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v
in conjunction with an Interrsl backe
pressure chece valve o an internsl
excess-tlow valve.

111) The applicator tans may be filled
by venting to open air provided the
bleeder valve orifice doe: not exceed
seven-sixteenths loch (n diameter,

(v} Regulstion equipment may be
connected dircctly to the tank coupling
or flange. In which case a tiexible con-
nection shall be used between such regu-
Iating equipment and the remainder of
the liquid withdrawal system. Regulate
ing equipment not 30 installed shall be
fexibly connected o the container shute
off valve,

(v) No excess flow yalva {5 required in
the liquid withdrawal line provided the
controlling orifice between the contents
of the container and the outlet of the
shatoff veive does not exceed seven-
sixtamths inch in diameter.

136 PR 10446, May 31, 1972, as amended as
28 PR 3599, Tud. &, 1973} .

$1910.112 [Reserved)
§1910.113 [Reserved)
§ 1910.114 Effective dates.

{a) The provisions of this Subpart B
whall become effective on August 27,
1971, except sz provided in the remaine
ing parugraphs of this section.

() The following provisions shall be.
come sfective on February 18, 1972:

: }:ld.lot(b).
61010103 (8)(2), (B) (l) ). (M) Q)W)
(5) (30)5(10 .and (b) (.

§ 1910.3
llllc.lﬂ (B) (3}, (D) (), (B)(3), and (B)

(4

11910108 (D) (). (1(1), (€}(B)._ (o) (B).
(6) (4), (c) (B), (c)(8). (4)(2)," (d)}(3)
(U), (2) () (1), (d) (4} (1), (d)(e}(iv),
(@) (B (v), (D) (B)(vi)(@}, (@)(3)(1M),
(03 (B)(v), (8)(4), (9)(T). (N2 (Y,
(1) (3) (1), (D) (@) (W), (L)} (6) (iv), (L)(4)

i), (1) (8). (l). (b).llﬂ 1).

§ 1810107 (B) (1), (D) (2), (B)(3)., (D)(6),

) (8) (1), (0) () (1), (W) (B) (37}, (D) (),

(D (1), () (D). (B). (D), (” (2. (3},
(l)(l) @) (8). (1) (). and (m)(1).
1. (b). (e}, (8)(1), (8)12), (£}(I).

l’ m. (£)(5).
§ 1810.108 () (8} and (b).
§ 1810.210.
§2810.111. -

(0) Notwithstanding anything

(a). (b), or (d) of this sece

any provision {n any other section

of this subpart waich containg in 1useif &

uculc effective date or tims limitation
ahall become eﬂ’ecun on such dats or

shall apply in sccordance with :uch

Umitation.

@) Notwithstanding anything
parsgraph (W), oﬂb) athhucucn.lx
sny standard n

.azd incorporated by reference in iso-
204.2(a) (1), {3 or becomes

any time to any employment and pm
of employment. by virtue of the Walkh-
Haaley Public Coutracts Act, or the Serve
joe Contract Act of 1965, or the Natlonal
Foundation on Arts and Humanities Act
of 13435, any corrusponding swtablished
Pederal standard 1n this Subpart H
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which i3 derived from 41 CFR Part 50~
204 shail also Decome edective, and shall
be applicable to such employment and
place of employment, cn the sams date.

§ 1910.11%  Seurres of standands.

See.
1910100 e Peceaas

1910103 cicracaes
1910103 ucnccnamnas

. . - 81
1910.104...... cmmman

1910103-104......
vartidls Liguids

Coda,

XFPA No.  33-1309,
Standard for Bpay
Pinusing Ustng Fiame
able and Combusti-
Wle Materials

NFPA No, “-l!“.
andard  for
‘Tanks oaa:a.m
Piammadls or Come
muuqm s.

NPPA Na. 4931870,

Code for Afauufse-

1010.107cnncnnnann.

