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This is a revision of the respnratory protectlon portlon of Amencan Natxonal Standard Safety‘\,’

ect on resprratory prohectron when it was deemed advmable to separate the pomons of that 22 1;
standard. A Z88 Standards Committee was organized and met on September 24, 1963; to review
the section of Z2.1-1959 dealing with respiratory protection. The Committee decided to revise and sl
rewrite that section. The fifth draft of the proposed standard was submrtted to. letterﬂ ballob and": S

the Standards Institute. The Committee will also review new developments in mpm%@m%
and determme the need for revxs:on or supplementatlon of this standard :
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L Introduction =~ "~

This standard sets forth accepted practxces
for respirator users. It provides information and
guidance on the proper selection, use, and care
of respirators and sets forth recommended re-
quirements suitable for adoption into regula-
tions governing their use.

1.1 Scope. The scope of this standard includes

safe practices and requirements for using res-
pirators for protection of the respiratory system
from inhalation of particulate matter, noxious

gases and vapors, and oxygen deficiency. Ex-
cluded are 1) underwater protection,. 2). high- .
altitude aircraft oxygen systems, and 3) pro- . _.

tection against military munitions. Although the
standard does not cover engineered protective
measures (for example, ventilation), exposure
control shall be accomplished as far as is fea-

sible by accepted engineering methods before

considering or instituting use of respirators,
1.2 Purpose. The standard is intended to pro-

vide guidance that will assist respirator users
in safeguarding kiealth and life through" proper -
selection and use of respirators. Use of respira- .
tors implies that the wearer needs: protection -
from an atmosphere that might threaten his

life or health. Therefore, it is imperative that
the level of protection needed be determined and

provided in both normal and emergency.condi- -
tions of use, particularly if exposure fo the at- -~
. catlrldge. A small contamer ﬁlled thh )
Aying medla S

mosphere could be immediately dangerous to
life or health. Use of respirators in atmospheres
that are dang roud
in 6.3. ;

1.3 “Shall” and “Should”. The provnsnons of -
this standard are mandatory in nature where _
the word “shall” is used and advisory in nature

where the word “should” is used. .

1.4 Exceptions. Exceptions to the requirements
in Section 3, Recommended Requirements for
Codes, may be granted by competent authority,
provided that an equally acceptable mode and
degree of protection is afforded.

’ abraslve-blasting resplrator See’ respzrator

“"as the particle in questlon of whatever shape
‘and density. P .

: alr-punfymg resplrator. Se&ggspuatem
“air-regulating valve. An a ]ustable‘zalve 08¢

. hood of an air-line r@pn'ator. RSN

) :brenthinge tube.-A tube th:ohgh “which aif oF

“vapors: from ‘air’ diawn, thioug

::hfe or liealth is discussed

A chemicalocartndge resplrator. See respu'ator -

2 Deflmtions ;'.‘ -

aerodynamic diameter. The dlameter of a unit
density sphere havmg the same settling velocity

air-line resplrator See respxrator

xéiudl

to regulate airflow to the facepiece helmet o

air-supply device. A hand-ior motor-opera .
blower fotr the hose mask, o a compressor
other source of respirable air- for-air-line

abraswe—blastmg respu'ators‘é’

oxygen flows to the l‘nceplecg;~ helmet; ’Hrh@&vr-

cw%‘!!'*‘"‘ i

canistér (alr-punfymg) A contamg -6 vgg
sorbents’ and catalysts: that’ femiove.
tﬁ%um&w’l‘ﬁg
canister may also contair an- agrosol (‘ﬁérhcumm-—
Iate) filter to remové solid or liquid partlcles; ]

canister (oxygen-generatlng). A ‘gggtamer '

filled with a chemical which generabee ‘bxygen by -
chemical reaetlomlw s e v e

contaminant. A harmful, | xrntatmg, oe*nulsanee;-w
material - that is_foreign. to the normal atmo-
sphere. .  _iz CH
corrective lens. A lens ground to. the wearer’s
individual corrective prescription.

detachable coupling. A device by means of
which the respirator wearer, without using hand- =~

N IR.
' [ PR
N :
.5' L ;'A . 3 P : . N
. N FE
co S s
P R IS R I ST TRE L
. P 0 o s ‘ . NI AEE LT I .
e it t bbb s bR . b PRI T RS I ksl
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Crwe T

tools may. detach tho arr-supply lme ftom thah S
part of the respnra(o:fwom ‘on. the persou or

from the air-suppl >S0W
disinfection. The ¥

chemical substances.
dust. See Table 2.

exhalation valve. A devnce that allows exhaled

air to leave a respirator and prevents outsade \
from entering through the valve, - .-

eyepiece. A gastight, transparent wlodow (s) m
a full facepiece through which the wearer may -

see.

Vl-‘”‘?ri"./’“ Z"s-‘~. o

iction ancl removal of
pathogenic orgamsms', especlally by means ot .

facepiece. That portxon of a respxraﬁor that us

covers the wearer’s nose and mouth in a_ halfs P

mask facepiece or nose, mouth, and eyes in a full .. pneum

facepiece. It is dwgned to make a gas-tight or

dust-tight fit with the face and includes the
headbands, exhalation valve(s), and connec-

tions for air- punfymg devxce or respxrable-gas
source or both. S

filter respirator. See respirator. :
filter. A fibrous media (canned or uncanned)

-

used in respirators to remove solid or liquid .
particles from the airstream entermg the res-. -

pirator enclosure.
fog. See Table 2.
full facepiece. See facepiece.
fume. See Table 2. . -

ings of pulmonary dis
resistancez Opposxt

gas. An aériform fluid wlnch is m the gm . : sorben

state at ordinary temperature’ and pressurew '
gas mask. See respirator. :
half-mask facepiece. See faceptece

head harness. a device: for: holdmg the fsce»«

piece securely in place on the wearer's head.

helmet. A devu:e that. shields: th°'5¥es ane, sl

"oi,tlwhead.f ST

hose mask -'Seeoresp‘t‘ratorw‘»

immediately dangerous 10 life or health. In-' E
cluded are conditions that pose anm: immediate ; .

threat to life or health and condxtxom that gosa

an immediate threat of severe exposure to coni- =
taminants such as radioactive. materials. which
are likely to have adverse delayed eﬁects on - .

health.

inhalation valve. A device that allows resplrable
air to enter the facepiece and prevents exhaled

o .Gaveumnmrnd :
_ toxi’c dnstt Dust*

the dlrectxon ‘of. air or o} :
_and pressure at wluch axx or oxgbggn 38

or both..

0‘ 003328
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~ protect the health of the employ )

_FOR Bssmsmsx- PR’OTEqr,m

‘gas mask camsl:efl;&hlch denotes; the; service.

