI in reference 9-5 and NIOSH in reference 9-6 list conflict-
ing information on assigned protection factors. Sonme OSHA sub-
stance specific standards also nmay be in conflict with ANS
and/ or NI OSH. Navy personnel will use the protection factors
listed in Table 9-1. Protection factors are only applicable if
all elements of an effective respiratory protection program are
in place and being enforced.

(1) Not to be confused with a protection factor, a fit
factor is a ratio of the air contam nant concentration outside
the respirator to air contam nant concentration inside the
respirator facepiece on a particular individual. The higher the
fit factor, t he better the respirator seals to the
i ndi vidual s’s face.

(2) Assigned protection factors (APFs) correspond to the
| evel of protection provided by a class of respirators. APFs
are used in conjunction with Navy OELs to determ ne the maxi num
use concentration (MJC) in which respirators can be used. The
MJC is calculated by nultiplying the APF by the PEL. However,
if the IDLH concentration is lower than the MJC, the |DLH
concentration is used as the MJC.

(3) Protection factors are voi ded when enpl oyees renove
their respiratory protection while in the contam nated
at nrosphere or when respirators are worn inproperly such as with
facial hair between the face and facepi ece seal.

NOTE: Field studies of respirator performnce have not
correlated well with the |aboratory test data. Hence,
the reported values should only be taken as estimates.
For exanple, studies have found that sone powered air-
purifying respirators (PAPRs) have not achieved the
protection factors suggested by | aboratory dat a.

4. TRAI NI NG

a. Requi rements. Respirator users nust be trained in the
proper sel ection, use, mai nt enance, and Ilimtations of
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respirators. Instruction nust include denonstrations on how the
respirator should be worn, how to adjust it, and how to
determine if it fits properly. Personnel who issue respirators
and supervisors of personnel required to wear respirators mnust
al so be trained in respiratory protection. The purpose of the
training for issuers and supervisors is to further assure the
proper selection, use, and mai ntenance of respirators.

b. Activities shall ensure that training is conducted in a
manner that is understandable to the enployee and that each
enpl oyee can denonstrate know edge of at |east the follow ng
aspects of respiratory protection:

(1) How to wear the respirator as it was originally
i ntended, which includes the follow ng:

(a) The respirator and all functional parts nust be
in place and worn in the appropriate positions;

(b) All straps nust be secure and properly adjusted,;

(c) There nust be no nodification to the respirator
or straps; and

(d) Facelet or knitted coverings that interfere with
the facepiece seal will void the approval of the respirator, and
so wll not be worn. Cothing, such as caps or hoods, wll not
be worn between the respirator and the skin of the face.

(2) The respirator’s capabilities and Ilimtations
i ncl udi ng:

(a) Why the respirator is necessary, including
identification of contam nants or contam nant types against
which the respirator is designed to afford protection;

(b) How inproper fit, usage, or nmintenance can
conprom se the protection of the respirator

(c) Limtations on the service life of the cartridge,
canister, or filter which is used,;

(d) Warning properties of the contam nant(s); and
(e) How to wuse the respirator in energency

situations, including situations in which the respirator
mal f uncti ons.
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(3) How to properly inspect, maintain, and store the
respirator.

(4) How to perform positivel/negative user seal checks.
See paragraph 5.d.

(5) How to recognize nedical signs and synptons that may
limt or prevent the effective use of respirators.

(6) The general requirenents of references 9-2 or 9-3, as
appl i cabl e.

c. Frequency of training. Respirator wearers, issuers, and
their supervisors are to receive initial training and annual
refresher training. Retraining is also required when it is
apparent that the enployee has not retained the information
presented in respirator training or when other situations arise
in which retraining appears necessary for the enployee to safely
use the respirator.

5. FIT TESTI NG

a. Requirenments. All tight fitting negative and positive
pressure respirators will be fitted properly and be tested for
the facepiece to face seal. Positive pressure respirators and
PAPRs nust be fit tested (qualitatively or quantitatively) in
the negative pressure node. Respirators shall not be worn when
conditions prevent a good facepiece to face seal. Exanpl es
i ncl ude:

(1) Sideburns, beards, and/or skull caps that project
under the facepiece.

(a) Neither negative pressure nor positive pressure
respirators with a tight-fitting facepiece will be fit tested on
or worn by persons with beards.

(b) Airline hoods/helnmets and PAPR hoods/ hel nets
(i.e., no facepiece to face seal) may be worn by personnel wth
beards, when such respirators will provide adequate protection.

(2) Tenple bars on glasses when wearing full-face
respirators.

(3) The absence of one or both dentures.

(4) Facial deformties.
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b. Fit test frequency. Personnel required to wear tight
fitting respirators shall be qualitatively or quantitatively fit
tested annually.

C. Quantitative fit test. Quantitative fit testing
deternm nes the amount of | eakage occurring between the wearer’s
face and the sealing surface of the respirator. There are two
basic fit testing technol ogi es:

(1) Controlled negative pressure nethod (e.g., DYNATECH
Nevada Fit Tester 3000) - neasures the rate of pressure decay as
a function of the rate of controlled | eakage into an otherw se
seal ed respirator.

(2) Aerosol challenge nethod - neasures and conpares the
concentration of a challenge test agent inside and outside of
the respirator during a series of test exercises. There are two

aerosol fit testing nethods: forward [|ight scattering
photometry and condensation nuclei counting (e.g., TS
Port acount ®) . Pr obed respirators wth H gh-Efficiency

Particul ate Air (HEPA), N100, R100, or P100 filters are required
for aerosol challenge fit tests. As an alternative to probed
respirators, fit test adapters nade by the sane manufacturer can
be used to sanple inside an individual's own respirator.