1910308 ccveavaem

1010300 cecccnnconr

parsonal
oix  tQuipment shall ba of safe dcdu lnd‘y

s necessary by resson of hazards ar"

processes or environment, chemical hiz.' -

ards, radiological hazards, or mechanioay *- ¥ >

irritants encountered in & manner capg. -

ble of causing {njury or lmpsirment in” .
uu funcuon of any part of the body :

lcal ugh st lbsorpuo nhalaticn or phys-

(o) Emplayet-otmd equipment, 3
Where employees provide thelr own pro- ]
tective squipment, thie emaployer shall be +3 ¢
responsible to assure it adegquacy, L'.- .
cluding proper maintenance, and sant
tion of such equipment.

(e) Design. Al

convteuction for the work o be
formed.

§ 1910.133 Eye and {ace protection.

(a) General. (1) Protective eye and -
facs squipment shall be roquired where ' -
thers {s 2 reasonable probabulity of in.
Jury that can be prevented by such equip-
ment, In such cases, employers saall
make convenieutly available a type of
protactor suitable for the work o be ;
performed. and employees shall use such i
protectora. No unprotected person shall .
knowingly be subjected to & hazardous
environmental copdition. Suitable eye
protectors thall be provided whers ma. ]
chines or operations present the hazard 1
of fiying objects, um. lquids, injurious

Explesives tad Sl radiation, or 8 combination of thess haz- ’
ing Ageats. ards.
1910110 cacemenne n:'t &H' Mandard  (2) Protectors aball meet the follow-
= o Handiing of (nc‘mimmun equirements i
- oy w.fg againgt th p:t.uculu o ards
S 1.1-1908, on N
et e o e oo, o for hieh they are designed.
Allm- Axmonis, (1) They shall be reasonably comfort.
§1910.116 Sundirdsorpaizations. 308 when worn under the decgnaed
,, 1Pire P A ol (NFPA), (i) They shall At saugly and shall not

Satterymarch Street, Baeton. MA €110
mr't'w e, (B0 Sooue 0

rwsed Gaa Associstion, Iac-, 300 M0t
Amu.m‘lclt.lﬂ'l:m
Amarican

Seciaty of Mecasnieal Englusers
Inc, United Dngineening Conter, 345 Bast
47th Street, New York. NY 10017,
Frelige— Petroloum l.nn.m 1001 K Strees
Nma:-ul Soard of ‘l‘;t'm and Preseare Yes-
&Im on B”l.

Amerionn Natioma! Mm 1430
Broadway, Mew Tork, WT 10018,
Americaa ety for sod Aaterisds

Seci Testing
(ASTAI), 1916 Rase §tteei, PAladeiphia,
A 19108,
Underwriters’ Laborstories, Ine. tU'L).
EAst ORie Street, Chissgo, IL
Fertilizer fastituce, 1008 1StA tma w,
Washingtes, DC 20008,
(Sec. &, 84 Stat. 1508 (avs.c.sm Iﬂ
PR 23102, O¢s. 14, 1372, as smanded gt 38
3509, Yob. &, 1973)
Subpest —Persene! Pretective
Equipmen?
§1910.132 Coneral requiremants.

(8) dpplication. Protactive equirment,
including personal pretactive equipment
for eyes, face, hesd, and extremitzes, peo-
respiratory devices, and
barriers, ahall be
provided, wsed, and matntsined (s & seni-
tary sud reilable condition wherever 1t

unduly interfers with the movements of

the wearer,
(iv) ‘They shall de durabls.
(v} 'nsey M ¥e cspabls of being

(vl) nqmuwm
(vil) Protectors should be kept clsan
ard in good repalr.