T 0 0 T

life for a particu

those oocupatnonal dxseases caused by breath
ing air contaminated with harmful. dusts fogs. ‘
fumes, mists, gases, smiokes, sprays, or vapors,
the primary objective shall be to prevent. atmo-.
spheric contamination. “This" shall: be- accom
plished as far as feasible by accepted engineer
ing control measures. (for example, ericlosure or
confinement of the operation, general and loca
ventilation, and substitution of less toxic mate-
rials).- When effective engineering controls are’
not feasxble or wh:le ~they: ‘are: bemg lnshtuted

33.1 Resplrators shall be. provlded )
employer when such equipment is necessary to-

34 Employee Resﬁonsibility

3.4.1 The employee shall use the provrded res:-
piratory protection in accordance wnth mstruc -

department the respirator progrant 8 all:

tions and training received. " - administered by.an upper-level super tendent.
 34.2 The employee shall guard agamst dam- - foreman,. or other. qualified individua

age to the respirator. - sible to the principal manager: The administs
3.4.3 The employee shall report any malfunc- " tor shall have sufficient knowledge of the sub]ec

tion of the respirator to the responsible person. to properly supemse the program. ;
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FOR RESPIRATORY PROTECTION

3.7 Medical Limitations. Persons should not be
assigned to tasks requ;rmg
unless it has beendeietmmed that they are
physically able to;‘i:etform the work and use
the equipment. T
mine what health and’ physical conditions are”

use of respirators -

physician shall deter-

1

Crpgt

pertinent. The respirator user’s medical status -

should be reviewed penodlcally (for mstance,
annually).

38 Approval Approved or accepted respnrators
shall be used when they are available (see Sec-- . -
tion 6, Selection of Respirators). The respirator -

furnished shall provide adequate respiratory -
protectlon against the particular hazard for:

which it is designed in accordance with- st.an“ :

dards established by competent authorities. The

Mines, and the U. S. Department of Agrlculture

are recognized as such authorities. (See Ap- °
pendix, Respirator Approval and Acceptance .

Listings.) Although respirators listed by the U.S.
Department of Agriculture continue to be ac-

ceptable for protection against specified pesti- -

cides, the U. S. Department of the Interior,
Bureau of Mines, is the agency now responsible
for testing and approving pesticide respirators.

4. Classification of
Respiratory Hazards

_and particulate contaminants are also presented”
_in Table 2 according to thew pl‘x{ysu:al andg

and are more readily. dissolyed and absorbed« :
, " into the bloodstream or deposufed’ o
4.1 Introduction. The purpose of this sectionis -

1

to list and briefly describe various categories of.
respiratory hazards that might be encountered .
and which may require use of respirators. The: .

information provides a general background for -

relating the guidance in subsequent sections to
the type of hazard encountered. Management,
however, will find it necessary to consult refer-

ences on industrial hygiene and toxicology and - -

perhaps expert individuals to develop the nec- -

essary comprehensive information on specific'
airborne contaminants,
Respiratory hazards for the purpose of thxs
standard, are clasmﬁéd as follows: i
(1) oxygen deﬁcmncy :
(2) gas and vapor contaminants
(a) immediately dangerous to life or health
(b) not immediately dangerous to life or
health

. is to provide a description: of the various.
- of respirators, their limitations, and capabilities;’
. as a background for subsequent' sections which

- discuss their selection, use, and maintenance.

(3) particulate contaminants (dust, fog, .

fume, mist, smoke, and spray)
(a) immediately dangerous to life or health
(b) not immediately dangerous to life or
health

11

" in a National Fire Protection. Assocmtnon ‘pub-

- Service, pubhshed in 1966.,

"42 Classiﬂeation and Description of Respnra- e
- tory Hazards. The basic. respuabory hazards - :
" listed in 4.1 afe classifiéd in Table § according.
i Vi { ke

U. S. Department of the Interior; Bureau of - nh;nmﬁyb;:;ﬂ:ﬁ;h:hm;ﬁ]:heﬂi, ?t:f;!l::
" tying respirators, ate designed and’ aelected o
~- the basis’ of chemical and physical

“erally trapped in the upper respiratory: tratt;
” cleared, and swallowed with possible subsequent T L
’ absorptxon from the gastromteshnal tract de— —— :

(4) combination of gas, vapor, and partlcu
-late contaminants . 2
(a) immediately dangerous to hfe or health
- (b) not unmednately dangerous to lnfe or’
- health- =~ .. -

Resplrators may aﬁord some protect:on
against high temperature atmospberes. See 9. 4.
: Further information on thé hazards of and use -
- of respirators in high temperahlres is presented

lication, - Breathing . App,nratus Ior The F:re

es
the air contaminarits, Therefote, gns .vapo!

chemical propertles

Particle size dnstnbutxon and‘ solubxhty aré%
important parameters for’ particu!ate"; contami
nants. Particles smaller than § microng: in aero-
dynamic diameter more readily reach the lungs

is in the lungs or other organt. Bartlcleo larger
than 5 microns aerodynamic dmmeferare gen-

pending on their solublhty ; o
5 Classnfncatlon, Description, and* S
Limitations of Respnrators* ,

5.1 Introduction. The puipose of ‘this sectnon

Respirators fall into the- following- general -
classifications, according to modé of operat:on.f.. .
- (1) atmosphere—supplymg respmtorr“" o

(a) self-contained - ;

(b) hose-mask

(c) air-line

(d) combination self-contamed and hose-
mask or air-line ‘

LAM022992

C 003331



A

288.2

(2) air-purifying resplrators :
(a) gasand vapor (gasmask and chemxcal
. cartridge) w= ' -
(b) particula
smoke, and®Sprays) :
(¢) combination gas, vapor and part:cu-
late

~(du~st, fog, !ume, mlst

(3) combination atmosphere-supplymg and

r-punfymg resplrators

5.2 Classlﬁcatlon, Description and Limlta-
tions of Respirators. This information is pre-
sented in two tables. Table 3 covers the classi-
fication and description of respirators according
to the general classifications in 5.1. Table 4
covers capabilities and limitations of respirators
arranged to correspond to the subject headmgs
in Table 3. o

Table 2

QIassnﬁcatlon of Respiratory Hazards Accordmg to Their Properties
which Influence Respirator Selection. _ ;, o

AMERICAN NATIONAL STANDARD PRACTICES .

More detailed information on specific types of -
_ respirators can be obtained from- respirator
. manufacturers and from the Respiratory Protec-. -~
- tive Devices Manual published by the American .- "
Industrial Hygiene Association and the Ameri- - - -
can Conference of Governmental Industrial
Hygienists in 1963.. -

‘The canister color code table from American
National Standard Identification of Gas Mask
Canisters, K13.1-1967, is provided in Table 5.

" The code indicates the colors assigned to canis-
ters to identify the types of atmospheric con-
* taminants against which they will protect.. .~ . .

5.3 Respirable Air and Oxygen for Seif-Con- .

tained Breathing Apparatns ‘and- Hose-’l‘ypeg
" Respirators, Compressed air, compressed oxy--
gen, hqmd au', and lxquld oxygen used for‘ _

Gas and Vapor Contaminants

Inert: They do not react with other substances under
most conditions and create a respiratory hazard by
displacing air and producing oxygen deﬁuency {for
example, helium, neon, argon).