(3) Use the quantitative fit test protocols in Appendix A
of reference 9-1, which includes each of the quantitative fit
test nmethods referred to in the previous two subparagraphs.

d. Qualitative fit test. Qualitative fit tests involve a
test subject’s response (either voluntary or involuntary) to a
chal l enge chem cal. These tests are fast, easily perforned, and
use inexpensive equipnent. Because they are based on the
respirator wearer’s subjective response, accuracy may vary. The
nost popul ar methods are an irritant snoke test, an odorous
vapor test, and two taste tests. Procedures for these test
met hods are detailed in Appendi x A of reference 9-1.

(1) Irritant snoke test.

(a) The irritant snoke test is perfornmed by directing
an irritant snoke, wusually hydrogen chloride generated from
stanni c oxychloride, froma ventilation snoke tube towards the
respirator while the test subject perfornms a series of
exerci ses. If the wearer cannot detect the irritant snoke, a
satisfactory fit is assuned.
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(b) The respirator wearer will react involuntarily,
usual ly by coughing or sneezing, to |eakage around or through
the respirator. Since this is a qualitative test, the tester is
interested in any response to the snoke; the degree of response
i's not inportant.

NOTE: The test substances are irritants to the eyes,
skin and mucous nenbranes. Therefore, the respirator
wear er nust keep his/her eyes closed during testing. It
is inmperative that this fit test be perforned w thout an
enclosure, in a well ventilated area and in strict
accordance with the published test protocol in Appendix
A of reference 9-1.

(c) The respirator nust be equi pped with HEPA, N100,
R100, or P100 filters.

(2) Odorous vapor test.

(a) The odorous vapor test relies on the respirator
wearer’s ability to detect isoanyl acetate (i.e., banana oil)
inside the respirator. The test is performed by suspending an
i soanyl acetate-wetted paper towel inside a test chanber (e.g.,
inverted 55 gallon drumliner over a suspended frame). The test
subject perforns a series of exercises, and a satisfactory fit
is assuned if the test subject cannot snell the isoanyl acetate.

(b) The respirator nust be equipped with organic
vapor cartridges or canister.

(c) Limtations of this nethod include wi de variation
i n individual odor thresholds, olfactory fatigue, and dependence
on the wearer’s honest response, since there is no involuntary
response. This nethod also requires a screening test to ensure
that the test subject can snell banana oil.

(3) Taste test.

(a) The taste test relies on the respirator wearer’s
ability to detect the sweet taste of sodium saccharin or the
bitter taste of BitrexO (i.e., denatonium benzoate) inside the
respirator. The test is performed by placing an enclosure
(i.e., hood) over the respirator wearer’s head and shoul ders and
spraying the test agent into the enclosure with a nebulizer
while the test subject perforns a series of exercises while
breat hi ng through their mouth. |[If the wearer is unable to taste

t he sodi um saccharin or the BitrexO, then a satisfactory fit is
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assuned.

(b) Respirators mnmust be equipped with a particul ate
filter cartridge.

(c) Limtations of this nethod include variation in
i ndividual taste thresholds and dependence on the wearer’s
honest indication of taste since there is no involuntary
response. A screening test is needed to ensure that the test
subj ect can taste sodium saccharin or BitrexO. The wearer nust
not eat, drink (except plain water), or chew gumfor 15 m nutes
before the test to avoid masking the taste of saccharin or
Bi trexO.

e. User seal checks. The user shall check the seal of the
respirator by using positive and negative pressure user seal
checks every time a respirator is donned. Pressure checks are

NOT substitutes for quantitative or qualitative fit tests. It
is essential to adequately train respirator users to perform
t hese checks. User seal checks should done according to the

manuf acturer’s recomendations, or by wusing the follow ng
pr ocedur es:

(1) Negative pressure user seal check

(a) The inlet openi ng  of the respirator’s
cani ster(s), <cartridge(s), or filter(s) is <closed off by
covering with the palm of the hand(s) or by squeezing a
breat hi ng tube or blocking its inlet so that it will not all ow
t he passage of air.

(b) The wearer is instructed to inhale gently and
hold his breath for at |east 10 seconds.

(c) If the facepiece collapses slightly and no i nward
| eakage of air is detected, the respirator has been properly
donned and the facepiece is not |eaking.

(2) Positive pressure user seal check.

(a) The exhal ation valve or breathing tube, or both,
is closed off and the wearer is instructed to exhale gently.

(b) If a slight positive pressure can be built up
inside the facepiece (e.g., facepiece bulges slightly outward)
Wi t hout detecting any outward | eakage of air between the sealing
surface of the facepiece and the wearer’s face, the respirator
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has been properly donned.

(c) For sone respirators, this test nmethod requires
that the respirator wearer first renove the exhalation valve
cover fromthe respirator and then replace it after conpletion
of the test. These tasks are often difficult to carry out
wi t hout disturbing the fit of the respirator. OSHA states in
the preanble to reference 9-1 that there are respirators that
user seal checks cannot be performed on and that these
respirators cannot be used to control exposure.

6. CLEANI NG

a. Requirenments. Cean and disinfect respirators regularly
using the foll owi ng schedul es:

(1) Respirators issued for the exclusive use of one
worker will be cleaned and disinfected as often as necessary to
be maintained in a sanitary condition.

(2) Respirators used by nore than one worker will be
t horoughly cl eaned and di si nfected before use by anot her worker.

(3) Respirators for energency use will be cleaned and
sanitized after each use.

(4) Respirators used in fit testing and training will be
cl eaned and disinfected after each use.

b. Methods. Cean and disinfect respirators by the nethods
in Appendix B2 of reference 91 or by one of the follow ng
nmet hods.

(1) Manual cl eaning.

(a) Renpve canisters, filters, valves, straps, and
speaki ng di aphragm from the facepiece.

(b) Wash facepiece and accessories in warm soapy
wat er . Gently scrub with a soft brush. Cleaner tenperatures
shoul d not exceed 110° F (43° C).