PR e e L

£

lenses. R

[{3) distinctly .
marked 5 facilitate Wientification only
of the acturer,

(3) Whes limitations or .
are indleated by the manulsacturer, they )
shall be transmitted to tha user ’
taken to see that such Umitations ]
precautions are strictly observed.

i
¥
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wqucstional Eys and Face Protection,
=41.1-1968.
51910.130 Respiratary proteciion,

(a) Perm’i3idle practice. (1) In the
.ontrol Of those occupationsl dlsesses
by braathing air contaminated

«ith hareful dusts, fogs, fumes, mists,
~3e8, Sokes, Sprays, or vapars. the pri-
qury odjective shall be to prevent at-
pospharic contamination. This shall be
weomplished as far as feasible by ac-
cepted engineering control messures (for
.tample, enclosurs or confinement of the
speration, general and local ventilation,
and substitution of less toxic materials),
when effective engineering controls are
not feasible, or while they are being in-
<ututed, appropriste respirators shail be
used pursuant to the following require-

mants.

13} Respirators shall be provided by
e smployer when such equipment is
necessary to protect the health of the
employes. The emplorer shall provide
the respiratosrs which are applicadle and
satable for the purpose intended. The
employer shall be responsible for the
establishment and maintenance of a res-
piratory protective program which shall
welude the requirements cutlined in
parsgraph (b) of this section.

(3) The employes shall use the pro.
vided respiratory protection in sccorde
ance with instructions and training
received.

(b)Y Requirements for ¢ minimal ac-
eeptable program. (1) Written standard
operating procedures governing the se-
lction and use of respirators shall
established, ’

(3) Respirators shall be selected om
the basis of hazards o which the worksr
1 exposad.

(3) Ths user shall be instructed and
trained {n the proper use of respirators
and their imitations.

(4) Where practicable, the respitators
should be assigned to individual wockers
for their exclusive use.

{5} Raespirstors shall be regularly
eleaned and disinfected. Thase 1ssued for
the exciusive use of onhe worket should be
cleanad aftsr each day’'s use, OF more
eften If necessary, Those used by more
than one worker shail be thoroughly
cleaned snd disinfected after each use.

($) Respiratoes shall be stoved in &
convenient, clean, and sanitary location.

¢7) Respirstors used routinely shall
be inspected during cleaning. Worn o
deteriorated parts shall be replaced. Reg-
pirators for emerzency use such as seif-
contaiped devices ahall be thoroughly
fnspected at least oncs a month and aftet
each use,

(8) Appropriate surveillance of work
area conditions and degree of employes
exposure or stress shall be maintaloed

(9) Thers shall be regulsr inspection
tnd evaluation to determine the con-
tinued sffectiveness of the program.

(10} Persons should not be amigned
0 tasks requiring use of respirators un-
Jess it has been determined that they are
bnysically able to perform the work and
usg the equipmeent. The Jocal physiclan
3hall determine what health and physical
conditions are pertinent. The respirator

N
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usar's medical status should be reviewed
periodically (for instance. snnuslly),
(11) Approved or accapted respirators
shall be used when they sre availshble,
The respirator furnished shall provide
adequate respiratory protection aganst
the particular hazard for which it (s
designed in accordance with standards
established by competant authoritiss. The
US, Department of Interio?, Bureay of
Mines, and tie U.3, Department of Agri-
culture are recognized as such authori-
ties. Although respirators listed by the
US. Department of Agriculture continue
to be scceptable for protection against
specified pesticides, the US. Department
of tha interior, Buresy of Mlies, is the

agency now responsible for testing and -

approving pesticide respirators,

{c) Selectiorn of respirators. Proper
selection of respirators shall be made ace
carding to the guldance of American
National Standard Practices for Respira-
tory Protection Z238.2-18969.

(d) Afr quality. (1) Compressed air,
compresscd oxygen, liquid air, and LUquid
oxygen used for respirstion shall be of
high purity. Oxygen thall meet the se-
quirements of the United States Pharma-
coposia for medical or breathing oxygen.
Breathing air shall meet at least the re-
quirements of the specification for Grade
D breathing air as described in Com-
pressed Cas  Association Commodity
8pecification G-T.1-1868, Compransed
oxygen shall not be used in supplied-air
respirators or in open circuit self-
contained breathing apparatus that have
previously used compressed air. Oxygen
Aust never be used with alr line
Tespirators.