Acidic: Substances that are acids or that react wnth
water to produce an acid. In water they produce posi-
tively charged hydrogen ions. They taste sour and
many are corrosive to tissues (for example, hydrogen
chloride, sulfur dioxide, fluorine, nitrogen dioxide,

acetic acid, carbon dioxide, hydroxen sulﬁdc. and oy

hydrogen cyamde) ol Tt

Alkaline: Substances that are alkalxec of that’ react
with water to produce an alkali. When in water solu-
tions, they result in the production of negatively
charged hydroxyl ions (OH"). They taste bitter, and
many are corrosive to tissues (for example, nmmoma
amines, phosphine, arsine, and stlbme) ~

Organic: These are the compounds of earbon. Enmples
are saturated hydrocarbons (methane, ethane, butane),
; - {ethylene, acetylene), alco-

hols {methyl alcohpliip

ether, ethyl ether); aldehydes (formaldehyde), ketones
(dimethyl ketone}.™ afga‘mr.' acids (formic acid, acetic
acid), halides: (chloroform, carbon tetrachlonde).
amides (formamide, acetamide), nitriles (acetonitrile),
isocyanates (toluene diisocyanate), amines ' (methyla-

mine), epoxies (epoxyethane, propylene onde). and =

aromatics (benzene, toluene, xylene). .

Organometallic: Compounds in which metals are chemi-
cally bonded to organic groups (for example, ethyl -

silicate, tetraethyl lead, and organic phosphates).

Hydrides: Compounds in which hydrogen is chemically '

bonded to metals and certain other elements (for
example, diborane and lithium hydride).

ropyl alcohol), ethers (methyl

-~ Dust: A solld mechammlly produed pnrﬁdemthlﬁii.,.
_ varying from submlctoaeoplg 'vnibli‘ "

j,_ (sl'ﬂ)'t A llqmd mechanically e
(% sizes generally in: ul@vulbl&n.

PRSI

.. Fume: A solid cmdemﬁon parhdeo&e treméfy
~ particle size, genemlly leu 2
eter: ) * RN

._plete combustion of orumemhhm.m tL!e form of:
“solid and liquid- particles’ and alénui products in.
Smoke is usually of sufficient: concentra

t:bly obscure V!sloﬂ“_',' T

12
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. Self-Contained.

FOR RESPIRATORY PROTECTION : SR .l

piration shall be of high purity. Oxygen shall - 6.2 General Consnderations. The multnphc:ty
meet the requirements: of the United States: ~ of hazards that may exist in & given operation’
Pharmacopoe:a formiedical or breathing oxygen. - requires careful and intelligent respirator sel
Breathing air shalfimeet at least the require- - - tion. This selection is made even more complex'
ments of the specx&hon for Grade D breathing: -~ by the many types of respirators available. Eac
air as described in Compressed Gas Assoc:atxon type has its limitations, areas of apphcatxon, andf,
Commodity Specification G-7.1-1966. "% operational and maintenance requirements. ... ..
Compressed oxygen shall not be used in sup--’ The selection of a proper respirator for any
plied-air respirators or.in open-circuit self-... given situation requires: consideration of the.
contained breathing apparatus that. have pre- . following factors: 1) nature of the hazard (see” "~ =
viously used compressed air. Compressed !m?g,w Section 4); 2) extent of the hazard; 3) work re- ...~ . ..
might contain low concentrations of oil. When. .. quirements and conditions; and-4) characteris-- -
high-pressure oxygen passes through .an.oil- or.... tics and lmutatlons of avaz!ab mpnrawts (sea.
grease-coated oriﬁce, an explosion or fire may Section 5). ,
occur. .~ Table 6 is a qmck referenee gmde for the .,
Breathing air may be supplied to mpn‘ators _ . selection of respiratory, | pmteétx
from cylinders or air comprwsors ‘Cylinders™" "t4 the type and degree. uf haza
shall be tested and maintained in epeordam:&j ‘provides minimal. guxdanee; ' ,
with applicable Department of Transportation ~  be used along with other mfonnation, auch
tions for shipping containers. Compressors shall ~ - provided by respu'ator manufac
be constructed and situated so as to avoid entry- . When there is doubt about the
of contaminatéd air into the system and suitable ©  of oxygen or hazardous. materm& pment in:
in-line air purifying sorbent beds and filters  atmosphere, only. those- r&eplratom-nllsted
installed to further assure breathing air quality. suitable for respiratory pmmmﬁeﬁimg oxy;
A receiver of sufficient capacity to enable the . gen deficiency shall be used. Agy‘emng 3 thd
respirator wearer to escape from a contaminated selectlon of respiratbrs shalf bé thd salé sid6;
atmosphere in event of compressor failure, and = O
alarms to indicate compressor failure and over- "~ 63 Nﬂt““ °f “" H‘W Tﬁ? !
heating shall be installed in the system. (see - physxcal propertxes, m"‘tf andeoncentratfﬁ.&
6.3.2). Air-line couplings shall be incompatible.
with outlets for other gas systems to prevent -
inadvertent servicing of au'-lme respxrators mt& -
nonrespirable gases or oxygen. =~
Breathing-gas containers shall “be. marked i )
accordance with American National Standard~--
Method of Marking Portable Compressed Gas
Containers to Identify the Material Contained,, -
Z48.1-1954; Federal Specification BB-A-1034a,
June 21, 1968, Air, Compressed for Breathing:
Purposes, or Interim Federal Specification. GG~
B-00675b, April 2&&1965 Breathmg Apparatus,
d !

compressed air a
Compressed Gas
1968. '

MG e e

ou Pamphlet G-"b ~' “

6. Selection of Resplratore—w -
6.1 Approved or Accepted Respirafors. When;- . e .
ever possible, approved or accepted respirators o 632 Immediatelv Dmerm-dtmuphem
shall be used. Respirator approval and. aiccept‘-f-"rg If it is probable that-atmosphérés‘immediately
ance tests and listings and selection of other:  dangerous to life or: health may:’ occur, them:-
than approved or accepted respxrators are dis-- - both the normally expected inward leakage (seew
cussed in the Appendix. ‘ 6.3.3) and the rehabdzty of tha tespu'ator shall

LAM022994
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age, if any, be- mmube See. 6321 and 7.3 for o
use of respxrators m nnmedlately dangerous at-

meduztely Dangerous Atmosphere The U 8.
Bureau of Minea and responsible industrial hy--
giene and safety orgamzatnons recommend .the -
followmg respnrahors. hstecl in decreasmg order

Atmospheric Contaminants - -
to be Protected Against - A )
Acid gases C JET s20) 4 ;

“Hydl‘ocylmc acid gu NS NRLICY

Chlorine gas

Organic vapors e e Bllck""‘
Ammonia gas o

Green ‘with Yinch wfute stripe’comple
around the Canister near-thé ba! £

" Acid ‘glses and ammo_ni:_a /g\i/s »

B Carbon monoxide - . .
Acid gases and organic vapois:
Hydrocyanic acid gas and. . .

chloropicrin vapor: - ..

Canuutcolonlo& ontami
: above; wnh-%:mch

NOTE: Orange shall he u:ed asa complele body, or slnpe eolor io npmm:ll!el not fnclﬁdl&
in this table. The user wifl need to refer lo lhe canister hbel to de(ermme the d fée of profé profe
the canister mll affuﬂl ’ .