(c) Rinse parts thoroughly in clean water no hotter
than 110° F (43° C) to renmove all traces of detergent. This is
very inportant to prevent dermatitis.

(d) Air dry in a clean place or wipe dry with a
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lintless cloth.
(e) Reassenbl e.

NOTE: When wusing a comercially available cleaner,
foll ow the manufacturer’s instructions.

(2) Machine cleaning. WMchines may be used to expedite
t he cleaning, sanitizing, rinsing, and drying of |arge nunbers
of respirators.

(a) Extrenme care nust be taken to ensure against
excessive tunbling and agitation, or exposure to tenperatures
above those recomended by the manufacturer, as these conditions
are likely to result in damge to the respirators. Cl eaner
t enmperatures should not exceed 110° F (43° C).

(b) Utrasonic cleaners, clothes-washing machines,
di shwashers, and clothes dryers have been specially adapted and
successfully used for cleaning and drying respirators.

(3) Disinfection. Disinfection procedures include:

(a) I'mrerse the respirator body for two mnutes in a
hypochlorite (bleach) solution (50 parts per mllion (ppm
chlorine). Rinse thoroughly in clean water no hotter than 110°
F (43° C) to renpve all traces of disinfectant and dry.

(b) I'merse the respirator body for two mnutes in a
quat ernary ammoni um solution (200 ppm of quaternary ammonium
compounds in water with less than 500 ppm total hardness).
Depending on water hardness, different concentrations of
quaternary ammonium salts are required to achieve sanitizing
strength. R nse thoroughly in clean water no hotter than 110° F
(43° C) to renove all traces of disinfectant and dry.

(c) Imersion tinmes shall be limted to mnimze
danmage to the respirator. These solutions can age rubber and
rust nmetal parts. Caution nust be taken to thoroughly rinse the
respirator after cleaning and disinfection to prevent
dermatitis.

NOTE: When using a comercially prepared solution for
di si nfecti on/ decontam nation, follow the manufacturer’s
di recti ons.

7. STORAGE.
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a. Requi renent s. Respirators nust be stored in a
conveni ent, clean, and sanitary |ocation.

(1) Ensure that respirators are stored in such a manner
as to protect against dust, harnful chemcals, sunlight,
excessive heat or cold, and excessive npisture. St or age
measures which can be used to protect respirators agai nst dusts,
chem cal s, and noi sture include:

(a) Plastic bags capable of being sealed;

(b) Plastic containers with tight-fitting lids, such
as freezer containers; and

(c) Cans with tight fitting |ids.

(2) Pack or store the respirator so that the facepiece
and exhal ation valves will rest in a normal position. Do not
hang the respirator by its straps. These precautions will help
avoid distortion of the respirator parts or stretching of its
straps.

b. Energency use respirators. Respirators placed at
stations and work areas for enmergency use should be accessible
at all tinmes. They should be stored in clearly marked

conpartnments that are dedicated to enmergency equi pnment storage.

8. I NSPECTI ON AND MAI NTENANCE.

a. Disposable air-purifying respirators.

(1) Check for holes in the filter or damage to sorbent,
such as | oose charcoal granul es.

(2) Check straps for elasticity and deterioration.
(3) Check metal nose clip for rust or deterioration.

b. Reusable air-purifying respirators.

(1) Check rubber facepiece for dirt, pliability of
rubber, deterioration, cracks, tears, or holes.

(2) Check straps for breaks, tears, |oss of elasticity,
br oken attachnment snaps and proper tightness.
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(3) Check val ves (exhal ation and inhal ation) for holes,
war page, cracks, and dirt.

(4) Check filters, cartridges and canisters for dents,
corrosion and expiration dates. Check protection afforded by
canister and its limtations. Cartridge and canisters are to be
changed according to the cartridge change out schedule or
immedi ately if any odors, eye irritation (in the case of full-
face masks) or respiratory irritation are detected or increased
breat hi ng resi stance i s noted.

c. Atnpbsphere-supplying respirators.

(1) Check appropriate itenms |listed under air-purifying
respirators.

(2) Check hood, helnet, blouse or suit for cracks, tears,
torn seans, and abrasions; check integrity of headgear
suspensi on.

(3) Check face shields for cracks, breaks, abrasions or
di stortions that would interfere with vision.

(4) Check abrasive blasting protective screen for
integrity and condition.

(5) Check air supply system for air quality, breaks or
kinks in supply hoses and detachable coupling attachnments,
tightness of connectors, and nmanufacturer’s recomendations
concerning the proper setting of regulators and valves. Ensure
the coupling is inconpatible with other non-breathing air
couplings used at the activity. Check that hose |engths and
pressure settings are as specified in the NI OSH approval | abel.

Ensure hoses are approved for use with the respirator assenbly.

(6) When an air conpressor is used to provide breathable
air, check air-purifying elenments, carbon nonoxi de and/or high
tenperature alarm and | ocation of conpressor air inlet.

d. Self-contained breathing apparatus.

(1) Check the facepiece and breathing hose for integrity
as descri bed above for atnosphere-supplying respirators.

(2) Check the integrity of and air pressure in the
cylinder. Ensure that cylinders have current hydrostatic test
approval stanps/stickers. As shown below, the required test
frequency varies based on the cylinder conposition. Al so check
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the integrity of the regul ator, harness assenbly, and all straps
and buckl es.

Hydrostatic Test Frequency for SCBA Cylinders

CYLI NDER CONSTRUCTI ON HYDROSTATI C TEST FREQUENCY
St eel 5 years
Al unm num 5 years
Conposite 3 years

(3) Ensure the regulator and warning devices (end-of-
service alarm function properly.