(2) Breathing air may be sypplied to

tmosphers -
compressor {allure, and alarms

|
s
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Natlonal Standard Method of Marking
Portable Compressed Gas Contatners ta
Identify the Material Contained. 248.1-
1954; Fedaral Specidcation BB~A-1034a.
Juns 21, 1968, Alr, Compressed for
Breathing Putposes; or Interim Federal
Specification GO-B-00675h, Aptdl 37,
1865, Breathing Apparatus, Gelf-Con-

(9) Use of respirators. (1) Standard
procedures shall be developed for respi-
rator use. Thess should includs all infor-
mation snd guidance nscasaary for their
proper selection, use, and care, Possible
emergency and routine uses of respirs-
;ou should be anticipated and plsnned

or.

(2) The correct respirator shall be
specified for each job. Ths respirator

vising

The individual fssung them shall be
adequsately inatructed to insure that the
correct respirator s tasued. Zach respirs~
tor permanently assigned to an indje
vidual should be durably marked to in-
dicate to whom it was assigned. This
tmark shall not affect the respirstor per«
formance in any way. The date of issu-
ance should be recorded.

(3) Written procsdures shsll be pre-
pared covering safe use of respirators in
dangerous aimospheres that might be
encountered In normal operatioas or In
emergenciss. Personnet shall be familiar
with these procedures and ths available
respiraton,

(1) In aress where the wesrer, with
{failure of the respirator, could be over-
come by s toxis or oxygen-deficient
atmosphere, at least ons additicnal man
ahall be present. Communications (visual,
volce, of signal ling) shall be maintained
between both or ail {ndividuals pressnt.
Planning shall be such that ons {ndivide

must be present with suital
mant,

equip

(ii1) Perscns using air line respirstors
in atmospherss immaediately
1o life or health ahall be equipped with
safety bharnesses and safety lines for lift-
{ng or remaoving persons from hasardous
stmospheres or other and equivalent
provisious for the rescus of persons fram
hazardous atmospherss shall be used. A

used,” standby msaa or men with suitable self-

contained bresthing apparatus shall de
8t the nearsst fresh atr base for emer-
SEIKY TISCUS.

(4) Respiratocy protection (s no bet-
ter than the respirator in wee, tven
though it is worn consclentiously. FPre-
quent random inspecticns shall be con.
ducted by & qualifisd {ndividnal to ss-
sure that respirators are properiy se-
lected, used, cleaned, snd maintained.

(8) For safe use of any respiratoer, it
15 essential that the user be properiy 1n-
structad (n (G selection, use, and main-
tenance. Both supetyisors and workers

4
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ahall be s0 instructed by competent per-
sons. Training shall provide the men an
opportunity to handle the respirator,
have it Atted.properly, test its {ace-plece-
to-face seal, wear it in normal air for
a long famillarity period. and, flnally,
to wear it in a test atmosphere.

(1) Every raspirator wearer sball re-
ceive fitting instructions including dem-
onsirations and practics in how the res-
pirator should be worn, how to adjust it,
and how to determine If it Nits properly.
Raspirators shall not be worn when con-
ditions prevent a good face seal. Such
conditions may be 3 growth of beard,
stdaburnas, e skull cap that projects under
tha facepioce, or temple pieces on glasses.
Also, the absenco of one or both dentures
oan serfously affect the fit of a facepiece.
Tha worker's diligence in observing thess
factors shall be evaluated by periodic
chack, To sssure proper protection, the
faceplecs Nt shall be checked by the
wearer each time he puts on the respira~
tor. This may be done by following the
mnu ufecturer's facepiece Stiing instruc-

ons.

(1) Providing respiratory protection
for indlviduals wearing corrective glasses
1s » serious problem. A proper seal cannot
be established If the temple bars of eye
glasses extend through the sealing edge
of the full facepiece. As & tem|
measure, giasses with short temple bars
or without temple bars may be taped to
the wearer's head. Wearing of contact
lensas (0 contaminated atmosphares with
a respirator shall not beallowed Sys-
taxss have been developed for mountng
corrective lenses inside full facepieces.
Whan s workman must wear correclive
lenses 88 part of the facepiece, the face
plece and lenses shall be fitted by quali-
fisd individuals o provide good visiom,
oomfort, and a gas-tight seal.