18
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C

7 life or heal!h

... or health,. (See Note 2)

mospheres because no respu'atory protectl
provided xf: the alr supp!y faxls. However

‘Oxygen Doﬂcloney N

“Gas and Vapov Contaminamts Sewieomlned'bmﬂa £
" Immediately dangerous to life- Hose mask with blower.
] ’ Alr-purlfymg, fulf tacepiec ¢ ré

.

Pariculate éoriimiln'ami #
Immediately dangerous to Ilfe
or health.. (See Note 2.) .

{gas mask with mtor) i =

- . Self-rescue mouthpiece resnlrator (lor escape on
e Combination air-line respirator with auxmary sell—eont
T T o - receiver with alarm: - -

Not lmmedmtely dangerous to Air-line respirator; =~ - :
llle or health, - Hose mask without blower; = .- ..~
Air-purifying, half-mask or mouthplece resplrator wnh chemtcat canridge and appro-

priate filter.
NOTE 1: For details on descriptions, capabllltles "and fimitations of respirators, refer to Tables 3 antff

NOTE 2: For details on use of respirators in hazardous atmospheres, see 6.3.2 and 73

19 L e g
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788.2

(6) demand-flow air-line respirator with half-
mask facepiece (only for: atmo:.pheres that do’
not cause eye irritation or injury) - '

Pressure-demah@or contmuous-ﬂow air-line
respirators with ful¥facepiece provide the wearer
with a degree of resplratory protection equal to"
that afforded by a positive pressure self-con-
tained breathing apparatus as long as an ade-
quate flow of respirable air is maintained. Also,
a demand-flow air-line respirator with full face-
piece would be equivalent to a ‘demand-flow
open-circuit or closed-circuit self-contained’
breathing apparatus as long as an- adequatw
supply of respirable air is maintained.

Persons using air-line respirators in atmo-
spheres immediately hazardous to life or health

AMERICAN NATIONAL STANDARD PRACTICES

. shall have a high-temperature or carbon monox- - -

shall be equipped with safety harnesses and- -

safety lines for lifting or removing persons from
hazardous atmospheres or other and equivalent
provuisions for the rescue of persons from haz-
ardous atmospheres shall be used. A standby
man or men with suitable self-contained breath-
ing apparatus shall be at the nearest [resh air
base for emergency rescue. :

Before a person is permitted to wear an air-
line respirator in a hazardous atmosphere, an
industrial hygiene, health physics, or safety en--

gineering department representative or a qual-
ified industrial hygienist, health physicist, or .

safety engineer shall be responsible for com-
pliance with the following:

(1) Air-line hose from a compressor or cylin-

der air supply shall be protected from damage,

including cutting, kinking, crushing; or burning

In some cases an armored hose shall be used.
Hose couplings shall be protected against dis-
connection. Trailing air-line hose shall be ar-
ranged to minimize tripping and to pérmit'read}"
escape.

(2) The-cylinder contammg the air supply-

for an air-line respirator shall be tested for oxy-
gen comentmmd carbon monoxide content-

: pressed Gas AssocxaﬁonPamphlet G-7-1968¢See;;’_\'

and shall he- rmgmﬂife AIl'air shall meet.the

minimum specification for Type I, Grade D

gaseous air of the Compressed Gas Assocnatxon
Commodity Specification for Air,. G-7.1-1966,
The air supply in the cylinder shall be adequate -
for completion of the work and escape. Oxygen
must ncever be used with air-line respirators,

(3) The compressor for supplying air shall
be equipped with necessary safety and standby
devices. A breathing air-type compressor shall
be used. An air-storage receiver shall also be

‘facepieces and- severr cubic fee€ per-minuta.

provided to furnish the wearer with an adequate:;
supply of escape air if the compressor fails to.
operate. A compressor shutoff alarm and nee-
essary aerosol and vapor and gas filters shall '
also be incorporated into the system. - . ..

If an oil-lubricated compressor is used, it

ide alarm, or both. If only a high-temperature ~ -
alarm is used, the air from the compressor shall .
be frequently tested for carbon monoxide to in-~
sure that it meets the’ speclﬁcahons in 63 2.2.

(2).

4) The wearer shall be propérly t‘ramed b)) S

the use of the air-line- respirator and shall be "~ - . 3
well-informed of the hazard. A'standard operat=' .~ - %

ing procedure shall be prepared: for-eaclysitua+ - -

tion for which air-line. respxratbrﬁ‘kt%’ employed

or health, and air-line respirator. useré shalt be
thoroughly familiar thlr chls procedur

designed for maximum comfort mth 2 minimuik
airflow that will adequately protect the wear
in a non-hazardous atmosphere:: However.,th
are capable of providing:. adequaw an'ﬂom:
protect the wearer in'a hazardous atmaosplier
This adequate airflow i 1; obtamedwheq the
flow control valve is opetw
The recommended minimum airflows for use.
of air-line respirators:in hazardgus. atmospheres..
are- five: cubic: feet: pet-minute- i'.ou tight filting
loose fitting hoods or, &h&f&fmﬁﬁn
supplied-air: smts sbaﬂ“foilow the manufa“chner’s A
instructions concerning minimuim aifflows 2= R
For further information on- furmshmgcom» =l e
pressed air-to air-line respirators; refer to Com- -

are not pmentor w:lf ‘ot occur; then the con-

" sequences. of respirator.failure are lessened:and:ﬁ -

20

" emphasis can be placed" on-other- factora»such

“fort, and wearer acceptance: These: factors

as long term protectmn, convenience; cost ‘com-. .
should be. weighed one against another since
they are not always compatlble However, long

term protection should be glven pnonty over. B
all other factors. -~ - - . o
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FOR RESPIRATORY PROTECTION

Long term protection is determined primarily
by the amount of inward leakage of atmospheric
contaminants duxm: normal usage of the res-

pirator.. The vaunus ;types: of respuators are

grouped . belowg&imordmg to the: increasing
amount of inward- Jeakage one. nught expect
during their routme use. .
Group 1 TR
Supplied-air sunt

Pressure-demand full faceplece open-clrcmt andu

- air-line devices - -

Pressure-type full facepiece closed-circuit self-_

contained breathing apparatus -~ = .wuxe -

Continuvous-flow full facepiece air-line respirator
Aijr-line respirator with loose~ﬁttmg hood gath-
ered around the waist

* in.Groups 6-and 7) that due consideration.be ‘.-

Hose-mask with blower and full faceptece mask e

Group 2

contained breathing apparatus’
Demand-type full facepiece air-line respirator

Pressure-demand half-mask air-line respnrator :

Group 3 :
Continuous-flow half-mask arr-lme respirator
Demand-type half-mask air-line respirator

Air-line respirator with loose-ﬁttmg hood gath-

ered around the neck
Group 4

Demand-type full facepiece open cnrcult self— h

.. be permltted to’ select the most‘ comfortabf

Air-purifying respirator with blower and with

full facepiece or hood gathered around the-

waist
Group 5

Air-purifying resplrator with blower and thh .

half-mask facepiece or hood gathered around - -

the neck
Group 6
Hose mask without blower
Air-purifying full facepiece resplrator wnthout
blowrer .
Group 7 7 -
Air-puiifying h t-mask _ respirator
blowar -- - -
Mouthpiece respxrator :
The negative pressure produced i in the face-
piece of many respirators (some in Groups 2
and 3 and all in Groups 6 and 7) during inhala-
tion will cause inward leakage of ambient air if
leaks exist. The amount of inward leakage ex-

without

- operation and, preferably. ‘over- severak‘»cycj

_eral air samples should be collected in- the.