(4) Emergency use respirators will be inspected on a
monthly basis in addition to before and after each use.
| nspection records nust be nmaintained. The preanble to

reference 9-1 states that exam ning energency respirator
performance before each use is not intended to be as extensive
and t horough a process as the nonthly inspection, but includes a
basi ¢ exam nati on conducted prior to each use to assure the
wearer that the respirator which they are about to don in an
energency situation will work properly (e.g., that the cylinders
on the SCBA are charged, that air is available and flow ng).
Ensure air cylinders are fully charged (i.e., regul ator gauge
nmust read between 90% 100% of the rated cylinder pressure).

9. WORK AREA SURVEI LLANCE. The industrial hygienist wll
carefully and fully document any apparent deficiencies in a
respirator program and bring them to the attention of the

appropriate conmand per sonnel . Thi s shoul d i ncl ude
identification of the contam nant, nature of the hazard,
concentration in the breathing zone, and, iif appropriate,

bi ol ogi cal nonitoring.

10. EMPLOYEE ACCEPTANCE. Many factors affect the enployee’s
acceptance of respirators, including confort, ability to breathe
wi t hout objectionable effort, adequate visibility under all
conditions, provisions for wearing prescription glasses (if
necessary), ability to communicate, ability to performall tasks
wi t hout undue interference, and confidence in the facepiece fit.

Failure to consider these factors is |likely to reduce
cooperation of the users in pronoting a satisfactory program
The industrial hygienist should assist the command in the
detection and resolution of these problens.
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11. VEDI CAL EVALUATI ON. Medi cal eval uations ensure that
enpl oyees who are required to wear respiratory protective
equi prent are physically able to perform their assigned tasks
while wusing the equipnent. The cognizant credential ed
occupati onal nmedicine provider determnes the scope of the
medi cal eval uation based on information provided by the user’s
conmand concerning the type(s) of respirators used and the
conditions and frequency of use.

12. APPROVED RESPI RATORS

a. Approval transition.

(1) Previously, respirators were jointly approved by
Nl OSH and the M ne Safety and Health Adm ni stration (MSHA) under
30 CFR Part 11. On 8 June 1995, N OSH updated the respirator
certification procedures and reissued them under 42 CFR 84.

(2) NIOSH is now the sole certification agency. MSHA
only certifies jointly with NIOSH if the respirator is being
tested specifically for mne rescue. However, NI OSH MSHA
approved respirators will continue to be used in the workpl ace
for decades.

NOTE: Nl OSH identifies approved respirators in the
NI OSH Certified Equi pnment List. The last hard copy of
the NIOSH Certified Equi pnent List was published on 30
Sept ember 1993. Since then NIOSH has certified over
3,200 approved respirators. NI OSH provides the NI OSH
Certified Equi prment List as of 13 February 1998 on four
di skettes. Ordering information can be found at
http:/Amww.cdc.gov/niosh/celpamp.html.  The NI OSH Certi fi ed Equi pnent
List is public domain software, not subject to copyright
law, and is also available for downl oading fromthe Arny
Center for Health Pronotion and Preventive Medicine and
the Arny Industrial Hygiene Home Page: ( http://chppm-

www.apgeaarmy.mil/Armyih/Docs/cel 298.htm) .

(3) The 1995 certification changes, the first in a series
of planned changes, affected only non-powered particulate air-
purifying respirators. Manuf acturers can continue to sell
particulate filters approved under 30 CFR 11 procedures until 10
July 1998. Distributors and users can sell and wear 30 CFR 11
approved particulate respirators until their supply is depleted
or until the expiration date for conbination chem cal
cartridge/ particul ate cartridges.

9-15



(4) The approval for Bureau of Mnes respirators has
expired and is not considered valid except in the follow ng two
cases:

(a) Gas masks approved by the U S. Bureau of M nes
(Schedul e 14F) are approved until further notice.

(b) SCBAs approved under Schedule 13E which have a
| ow air warning device and which were purchased before June 30,
1975 are still valid.

b. Classes of particulate respirators.

(1) There are nine classifications of non-powered
particulate air-purifying respirators, certified under three
filter classes: N, R and P. Each class has three |evels of
filter efficiency: 95% 99% and 99. 97% (designated 100 in this
new system). N, R and P 100 filters are equivalent to 30 CFR
11 HEPA filters, however, according to Chapters 17 and 21 of
reference 9-2, only P100 filters can be used on air purifying
respirators worn for protection against asbestos and | ead. All
ni ne classes can be used as protection against tuberculosis in
health care facilities per reference 9-7. Q1 aerosols tend to
degrade filter efficiency. O ls are hydrocarbon liquids wth
hi gh boiling points, high nolecular weights, and |ow vapor
pressure. O 1| aerosols can consist of mneral, vegetable,
ani ml and synthetic substances that are slippery, conbustible,
and soluble in organic solvents such as ether but not soluble in
wat er .

NOTE: Chem cal <cartridges that include particulate
filter elements will have labels indicating the new
particul ate filter classification.

(a) N-series (i.e., NOoil) filters cannot be used in
an at nosphere containing oil aerosols. They generally should be
used and reused subject only to considerations of hygiene,
damage, and increased breathing resistance. However, for dirty
wor kpl aces that could result in high filter |oading, service
time for N-series filters should only be extended beyond 8 hours
of use (continuous or intermttent) by perform ng an eval uation
in specific workplace settings that denonstrates that:

1. Extended use will not degrade the filter
efficiency below the efficiency |evel specified in 42 CFR 84, or

2. that the total mass particul ate |oading of
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the filter(s) is less than 200 ng per respirator (i.e., summed
over all filters in a respirator).

NOTE: These determ nations would need to be repeated
whenever conditions change or nodifications are nade to
processes that could change the type of particulate
generated in the user’s facility.