(il1) I corrective spectacies or goggles
are required, they shall be worn 50 as
not to affect the Nt of the facepiece.
Proper selection of equipnient will mint-
mizs or avold this problem.

(f) Maintengnce and cere of respirs-
tors. (1) A program for maintenance and
care of respirators silall be adjusted to
the type of plant, working conditions,
and hagards involved, and shall include
the fallowing basic services:

_ (1) Inspection for defscta (including
& leak gheck),
() Cleaning and disinfecting,

(i) Rapair, .

av) Storsge
Equipment shall be properiy maintained
10 retain its original edectiveness,

(2) ) All respirators shall be in-
spected routinely befors and after each
use. A respirator that is not routinely
used but s kept ready for emergency
use shall be inspected alter each use
and at least monthly to sssure that it {s
in satisfactory working condition.

RULES AND REGULATIONS

(11} Self-contained bresthing appara-
tus shall be inspected monthly. Alr and
oxygen cylinders shall be fully charged
according to the manufacturer's instruc-
tions. It be determined that the
regulator and warning devices functian

infected after each use.
(4) Replscament or repairs zhall be.
done only by persons with

instructions usually mounted Inside ;.
carrying case lid.

1g) ldentiftcation of gas mask con .
ters. (1) The primary means of identy; . :
ing & gas mask canister shall be by m:. :
of property worded labels. The seconda~ -
means of ldentilying

(3) All who issus Cr use gas masks (q':.
ing within the scope of this section :'Iu":; :
sce that all gas mask canisters purcha »q -
or used by them are properly labeled an¢ -
colored 1 accordance with these requrs.
ments before they are placed in serv, -
and that the labels and eclors are proy.

rved
(3) On each canister shall ppear 1
vold letters the following: T

(Mame for utaouphieis contaminant)

TYPe X Caa Mask Canister

) In sddition, msentially the fa.
lowing wording shall appear bensath tx
uroashu phrase oo tha canister
label: “For respiratory protaction in ar.
mosphates containing oot more tha:
~eeeae PoTCEOL DY VOIUMS Of . o e e veenen.

E

s

o
AU e

»
e b

:ﬁ,‘%‘:&:’m contaminant)
markings specified T
be placed ol

Y B Hent ot W e ey o
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Tams 1-1

stmorphera ¢ 23 tO be g

Colary sssigned®

~ eests
Eraeeanie 81 g
calorins g8

cegastis vBp
ARIMOTID s,
sstd gu9e8 ANd AMMONIS EWBecaannunnn. wwosns

e mononid
Acid genee A0d OCTATIE VADON.ceccavsccntne
Eydrosyenic scld gas and chloropicrin vapor.

Al Gwes, OTEANIE YRDOCK, and ammonia
N

Radiosctive matertals, sxcepting tritium and
noble gasen.

Particulstes (duits, furnes, mists, foge, o¢
smokes) ln combdination with any of e

sbove Fases OF TAROE.
ARl of the above atmospheris contaminants. .

White.

White with ¥-inch green stripe complataly
around the cenister Rear the Dottomt.

White with 3 -inch yellew stripe sompletaly
armund ths canister Dear the bottoms.

Black. '

Cresn.

Greem with 3} -loak whits stripe completely
around the cenister oenr the botiom.

Mue

Yelow,

Tollow with Y-inch blue stripe eompletely
around the canister nsar the DOtIMMA.

Purple (Mageata),

Canister coloe for sontamisant, ss destgnated
sbove, With Y-inch mymmy
around the canister Daar 18 WP,

Red with W-idch gy stripe somplodely
ATOUnd Lhe aRLster DASE A 0P,

*Qray AhAll ROt Do Asetgnied o4 the RAIA eclor for & calister designed %0 remOve acids e

apacs.