pected for various types of respirators is vaguely -

understood and is related to the facepiece-to-
face sea] and leakage of various components in-
cluding air-purifying units. For Group 1, in-
ward leakage will normally be infinitesimal or

21

nonexnstent. For Groups 2, 3 4 and 5 mwa
leakage will normally be minute, In Group“G
inward leakage with a good facepiece-to-fac
seal and with ideal wearing conditions may" b
as low as 0.1 percent In practice, however, this
low level leakage is usually not attamed due’ -
to poor facepiece-to-face fit and adverse wearing .
conditions such as face-movements and beard .-
growth. For Group 7, inward leakage with good
facepxece'tovface fit and ideal wearing condi-- -
tions may be as low as‘1 percent. This leakage

level, however, is seldom “attained’ for reasons =
similar to those cited for devices in Group 6. It

1s, therefore, important ‘( part:cularly for devices

given to potentlal mward leakage'm selectmg

devices. | .. :
Expernence has demons‘a:a

alr-punfymg respirator.’ TherefOre”'to' provl'd'
an adequate faceplece-to-facé’seal‘m‘& x vanety
of facial features, it may be necmsary that

or more models of full facepiece ot* half-m: k
respirators be available. When an:individual ¢ -
be fitted with two or more respirators; he should :

6.34 Momtormg of Air Contamman I E‘va B
uation of contammant concentratlon to wthh

include: 1) dentxﬁcatxon of the contammant .
2) nature of the hazard; and 3y concentratlon at
the breathing zone. The data are also helpful in
estimating the possible levels of exposure t that /
may have occurred durmg use of respirators. : -
In an air monitoring program:" samplmg T
should be carried out-over at least one cycle of--

--”

when production’- activity®" - Nortna R
samples” should be collectéd” at the worker’s 7R
breathing zone. However; where i necessary;’ gen-

vicinity of the operation: The sampling pel‘lod
will be determined by- the sensitivity’ of the
analytical method and the acceptable contaml-
nant concentration.

It is important that representatwe samples :
be obtained. The number of samples to be
taken depends on the variation in contaminant

C 003341
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generatlon rate dunn the operatlou.VSamplmg
- data should pem’ﬁestxmatxoxt of the worker’s

_to provide appropriate; resparabory protectnon

sure that’ the ! selected will provnde, ,
adequate protection ~agamst hngh transnent air - " mask; air-line reepu'ator,'
concentrations. = - : LT respnrator, the dlstance?
Breathing zone samphng is xmportanb smce '
significant “variations -in - concentratlons are;

samplers is encouraged ‘since “they hav )«been
shown to more closely identify the true exposure.

Although it is recognized that in emergency )
situations air samplmg cannot be camed out as
outlined above, ‘every. reasonable effort. shall be
made to evaluate conditions of exposure’ “and’

Where a high hazard potential exlsts a c nserv;
ative estimate should be made. #

6.3.5 Urmstml Hazards. Unusual factors can
add new dimensions to a hazardous situation .
and should be anticipated in selecting. respira-

tors. Some examples are provided here protectxon 'is nee d ed? nclu dmg; th e’ vl
6.3.5.1 Absorption through or Irritation of " sary to enter and jeave a ik

the Skin. Some airborne contaminants are ex- - " self-contdined breathmg’ pparatiis; gag: ug‘ =

tremely irritating to-the skin (for example, or. chemxcal—cartndge tof provide:
ammonia and hydrochloric acid) whileothersare - ‘brote

" capable of being absorbed: through theskm and. ereas " the: hose. mask with b&-"ﬂ%i

into the blood stream with senous, possibly. respnrator and abrasweobleshagred
fatal, results. Hydrocyanic acid gas and many of . “vrotection:
the organic phosphate pesticides, such as para-
thion, malathion; and tetraethyl-pyrophoephate ;
(TEPP), will penetrate the: unbrokenkskmeAv
facepiece or hood respirator w:ll not afford.com-
plete protection agamst these contammants. I ;
the concentration is high, or if exposure is pro«
longed, a full body-covering suit of 1mpermeable ..
material shall be worn with respxratoty protec T
tion. A facepiece may not be required if. the sult

Y ﬁ
, is leakproof and adequately ventllated - the tema"“ng sewlce hfe Some ty

6.352, R."d‘r‘? ’éﬁt Skin-and Whole B"d)” is available for all self-contamed breathmgj aps
The respirator= majE: ot protect the:skin’ or_; an ~ his? :
whole body agmﬂ@rad)atnon from airborne con-.. -~
centrations of certaift- fadionuclides mcludmgra. ’
noble gas radlonuclldes and other relatively bio- - -
logically mert gases. S

6.4 Extent and Location of Hazard The ex~‘;;;»~~
tent of the hazard in space and time and its - -
physical location shall be considéred in respira-
tor selection. They include the length of time -
protection will be needed, entry and exit times, _ 6.5.2 Actwlty of Wearer. The work area to__:
accessibility of a fresh air supply, and the ability ~ be covered work rate and moblllty requu'ed of‘ ‘

i g
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FOR RESPIRATORY PROTECTION

the wearer in carrying out hns work should be
consxdered in re;w;atot selection. -

-punfymg,mpnrators present xmmmal in- .

terference wi ‘wearer's movement. Sup-
plied-air resplmﬁﬁimth trailing hoses severely
restrict the area the wearer can cover and pre-
sent a potential hazard where the trailing hose
can come in contact with machinery. Self-con-
tained breathing apparatus present a-size and
weight penalty which may restrict climbing and
movement in tight places. . - ... . aw in

The wearer’s work rate determines his res-

piratory minute volume, maximun inspiratory
flow rate, and inhalation and exhalation breath-
ing resistance. The respiratory minute volume

is of great significance in self-contained and air- -
line respirators operated from cylinders since it - -
determines their operating life. Useful life underi -
moderate work conditions may be one—thxrd o

that under rest conditions.
Peak airflow rate is important i in the use of
constant-flow air-line equipment. The air-supply

rate should always be greater than the peak -

inspiratory flow rate to maintain the respiratory
enclosure under positive pressure.

High breathing resistance of. anr-punfymg
respirators under conditions of heavy work can
result in distressed breathing.

6.53 Vision. All facepieces will restnct, ‘tor -
some degree, the wearer’s vision. This may in--
crease accident potential. Other problems in- ~
clude wearing of prescription glasses and fogging - -

of the respirator lens (see 9.1, 9. 2, and 83y

6.5.4 Communications. Effectivé ‘spéech comw‘*i“ '
munication may be required in jobs for which o

the respirator is being selected. Sectlon 9 5 pro-

vides information in this subject. - o
6.55 Temperatiure Extremes. TEe abxlxty to

cope with stress caused by temperaturo ex-

tremes is especmlly important - in emergency :

situations t immediately available res-
pirators can be

details on

tremes. . - ‘:vr-grw" - 91 I I »-ﬂ :
6.5.6 Eye Pratectiou. Where required, full- -
facepiece respirator eyepieces and eye- protectiont--

pertinent requirements of Americanr National P ning- ahnl}vber such tbn

Standard Practice for Occupational and Educa-

worn with half-mask facepieces shall: meet the

tional Eye and Face Protection, Z87.1- 1968‘, .