(b) Rseries (i.e., oil-RESISTANT) filters should be
used only for a single shift (or for 8 hours of continuous or

intermttent use) when airborne oil mst is present. However,
service |life for the Rseries filter can be extended using the
same two nethods described above for N-series filters. As

above, these determ nations would need to be repeated whenever
condi tions change or nodifications are made to processes that
could change the type of particulate generated in the user’s
facility.

(c) P-series (i.e., oil-PROOF) filters should be used
and reused according to the manufacturer’s tine-use limtation
recommendati ons when oil aerosols are present. P-series filters
should be used and reused subject only to considerations of
hygi ene, damage, and increased breathing resistance if oil
aerosols are not present.

NOTE: NI OSH gui dance concerning these new particul ate
respirators is provided in reference 9-8 which my be
downl oaded from http://mww.cdc.gov/niosvuserguid.html. Addi ti onal
gui dance on the new particulate respirators is avail able
in reference 9-9 which nmy be downloaded from
http:/Amwww.cdc.gov/niogVpserieshtml. Publ i cati on ordering
information is available on the NOSH web site at

http:/Mmww.cdc.gov/niosvpubshtml or at the foll owi ng address:

Publ i cati ons Di ssem nati on, DSDTT

National Institute for Occupational Safety and Heal th
4676 Col unbi a Par kway

Cincinnati, Onhio 45226-1998

Phone nunber (800) 356-4674

c. Powered Air Purifying Respirator (PAPR) use a notor and
blower to pull air through the filter to provide a continuous
flow of clean air to the user. This al so provides a cooling
effect in warmtenperatures. PAPRs are manufactured with half-
face, full-face, hood, and hel met facepieces. Tight-fitting
facepi ece PAPRs nust supply a mninmumof 4 cubic feet per mnute
(CFM of air to the user. Loose fitting PAPRs nust supply a
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m ni rum of 6 CFM Under 42 CFR 84, powered air purifying
respirators nust be equipped with filters nmeeting the 30 CFR 11
criteria for HEPA filters.

d. Gas and vapor renopving air-purifying respirators

(1) Gas and vapor renoving air-purifying respirators,
renove specific individual contam nants or a combination of
contam nants by catalytic reaction or sorption, which includes
adsorption, chem sorption, and absorption.

(a) A catalyst is a substance that affects the rate
of a chem cal reaction but is not itself permanently changed in
the reaction. Catalysts usually increase the rate of reaction.

Catalytic reactions in respirator filter nmedia are used to
capture or inactivate the contam nant. For exanple hopcalite (a
m xture of copper and nmanganese oxi des) renobves carbon nonoxi de
by converting it to carbon dioxide in the presence of oxygen in
anbient air. Moi sture and organic vapors render hopcalite
ineffective as a catalyst in this reaction. Ther ef or e,
canisters made with the hopcalite are "sandw ched" between
| ayers of drying agent. The Type N canister with hopcalite has
an end-of -service life indicator, which turns fromdark blue to
light blue to indicate when the sorbent is no |onger protecting
agai nst carbon nonoxi de.

(b) Sorption means to "to take up and hold."™ The
sorbent in respirator cartridges or canisters (e.g., charcoal)
is the material doing the sorption. The sorbate is the
contam nant being captured. Types of sorption include

adsorption, chem sorption, and absorption.

(2) In adsorption, the contam nant adheres to the surface
of the sorbent. Adsorption is a surface attraction, resulting
from physical force interactions between sorbent and sorbate.
The bonding is weak and it is easy to separate the sorbent and
sorbate. For exanple, heating will drive the gas or vapor off
the sorbent. Another nechanismis preferential adsorption which
occurs when vapor "B" displaces vapor "A" on the sorbent if the
sorbent has a higher affinity for vapor B. WAt er vapor can
drive off a sorbate and decrease the ability of a sorbent to
adsorb a vapor or gas. Since adsorption is a physical
phenonmenon, it is very inportant to have a | arge sorbent surface
area. Sorbent materials are ground and packed so that there is
about 5.6-14 acres of surface area per ounce. The primary
sorbent used is activated charcoal. Silica gel, nolecular sieve
and alum na are also used as sorbents. Activated charcoal is
made from coconut shells, coal, petroleum or other carbon
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containing raw materials. It is "activated" by heat treating at
800-900°C, which hel ps create the necessary porosity, giving the
charcoal an internal honeyconb structure. The internal surface
area averages 10,000 ft2 per gram The heating al so | eaves the
carbon "pure" by driving out contam nants fromthe raw materi al,
making it capable of adsorbing the maxi mum amount of gas or
vapor contam nant.

(3) Chemsorption is simlar to adsorption, but results
from chem cal bondi ng between the sorbent and the sorbate. The
sorbent may be chemcally treated to make it nore specific for
the target gas or vapor. For exanple, charcoal is treated with
ni ckel chloride to renpve ammoni a. Another exanple is treating
activated charcoal with iodine to renove nercury. Mercury vapor
cartridges have an end-of-service |life indicator that turns from
orange to brown as the sorbent becones saturated. The cartridge
must be belt-nounted so that the user can see the indicator.

(4) In absorption, the contam nant actually penetrates
into the sorbent and is held chemcally. It is a slower renova
mechani sm than adsorption because it involves a chem cal
reaction. Absorption used to be the nethod of choice for acid
gas renoval (using sodium hydroxi de or potassium hydroxide wth
lime), but has been superseded by chem sorptive renoval. Many
acid gas cartridges used to contain Wetlerite® \hetlerite®
contai ned chromates that could | each out of the sorbent. On 1
Septenber 1990, NIOSH rescinded the approval of chromum
i npregnated cartridges.

(5) Conbination particulate/gas and vapor renoving
respirators, conbine the respirator characteristics of both
particul ate and gas/vapor renoving air-purifying respirators.
There are no pesticide or spray painting cartridge respirators
approved under 42 CFR 84. I nstead, either an organic vapor
cartridge with a prefilter or a conmbination organic vapor
cartridge/ particulate filter is to be used.