Rovs: Orange ahall be used o8 & eomplets Dody, or stripe colow 46 MDISESRS Qeses BOC
moluded s this table. The user will nesd o relfer 80 t2e Canister label o dsterming the

degree of protestion the canister will afard.
§1910.138 Occupational head protec-

Helmets for the protaction of heads of
occupational workers from Lpact and
penetration from f{alling and fying obe
jecta and from limited electric shock and
burn shall meet the requireznents and
specifications established in American
Nstional Standard Safety Requirements
x:r“ Industrisl Head Protection, Z$9.1-
1968,

§1910.136 Occupationsl fest protec-
don.

Safsty-toe footwear for employess -

ahall maest the requirements and specl
fications in American National Stand.
ard for Men's Safety-Toe Footwear,
ZAL 21947,
$1910.137 Elcctrical protective devices.

Rubber protective equipment for ales-
trical workers shall conform to the re«
quiremients established in the American
National Standards Institute Stasndards
a2 specified i3 the following list:

ltem Stendard
Rubber Lnsulsting Jo.¢-1947.
© Rubber matting x?':'u J6.7-198
aronnd slsctria

2 (m1943), *

appamtua.

Rubber insulating Jee-1N
blaakets.

Badder insulating hoods. J6.3-1948

Rubber insulating lse J8.1-1030
Rubbder tnsulating
aloeres.

$1910.138 EfTective dates.

(a) The provisions of this Subpart I
shall become efTective on August 27, 1871,
except that:

(1) Any provision in any other section
of this subpart which containg in {teelf &
®ecific efeclive date or time limitation

shall becomse effective on such date or
shall spply in sccordance with such

limitation; and

(3} It any standard In ¢ CFR Part
$50-204, other than & tationsl consensus
standard incocporated by reference i
§ 50-204.2(8)(1), i3 of becomss &p~-

tracts Aot
or ths Bervioe Contract Act of 1948, or the

National Foundstion on Arts and Hu-
manitias Act of 1985, any
[ edhdenlsmuh in this Sub-

shall be applicable to such employment
and place of employment, oa the sune

§1910.139 Seurces of stardands.
See. Seures

1910.132 ceeueun €1 CPR $0-304.T.
1910.133(8) wve. ANSI 237.1-1388, Eye and
Pase Protection.

1910384 cocue ANEI LOR3-1549, Standard
Prastioe for
1910.154
Table I-L.
1010398 ..

1910000 caoa. ANST ZT4L.1-1947, BeaS
1910.137 woecee ANST Z04-1868, Ventlie-

§$1910.140 Siandands erganisatione.
standards of the fallowing or-

Specifie [}
ganization have been referenced In this

part. Coples of the referenced matarials
may be obtuioad from the issuing o=

American Natieaa! Standards Inatitute, 1430
Brosdwey, New York, NT 10018,

287

Subpan 3—Genera! Envirenmental
Cantrels

§1910.141 Sanitatien,

(8) General.—(1) Scope.—~This sec-
tion applles to permanent places of
employment. X

(2) Definitions applicadls to thix sic-

carrisge
lt-y. means s tollet facility not connected
to & sewer.
(1) “Number of employess™ means,
unless otherwise specified, the maximum
gumber of employess present at any oae
tUme ;n & regular shifs.
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WHAT THE LAW SAYS ANO/OR PROPOSES TO SAY

A.

OSHA STANDARD EXPLANATION

1. SUBPART I - PERSONAL PROTECTIVE EQUIPMENT

PARAGRAPH
PARAGRAPH
* PARAGRAPH
PARAGRAPH

PARAGRAPH
PARAGRAPH
PARAGRAPH

PARAGRAPH
PARAGRAPH

1910,132
1910,133
1910, 134
1910.135

1910.136

1910,137

1910,138

1910,139
1910.140

GENERAL REQUIREMENTS
EYE & FACE PROTECTION
RESPIRATORY PROTECTION
OCCUPATIONAL HEAD
PROTECTION
OCCUPATIONAL FOOT
PROTECTION
ELECTRICAL PROTECTIVE
DEVICES )
EFFECTIVE DATES
SOURCES OF STANDARDS
STANDARDS ORGANIZATION
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11. WHAT THE LAW £AYS AND/OR PROPOSES TO SAY
A. OSHA STANDARD EXPLANATION

1. SUBPART |

PARAGRAPH 1910,134 "RESPIRATORY PROTECTION"

(2) PERMISSIBLE PRACTICE
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American Natiocal Standards are subject to periodic review and weers
are cautionad to obtain the latest editions.