6.6 Employee Acceptance and Face Fit. These
factors are of prime importance in respirator

depends on respirator design and facial features,

; respxratom should be

* pirator shall be spectﬁed for ea;l?’jo

. cedures by a qualified individual supew:smg«tho _

. respxratpry protective m;'i‘hé individual. :
nssumg them sha!l ﬁ!%

,'I'he date of xssuanoe inoul&:q

_”Saessand 9.4 for further .°

selection. The wearer’s acceptance of a particu
lar respirator depends on the lack of facepiece.
discomfort, interference w:th vision, weight of
the device, breathing resistance, and mdmdualf
physical condmon and psychological - factors. -
The ability to form a good facepiece-to-face seal

and 1s usually the most unportant factor An

fying respirator, particularly of the half-mas
type. See 7.5 for a dxscusswn of face'ﬁt testsi

necessary for their’ proper “selée :
aﬁ&“’i& e’ e

care: Possible emergency"y

ﬁa‘“o"

pirator type is usually specified ifi

deq& }; . ‘ns&ructe&m

& -L.,&’?f

in emel’sencles PersOnnez I ol
d the ava! siabrsef ’

unaffected by*any Likel§ incidett afid-have:
proper rescue equipment to bes able to’ assm”t the:
other(s)- in case: of emergenéys See-6.3:1 and -
6.3.2 for guidance on-selection of- resplmtomfor
use in dangerous ahnospberee.w e

LAMO23004
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(2) Explanation "of why more positive’

trol is not immediately feasible. This shall in
clude recognition that every reasonable effortis:

being made’to ‘reduce’or \ehmmate the need fo
r&eplrators. o

3) A d:scussxon of why th:s is the :proper

type of respu‘ator for the particular purpose: -

(4) A discussion. of the resplrator’s capabll-
ities and limitations. .

(5) Instruction and trammg in actual use
of the respirator (especially a respirator for-
emergency use) and close and frequent super-. : .
vision to assure that it contmues to be properly :

used.

(6) Classroom and ﬁeld trammg to tecog
nize and cope with emergency. sntuatlo,

(7) Other specml trammg as needed or spe- .
~ cial use.
Training shall prov:de the men ar oppo
" tunity to handle the resplrator, have. it fitted "
properly, test its facepnece-to—face seaf, weat i

. . AMERICAN NATIONAL STANDARD PRACTICE

*The face fit is considered satnsfac %’!ﬁg L
pseltxve pressure can be built u

requxred to test theu' facepx ,
the respirator under realistic t
concentratlon of 100 parts. \
acetate vapor (obtamedb porizing1?:
";.llters oflsoamylace“tav for each:1,00

75 Facepnece Fit ' Tests. and Procedurgs.~ ' l i

Every resplrator wearer - shalt. recewe fitting | ir

tice in how the respirator should be wom how

to adjust it, and how’ to determme if nt ﬁts

conditions preveh_@:&ggo& facegeal Such cons -

ditions may bé a- g%wtli of beard, sideburns, a

skull cap that projects under the facepiece, or -
temple pieces on glasses. Also, the ahsence of«.
one or both dentures can seriously affect-the -
fit of a facepiece. The worker’s diligence in ob- ..
serving these factors. shall be evaluated by
- periodic checks. -

To assure proper protectlon the facepxece fit
shall be checked by the wearer each time he
puts on the respirator. This may be done by

. wear the mpxrator or will
. fortably loose and will not have ]
- Particulate-filter  respiratorn:can fraque
be adapted for use with chemical wtn@s
may also be teated-for face fit in ,

To check the fit ofa respnra :

- smoke tube (glass tixbe’«lZ‘. 'cenﬁm ?

ide-impregnated .. pumxce)_ produeel“ -
" irritating smoke when air is blown through-it:
. The smoke is directed at the facepiéce seal: and -
" leakage is indicated by irritation of the throat -
and lungs. (When testmg half-mask *ceplecee, I

.....
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FOR RESPIRATORY PROTECTION

do not direct the smoke into the eyes and in-
struct the wearer to keep his eyes closed during .
the test.) Freshly produced smoke particles
from this tube range from less than 0.1 to 3 mi-
crons in diamete#iThe glass tube is scored at
each end for easy breaking. A squeeze bulb with
a short rubber tube aspirates air through the
tube; visible smoke is immediately formed by
contact with moisture in the air. The irritant is
hydrochloric acid absorbed on the particulate. A
similar smoke is produced with a sulfur trioxide
or titanium tetrachloride tube.

Several methods of determining facepiece fit
are described in detail in the Respiratory Pro-
tective Devices Manual, published by the Amer-
ican Industrial Hygiene Association and the
American Conference of Governmental Indus-
trial Hygienists in 1963. S

8. Maintenance andi ~. -

Care of Respirators

8.1 General. A program for maintenance and
care of respirators shall be adjusted to the type
of plant, working conditions, and hazards in-
volved, and shall include the followmg basxc
services:

(1) inspection for defects (mcludmg a leak
check) -

(2) cleaning and dxsmfectmg

(3) repair

(4) storage--

Equipment shall be properly mamtamed to~
retain its original effectiveness. -

8.2 Inspection. All respirators shall be. irlspected
routinely before and after each use. A respirator
that is not routinely used but is kept ready for

emergency use shall be inspected after each use .
and at least monthly to assure that it is m satis- -

factory workm ebndition,

facturer’s instructions. It shall be determined

that the regulator and warmng devu:e& functxon

properly.

Respirator mspectxon shall mclude a check of
the tightness of connections and the condition
of the facepiece, headbands, valves, connecting
tube, and canisters. Rubber or elastomer parts
shall be inspected for pliability and signs of de-
terioration. Stretching and manipulating rubber

- keep them pliable and flexible and prevent them - T

- 83 Cleaning and Disinfection. Routiﬁeiy used

‘to- workers.: Respirators-maintained* for' émer-

'ters'. .

'mended by manufacth

" parts' repface, thh M’pms;t defecti

athing - apparatus shall be o
Air and oxygen cylinders -

shall be fully chnrged according to the manu- - ‘nnsedurclearr warm water,

1) a hypochlorite solition (50 parts per mil- < -~ - 3

7882

or elastomer parts with a massaging action will -

from taking a set during storage. ¥
A record shall be kept of inspection dates and )

findings for respirators maintained for emer- . " .
gency use. "

respirators shall be collected, cleaned, and dis-
infected as frequently a8 necessary to insure
that proper protection is provided for the
wearer. Each worker should be briefed on the .
cleaning procedure and be assured that he will
always receive a clean and ‘didinfected respira- =~ -
tor. Such assurances are of greatest sighificance
when respirators are not-individually asslgried R

gency use shall be cleafied and éisinfected'ﬂfter e
each user .- wiat JEEDaleds Me UCIEGAD .