(6) Reliance on odor thresholds and other warning
properties is no longer permtted as the sole basis for
determining that an air-purifying respirator wll afford
adequate protection against exposure to gas and vapor
cont am nants. Reference 9-1 requires establishing a change
schedule for chemcal canisters and cartridges based on
obj ective information or data that will ensure that canisters
and cartridges are changed before the end of their service life.

This data along with the logic for relying on this change
schedul e must be described in the respirator program The basis
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for cartridge change schedules ideally should be based on the
results of <cartridge/canister breakthrough studies that are

conduct ed under wor st - case condi ti ons of cont am nant
concentration, humdity, tenperature, and air flow rate through
the filter elenent. Such information nmay be based on reliable

use recomendations from the activity's respirator and/or
chem cal suppliers. Alternatively, either atnosphere-supplying
respirators, or, where they are available and appropriate for
t he workpl ace, air-purifying respirators equi pped with end-of -
service life indicators (ESLIs) can be worn as protection
agai nst gases and vapors.

(a) Methods for testing cartridge service |life and
determ ni ng change out schedules include |aboratory testing,
field testing, and use of respirator carbon tubes.

1. Laboratory neasurenent of breakthrough tine
requires challenging the chem cal cartridges at the highest
contam nant concentration expected in the workplace in an
environnment that duplicates the worst case tenperature,
hum dity, and work rate. Set the cartridge change out schedul e
at 90% of the neasured breakthrough tine.

2. Field testing actually neasures cartridge
breakt hrough tinme in the workplace. A high flow punp connected
to the cartridge sinmulates the work rate (~30 I/mn is |ight
work rate, ~60 I/mn is nmoderate work rate, and ~80 I/mn is
heavy work rate). Sanples are collected downstreamto determn ne
breakt hrough tine. Set the cartridge change out schedule at 90%
of the measured breakthrough tine.

3. Respirator carbon tubes are small gl ass tubes
filled with sorbent material from the chem cal cartridges.
Typi cal industrial hygiene sanpling punps can be used to draw
wor kpl ace air through the respirator carbon tubes. There is a
linear rel ationshi p between breakthrough tine and bed residence
time of the respirator carbon tube (i.e., the tinme required for
a nol ecule of air to pass through a packed adsorbent bed). Both
the bed residence tinme of the respirator carbon tube and the
respirator cartridge can be cal culated — then the breakthrough
time of the carbon tube is used to predict the cartridge
breakt hrough tine. Set the cartridge change out schedule at 90%
of the cal cul ated breakthrough tine.

(b) A nethod for establishing and inplenmenting
respirator cartridge change out schedules is provided on the
NAVENVI RHLTHCEN Home Page http://ww-nehc. ned. navy. m|.
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e. Supplied-air respirators provide breathing air independent
of the environnment. Such respirators are to be used in place of
chem cal cartridge, air-purifying respirators when: (1) a
cartridge change out schedule has not been extablished and
i mpl enented, (2) there are no appropriate end-of-service-life
i ndicator respirators, or (3) the contamnant is of such high
concentration or toxicity that an air-purifying respirator is
i nadequat e. Supplied-air respirators, also called air-line
respirators, are classified into the foll ow ng subgroups: Type
A and AE, Type B and BE, Type C and CE.

(1) Type Ais atight fitting facepiece with a

| arge di aneter hose (7/8" ID), and a blower that can be operated
either electrically or by hand. The blower takes fresh air from
a source outside the contanm nated atnosphere and blows it to the
user inside the contam nated area. The hose length is limted
to 300 feet and is Only approved for non-1DLH at nbspheres. Per
reference 9-10, the Type A respirator |ost approval for entry
into | DLH at nospheres in 1977.

(2) Type AE is the sane as Type A, but al so has
abrasi ve bl asting approval.

(3) Type B respirators also have |arge di aneter hoses,
but no blower. The wearer uses "lung power" to draw air through
the hose and into the facepiece. The hose length is [imted to
75 feet. Type B respirators nust have a tight fitting facepiece
to create negative pressure for drawing air through the air
hose.

(4) Type BE is the sane as Type B, but al so has abrasive
bl asti ng approval.

NOTE: The NAVENVI RHLTHCEN has witten a letter to
NI OSH requesting that they revoke the hose mask and hose
mask wi th bl ower certifications.

(5) Type C respirators are supplied with breathing air
from a conmpressor or a large cylinder that provides air at a
maxi mum of 125 psi using a maxi mum of 300 feet of hose. The
operating pressure and hose |lengths nust be specified by the
manuf acturer. Type C respirators operate either in continuous
fl ow, demand, or pressure-demand nodes.

(a) In continuous flow Type Crespirators, air flows
into the facepiece at a continuous rate. For tight-fitting
facepi eces, the mnimumair flowinto the facepiece is 4 CFM and
maxi mum is 15 CFM  For | oose-fitting facepieces, mninmumflow

9-21



rate is 6 CFM and the maximum flow rate is 15 CFM

(b) I'n demand Type C respirators, air flows through
the regul ator only during inhalation, which causes air pressure
inside the respirator facepiece to be negative relative to the
surroundi ng at nosphere. Leakage into the facepiece may occur if
there is a poor seal between the respirator and the user's face.

Demand regul ators consi st of the regul ator housi ng, diaphragm
inlet port, outlet port to the facepiece, needle valve, and
arms. Inhalation creates a negative pressure on the outlet side
of the regulator going to the facepiece. This negative pressure
causes the diaphragm to be pulled in, raising the arns up
agai nst the needle valve. As the needle valve is pushed up, air
flows from the air source through the regulator to the
facepi ece. Flow stops when the user stops inhaling or when the
user exhales. When the user exhal es, positive pressure builds
up in the regulator. This causes the diaphragmand the arns to
fall down, relieving pressure on the needle valve. The needle
val ve closes and cuts off air flowto the facepiece. The cycle
repeats when the user inhales again. Along with hose masks and
hose masks with bl owers, demand respirators should not be worn.