The following procedure 13" recommend‘éa for ‘

(2) Wash faceplece and breathmg tube .
cleaner-dlsmfectant or detergent soluhonrs(
following paragraphs). Use a hand brush taf&-
cilitate removal of du‘k

(3) Rlnse comple !
(4) ‘Air dry in aclean area

(7) Insert new- ﬁlters, cartndgqs,

Cleaner-dlsmt‘ectalwe iolutxgms are ) avanlable"*

" that effectively clean thie respirator and contain _
" a bactericidal agent, The bactericidal agent is -

generally“ s quabemarg;ammnufum comm\;nd’~ s

YA

The respirator may be lmin‘émﬂ)‘e solﬁfxon,—.a

- Alternatively,; resprratdrs may be wxrsh' X T
hqurd detergent solution,” then™ xmmersed ) HEEREE

lion of chlorine) for 2 minutes; 2) an-aqieous
iodine solution (50 parts per million of iodine) ..

for 2 minutes; or 3) & quaternary ammonium
solution (200 parts per million of' quarternary )
ammonium compounds in water with las than T
500 parts per million total hardness) ‘

C 003345
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"~ agitation’ should not‘ be used. ~Solvents whlch‘

ay be;
" materials ( that is, orgamc phosphabe pectlcldes'

. percent alcohol (ethyl or |sopropyl)

“background at contact. There should..be no.

. AMERICAN NATIONAL STANDA

. - Also, dermatnt’wﬂ
‘ammonium..com

rinsed from the )respmltor. The hypochlonte and”
iodine solutxons are, not stable. they age rubber

damage respu-ator parts Temperatures abov
185 degrees Fahrenhelt and vigorous mechamca,

and. radlonuclnda) If the contamination is . -
light, normal cleaning pracedures should provide ‘wearmg corrective glasses iz a sernomfproblm
satisfactory decontamination; if heavy, a sepa- ~ . A proper ‘seal cannot be establwhe&tftbetan lé
rate decontammatnon step may be reqmred be-' o 1y i
fore cleaning.

For complete decontamination’ agamst phos- .
phate pesticides, the respirator should be
washed with alkaline soap and rinsed with 50,,;“‘ o

Respirators used to protect again: t;adnoac
tive contaminants should be decontaminated to
levels not exceeding 100 disintegrations per min- . .
ute per 100 square centimeters fixed alpha and-
0.2 ‘millirad per hour of beta-gamma: above .-

detectable removable actmty usmg standard‘?‘
swipe techniques. R R '

8.1 Repair. Replacement or repairs. shall be
done only hy experienced. persons wnth parts _
designed for the respirator. No attempt shall .
he made to replace components.or- to make ad- -
justment or repairs beyond the manufacturer’s -
recommendatlorm 3. Reducing or admission valves '
or regulators’ shail-“hg returned to the manufac- <
turer or to a trai drtechmclan for ad]ustment“
or repalr e

8.5 Storage. After inspection, cleaning,. and

necessary repair, respirators shall be stored to - facepnece in ordmary room. tempereturm mthn‘ 3
protect against dust, sunlight, heat, extreme . ' out severe fogging. Antifog: compoundsﬁcan be' =
cold, excessive moisture or damaging chemicals. - used to coat the inside of the lens to prevent L
Respirators placed at stations and work areas fogging at room temperaturw and down to tem- - - ’
for emergency use should be stored in compart- peratures approachmg 32 degrees: Fahrenheit.
ments built for the purpose, be quickly acces- However, below zero degrees Fahrenheit, antl-‘ .
sible at all times, and be clearly marked. Rou- fog compounds will not prevent severe foggmg ) €
2% | LAMO023007
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) FOR RESPIRATORY PROI‘ECTION

T~ N ,,

Full facepxeces are avallable thh ‘Tose cupsff :

that direct moist exhaled air through the ex-

halation valve. k;gg@perly fitted nose cup should -

valve may collect moisture and freezes s open, alo*-’

lowing the wearer {o. breathe contaminated air, -

"provide - satisfas * OF adequate wsxb:hty at
temperatures.dg —30 degrees Fahrenheit.
At very low, '“peratures, the’ exhalation ~

or freeze closed, preventmg normal- exhalation. .

The Bureau of Mmes has pubhshed (two pami- - -

—25° F, R.I. 7077,(1966), and. Low-Tempem-;. :

ture Performance of = Compressed-Oxygen ...
Closed-Circuit Breathing’ Apparatus, R.I. 7192 .
(1968). Dry respirable air shall be used thh
self-contained breathing apparatus or air-line .
respirators at low temperatures.. The dewpomtw
of the breathing gas shall be appropnate to the*
ambient temperature, -
High-pressure connections on self-contamed
breathing apparatus may leak because of metal
contraction at low temperatures. The connec-
tions should not be overtighteried sinice they
may break when the temperature retums to
normal. / -

94 Resplrator Use in i{igh Temperetures. A

stress resultuig from use of resplrators should;
therefore, be minimized. This can be done by se-

lecting and using respirators having: mmunumgc

quate supply of cool breathmg air-are ‘Tecom~ ,

mended. Further information: on use of respira=

lished by the National Fire Protectaon Assoc1a~ .

tion in 1966. ‘

9.5 Communieq.ﬁon& Although conventnonal
respirators- ¢ the. human. voice to some...
extent, the respirator exhalation valve usually
prov:des a pathway for some speech transmis-

sion over short distances in relatively quiet

hj

-

B sound in the frequency range most_importar
to speech intelligibility. The, diaphragm acts

. be-carefully handied and protecbed by a co
.. to prevent puncture. -

-ting speect from-the respirator are availabl

1‘ amplxﬁer. power pack and

a- barrier to the ambient atmosphere. It should

Various methods . of elecfromcally transmx

_These utilize a mxcrophone connected | to a tel
" phone or radio transmlttea Usuall the ‘micr
“phone is- mounted in | the, facepiec ile
ioudspeaker or trans

the loudspeaker ﬁxaphragni,wxgsagtj :

. between the respirator weager a the ambBat:

" o

“" atmosphere, it shall be frequently i i)spec' e

= op precautxons.‘ &=

areas. Talking can induce facepiece or compo-:""
nent leakage and therefore should”be limited ~ ~
while wearing a respirator, especxally those w1thj~ i

half-mask facepieces.
Mechanical speech transmission devices called

speaking diaphragms are available as an inte-

gral part of some respirators. These consist of a-

resonant cavity and diaphragm which amplify

27

-sults.in: a center.of gravify.and m
tia | such that ‘the maskm&y,- dislod
“the- fa

program’ s functxonmg,m neeessar;t if manage-_

* leakage and’ should Be
~ from- punctureiq _'rupt
electronic. or electrical spee
vice into a mplrator shall

s

turer ‘should’ Ké""

ment is to maintain-effective: respn‘atorx"pro:-
tection. Program unprovermnfeand.ehmmat:on«-»~ S
- of deficiencies cannot be effécted unless the pro- -
gram is monitored and evaluated on & continu-
ing basis. The following techniques are: used i in
- evaluating the eﬁectxveness of respirator- pro-
g!‘ams T s iy ""‘ " o oL