(c) Pressure-demand Type C respirator regulators
mai ntain positive pressure inside the facepiece at all tines.
The regul ators are the sane as demand regul ators, except there
is a spring located on the outside of diaphragm The spring
exerts 1% inches water gauge (w.g.)of pressure on the di aphragm
whi ch causes |evers to push up against the needle valve. The
needl e val ve opens, allowing air to flow through the regul ator
into the facepiece. Pressure builds up in facepiece, causing
t he diaphragm to push down against the spring, and the needle
val ve cl oses. Wen the wearer exhales, air is forced out of the
exhal ati on val ve, causing pressure in the regulator to drop to
| ess than 1% inches w.g. The pressure drop forces the spring
agai nst the diaphragm and |ever arns, which open the needle
valve. There is also a spring located in the exhal ation val ve
to rel ease any excess pressure built-up in the facepiece.

f. Self-Contained Breathing Apparatus (SCBA) provides the
wearer with a | arge independent supply of breathable air that is
not connected to an outside air source. Pressure-demand SCBAs
are approved for |DLH atnospheres. SCBAs are classified as
cl osed-circuit or open-circuit.

(1) Closed-circuit SCBAs are referred to as rebreather
devi ces because they recirculate the user’s exhaled breath
within the respirator after CO, is removed and O is repl aced.
Cl osed-circuit SCBAs are smaller and lighter than open-circuit
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SCBAs and can be designed to function for | onger service tines
(one to four hours) but still stay within the required weight
limtation (i.e., 35 Ibs). Closed-circuit SCBAs are typically
t hought of as negative pressure respirators. However, there are
six closed-circuit respirators approved as pressure-denmand SCBAs
(i.e., positive pressure respirators). Re- oxygenation is
acconplished by either a tank of conpressed or |iquid oxygen or
by chem cal reaction.

(a) Wth Iiquid oxygen, the breathing air is supplied
froman inflatable bag. Exhaled air passes through a scrubber
where CO, i s renpved using either sodi um hydroxide or potassium
hydr oxi de sorbent nedia. Renoval of the CO, reduces the air flow
goi ng back to the breathing bag causing it to coll apse agai nst
t he adm ssion val ve, which opens the valve to admt oxygen unti
the bag is reinflated. The re-oxygenated air is sent back to
t he facepiece. Only the oxygen is replenished. Ot her air
constituents, except CO, are recircul ated.

(b) Wth chenmically generated O, CO, is not renoved,
but is used to chemcally react wth potassi um superoxi de and
wat er vapor (in the exhaled air) to make oxygen. Oxygen is not
released wuntil the exhaled breath reaches the potassium
superoxi de canister, which creates a short delay before oxygen
gener ation. The tinme delay can be overcone in sone closed-
circuit SCBAs by striking a chlorate candle, which is designed
to provide oxygen wuntil the potassium superoxide reaction
starts. The oxygen breathing apparatus (OBA) works this way.

NOTE: OBAs are approved only for damage control and
fire fighting aboard ships and for training fire
fighters. It is a mlitary-unique item and is not
approved by N OSH MSHA for industrial use. OBAs are
being replaced by N OSH MSHA approved open-circuit
SCBAs.

(2) I'n open-circuit SCBAs, exhaled air is expelled to the
out si de atnosphere. The advantage over closed-circuit SCBAs is
that any contami nant(s) in the facepiece will be purged instead
of being recirculated. Open-circuit SCBAs are heavi er because
of the large tank of atnospheric air that nust be carried on the
back. Due to the weight restriction, the maxi mum service tinme

is one hour. Regul ators work the sane way as in airline
respirators, but they are two-stage regulators instead of
si ngl e- st age. Open-circuit SCBAs also operate as demand or
pressure-demand devices. Pressure-demand SCBAs have assigned

protection factors up to 10,000; demand SCBAs have protection
factors no greater than 50, per reference 9-6.
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(3) Escape only SCBAs are avail able as both open- and
closed-circuit. Closed-circuit escape-only respirators operate
in the demand node. Open-circuit escape-only respirators can be
demand, pressure demand or continuous fl ow. They can be
nmout hpi ece, full face or hooded. The energency escape breathing
device (EEBD) is a self-contained respirator especially
devel oped for the Navy. This respirator is to be used only
aboard ship for escape from a hazardous atnosphere. It nust
never be used for entry into a hazardous atnosphere. The EEBD
is being replaced by the N OSH MSHA approved OCENCO M 20 Sel f
Contained Self Rescuer, which is a 10 mnute closed circuit
mout hpi ece respirator using conpressed oxygen for oxygen
repl eni shnment .

g. Conbi nati on Type C/ Sel f-Contai ned Breathing Apparatus are
Type C supplied-air respirators, operated in demand or pressure-
demand node, in combination with an SCBA as an auxiliary air
supply. Continuous flow supplied-air respirators are not
conpatible for use with an auxiliary SCBA. If the SCBA
breathing air were delivered to the facepiece in the continuous
flow node, the auxiliary air supply would be depleted too
qui ckly for escape. Conbi nati on Type C/ SCBA are approved for
| DLH at nospheres if the Type C respirator is operated in the
pressure-demand node. Auxiliary SCBAs have service use tinmes of

3 to 60 mnutes. If the auxiliary air supply is rated for 3, 5,
or 10 mnutes, then the airline node of operation nust be used
upon entry into IDLH at nospheres. |If the auxiliary air supply

is rated for 15 mnutes or longer, entry can be nade into the
| DLH at nosphere on the SCBA, provided that no nore than 20% of
the rated capacity of the SCBA is used for entry.

h. Conbi nation Type Clair-purifying respirators are approved
as air-purifying cartridge respirators. They can be particul ate
filter or chem cal cartridge or canister. They cannot be worn
into oxygen-deficient atnospheres or |DLH atnospheres. The
supplied air can be continuous flow or pressure-denmand.
Dependi ng on the respirator, the air-purifying conponent can be
used for:

(1) Escape-only follow ng |l oss of air supply,

(2) Entry and exit to and from air supply, including
novement between air supplies, or

(3) No restrictions

i Null'ification of approval. A respirator’s approval is
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nullified when:

(1) Conponents between different types or makes of
respirators are m xed.

(2) Unapproved conponents are used.

(3) Arespirator is used in atnospheric concentrations
for which it is not approved. That is, airborne concentrations
exceed the maxinmum use concentration calculated from the
protection factor assigned to the respirator.

(4) An approved respirator is used in atnospheres for

which it is not approved. For exanple, an organic vapor
cartridge respirator cannot be used for protection against
mercury vapor. Simlarly, a dust respirator is not approved

protection for organic vapor exposures.

13. BREATHI NG Al R FOR SUPPLI ED- Al R RESPI RATORS.

a. Gade D breathing air. Al conpressed breathing air wll
meet the quality specification for grade D breathing air as
described in reference 9-11.

b. Breathing air should be sanpled and anal yzed quarterly
for all breathing air conpressors (both oil-lubricated and non-
oil -lubricated). Newly purchased conpressors nust be equi pped
with both high tenperature and continuous carbon nonoxide
moni tor and al arm systenms. Existing conpressors nust have high
tenperature and continuous carbon nmonoxi de nonitor and alarm
systens installed when they are wupgraded during mjor
mai nt enance. Calibrate nmonitor and al arm systens on conpressors
used for supplying breathing air according to the manufacturer's
i nstructions.

NOTE: Anbient Air Breathing Apparatus (AABA) and ot her
conparabl e portable equipnent are exempt from this
requi rement. However, you nmust ensure that air inlets
are placed in a contam nant-free environnent.

c. Collect and analyze breathing air using the procedures
specified in reference 9-11. In addition, there are
commercially available breathing air test kits which neet the
ANSI / CGA anal ytical requirements. Ensure the foll ow ng nini num
specifications for G ade D (See reference 9-11.) breathing air
are met:
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Grade D Conpressed Air Purity Requirenments

Characteristic CGA G 7.1-1989 Requirenent

Oxygen content (v/v) 19. 5% 23. 5%

O | (Condensed) =5 ng/ n?

Car bon nonoxi de =10 ppm

Car bon di oxi de =1, 000 ppm

Wat er cont ent The dew poi nt nust be 10° F | ower
t han the col dest tenperature where
the respirator is worn

Odor No pronounced odor

14. RESPI RATOR PROGRAM AUDI T.

a. Per references 9-2 and 9-3, the activity's respiratory
protection program nust be evaluated annually. This may be
acconmplished in conjunction with the annual industrial hygi ene
survey.

b. Also, per reference 9-2, the RPPM nust audit the program
annually. Reference 9-3 requires a quarterly spot check by the
Respiratory Protection Oficer (RPO. The RPPM RPO nust ensure
that each discrepancy is corrected and revise respirator
standard operating procedures, if required.
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Table9-1
Assigned Protection Factors®

Assigned Class of Respirator Sour ce of
Protection APF?
Factor
(APF)
5 Filtering facepieces® NIOSH
Quarter mask respirator NIOSH
Elastomeric* half mask respirators equipped with particulate filters and/or ANSI/NIOSH
10 chemical cartridges, or combination particulate/chemical cartridgefilters.
Supplied-air half mask respirators operated in the demand mode ANSI/NIOSH
Powered air-purifying respirators equipped with ahood or helmet NIOSH
o5 Supplied-air respirators equipped with ahood or helmet operated in a NIOSH
continuous flow mode
Powered air-purifying respirators equipped with aloose fitting facepiece’ ANS|
Air-purifying full face respirator equipped with particulate filters, chemical NIOSH

cartridges or combination particulate/chemical cartridges
Powered air-purifying full face or half mask respirator equipped with HEPA NIOSH
filters, chemical cartridges, or combination HEPA/chemical cartridges
Gas mask equipped with chemical canister or combination particulate/chemical | NIOSH

50 canister
Powered air-purifying gas mask equipped with chemical canister or NIOSH
combination HEPA/chemical canister
Supplied-air half mask respirator operated in continuous flow mode ANSI/NIOSH
Half mask pressure demand supplied-air respirator ANSI
Supplied-air full face respirators operated in demand or continuous flow mode | NIOSH
Full face demand SCBA NIOSH
2,000 Full face pressure demand supplied-air respirator NIOSH
>2 000 or Full face pressure demand SCBA or combination full face pressure demand NIOSH
IDLH supplied-air respirator with auxiliary SCBA
Atmosphere
Firefighting | Full face pressure demand SCBA® NIOSH

!For protection against contaminants that are regulated by individual standards (e.g., formaldehyde, benzene, vinyl
chloride, asbestos, lead), refer to the respiratory protection in the specific standard to obtain the correct APF.

*NIOSH reference is NIOSH Respirator Decision Logic. ANSI referenceis ANSI 788.2-1992.

3Filtering facepiece respirators are air-purifying respirators with facepieces consisting of filter media. Tight fitting
respirators on which user seal checks cannot be performed may not be worn.

“Elastomeric facepieces are made of rubber-like synthetic polymer, such as silicone rubber.

°L oose-fitting respirators form a partial seal with the face and do not cover the neck and shoulders.

®Firefighting SCBAs must meet NFPA 1981 requirements.
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