C ’?@03’347
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10.2 Wearer Acceptince. The effectiveness of ll 1.2 American Natxonal Standaxd Metbogl

. of radmactlve

788.2 o — \ AMERICAN NATIONAL STANDARD PEI?CTICES

a respirator progrant can be largely determined  of Marking Portable Compressed Gas Conta ;
by the degree of watker acceptance. Numerous - ers To Identify the Matenal Contamed, Z48.1. 1-
factors affect the wodk@r’a acceptance of respira- 1954 - ‘
tors. These include édmfort, ability to breathe 1113 American National Standaxd' P,rathe V
without objectionable effort, adequate visibility for Occupational and Educatxonal Eye and Face -
under all conditions, provisions for wearing pre- - Protect.lon, 787.1- 1968 .

scription glasses if necessary, ability to commu- i
nicate, ability to perform all tasks without un< " “1L14 American Natxonal Standprdr Safety

due interference, and confidence in the facepiece = Guide for Respiratory Protechon agamst Radon
fit. Failure to consider these factors is likely to . Daughters Z88 1- 1959
reduf:'e cooperation of the wearers in promoting - “ 2 C ompr esse d (‘ a8 Associatnon
a satisfactory program. How well these problems -

have been overcome can be determined by ob- - -
serving wearers during normal acthhw and by ?
soliciting their comments S

10.3 Examination of Respirators in Use Res«j»;;,
piratory protection is no hetter than the respira-
tor in use, even though it is worn conscien--. t
tiously. Frequent random inspections shall be - 1181 Code of Federal Regull o,

conducted by a qualified individual to assure . Parts 71-90, Rules and Regulat oniifox: the
that respirators are properly selected, used, .- Transportatxon of Explosnves an~ )]
cleaned, and maintained. - L gerous Artlcla

10.4 Evaluation of Protection Aﬂ’orded When
respirators are worn in toxic atmospheres, the
individual should be provided appropriate peri-" - Standard:
odic laboratory tests. These may include urine, - - .
blood, or fecal analyses and other techniques to- ™ - 1141 Sdmd“ ,13 PR
dete the intake and excretion of toxic subs‘-"" ing Appa ratis, Co&e ;
etermine the i excretion o  Part II, Subchapter B, Chaptet: "I‘it!a 30
stances. The ﬁndmgs of these tests, when corre- R
lated with other exposure data (especmlly aire . 114'2 Schedula,ldE Gﬂ.“- 4
sampling data, as described in 6.3.4) for wearers ¥
of such equipment, can serve as an indication of:
the effectiveness of the program. Pm:hvgw i
dence of exposure shall be followed up to deter«‘
mine any relationship to inadequate resplfatory*
protection and need- fox: addxtxonal engmeermg‘: Chapter 1 oi Title 30, -
controls. £ e 1144 Schedule 21B; Nﬁu'-'fyﬁﬂmt;;
Nasal or faceplece interior smears, or bof.hr, - and: Mist Respiratots; m&m
usually will deteck.gny. significant penetration.. tions, Part 14, Subchaptel; 53
i into the> facep LN 'p,ﬂ,, 30 B

1145 Schedulezsm- [ohem
- pu-ators (Chemncal-Ca:mdgé
- cluding- Pain€-Spray Respira
" eral Regulahom. Patt 148 S

When any of the follb"wi'hg» American National™
Standards is superseded by a revision ’a\pproved oo

iamed Bréathing: Appemtuaf m28% Fi.
by the Standards Institute, the revision shalk 7077, 1966:~~ - -
apply- S 11 4.7Low-Temperature Per,formance of Cbm.

11.1.1 American Natnonal Standard Identuﬁ- ~ pressed-Oxygen- Closed-ClrcmtBreqthmg; Ap~—-
cation of Gas Mask Canisters, K13.1-1967 - paratus R I 7192, 1968“?:*“" -

28
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{This Appendix is not a part of American National Standard Practices for Respiratory Protectlon, 288.2-1969, but‘
- is included for mformahon purpoaa only.) } o

Al Approved or Listed Respu'ators

The Department of the Interior, Bureau of
Mines, and the Department of Agriculture pub-
lish frequently revised lists of respirators. Sam-
ples of these have been tested and found to pro-
vide satisfactory respiratory protection agamst
specific hazards or contaminants.

Al.l Respirators Approved by the Depart-
ment of the Interior, Bureau of Mines. A list
of respirators approved by the Department of
the Interior, Bureau of Mines, may be obtained
from the Superintendent of Documents, U.S.
Government Printing Office, Washmgton D.C.
20402.

Al.2 Respirators on Lists Publlshed by the
Department of Agriculture. A list of respira-

tors for respiratory protection against certain
pesticides may be obtained from the Depart-
ment of Agriculture, Pesticide Chemicals Re-
search Branch, Beltsville, Maryland 20705.

A2, Requlrements for and Tests
of Respirators..

Requirements and testing procedures for res-

:»\_. e

pirators have been established and published

by the Department of the Interior, Bureau of

.Appendix

Resplrator Approval and Acceptance Listings

" respirator was approved has been revised one - A

.. approved respirator, he should consult  the - '
" schedule which was in effect when the approvaL
- was granted. Certain respirators are’ upgradei

* Department of the Interidr; Buna oi'

e

The Department of\‘the‘}lluée}ior;‘ Burémi df.éji? SO
Mines, approval on a respirator continues inef-~ = .. . ..
fect even though the schedule under which the. .

or more times..If the user WIShes to ch eck the
minimum performance he may expect from an:-

by the manufacturer to meet the requirements
of more recent schedules. In general, each scheéd-
ule revision makes the requirements more sé-
vere.; A complete list. of-schedules-and: their
effective dates, and a list of schedulés under -
which each respirator has been approved, will -
be found in the Bureau s lxst of approved.
pirators. e

Responsibility for testmg and app!
pestxcxde respirators has been transferred to t

el e

A22 Department of Agticulture-« Req_

B mentsandTests.TbeDeparhnentoiA' icul

: , ‘dhng of pestlcndes The reqmrementsand tests

Mines, and the Department of Agrlculture. T

A2.1 Department of the Interior, Bureau of 1‘ )
Mines, Requirements and Tests. Requirements -
for approval of mosLtypes of reepnratom used:

have been establi
published as the:

Bureau of Mines;: schedulea: A _current list of -

these schedules appears in Section 11, Refer-

ences. These schedules are frequently. revised ~

and each subsequent revision is assigned a suc-

.- for four hours. Insect. bxoassay methods were

ceeding terminal letter (for example, schedule

19B is a revision of schedule 19A).-

Copies of the most recent schedules may be

obtained from the Publications Distribution
Section, Department of the Interior, Bureau of
Mines, 4800 Forbes Avenue, Pittsburgh, Penn-
sylvania 15213.

30

are described in a publication. of tests and re<

"quirements for respirators- designed to provxde

pn'atory protectxon agamst pestxcxdes. The

used to determine the eﬂicnency of camstera and”
cartridges. - e

The Department of Agnculture dxd not eval- -
uate facepiece fit of chemical-cartridge respira-
tors or gas masks. It did not test respirators
for protection against rodenhcldes, herbxcldes,-
and funglcxdes. :
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