CAUTION NOTICE: This Amecicsn Nationsl Standard may be
revised or withdrawn st any time. Tha procedures of the Amwerican
National Standards Instituts require that action be taken to reaffirm,
trevise, or withdraw this standard no later than five yesrs from the
dats of publication. Purchasers of American National Standards may
receive current information on all standards by calling or writing the
Amaerican National Standards Institute.

Published by

American Nationa! Standards Institute, Inc
1430 Broadway, New York, New York 10018

Copyright 1969 by the Armerican National Standards [netitste, Ine

Ne portion of this publicdtion may by queted or mpredused ia eny form without
the written permussion of the American Nationa! Stendards Institute.

Printed ia USA

S10MI1060, 430

DE 007737




Foreword

(This Foreword is not part of American National Standard Practices for Respirstory Protaction, Z58.2-1969.)

This is a revision of the respiratory protection.portion of American National Standard Safety
Code for Head, Eye, and Revpiratory Pratection, Z2.1-1950. The United States Departmant of the

Interior, Bureau of Mines, which acted ax conponsor of 22.1-1959, accepted sponsorship of the proj-... .. . . -0
ect on respiratory protection when it was deemed advisable to separate the portion of that 22.1.

standard. A 788 Standards Committce was organized and met on September 24, 1943, to review
the section of Z2.1-1958 dealing with respiratory protection. The Committee decided to revise and
rewrits that section. The fifth deaft of the proposed standard was submitted to letter ballot and
acceptad by the Z88 Committee on May 2, 1968. It was approved ss an American National Stan-
dard on August 11.

Since questions may arise from time to time concerning interpretation of this standard, an Inter-
pretation and Review Committee has licen established, to provide for the uniform handling of
doubtful Anyane using this standlard and desiring an interpretation may communicate with
the Standards Institute. The Commitice will alsa review new developments in respiratory protection
and doumunc the need for revision or supplementation of this standard.

Suggestions lor improvement gained in the use of this standard will be welcome. They should be

sent to the ican National Standards Institute, 1430 Broadway, New York, N.Y. 10018,
The Z38 dards Committee had the following personnet at the time it approved this standard.
H. Schutz, Chairmon Francis X. Worden, Secretary

Orgonization [lepresented

Amarican srence of Covwdrnmental Industriai Humudn JRRURRR ORI, . % +-X
American Foupdrymen's Soemy .
Amaerican Gas| Amociation ..

International Associstion of Fire Chiefs . . .. ... ...

International Associstion of Governmental Labor Oficials ....... .
National Safety Council ...

Telephone Group .. . .

U, 8 Atooue Energy Commission ..C-IG Walty, Je

Humphery Gilbert (Al1)
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American National Standard
Practices for Respiratory Protection

1. Introduction

This standard sets forth accepted practices
foxt respirator users. It provides information and
guidance on the proper selection, use, and care
of respirators and sets forth recommended re-
quirements suitable for adoplion into reguls-
tions governing thair use.

1.1 Scope. The scope of this standard includes

safe practices and requirements for uning res-
pirators for protection of the respiratory nystam
from inhalation of particulate matter, noxious
gases and vapors, and oxygen deficiency. Ex-
cluded are 1) underwatar protection, 2) high-
altitude aircraft oxygén systems, and 3) pro-
taction against military munitions. Although the
standard does not cover engineercd protective
measures (for example, ventilation), exposure
control shall be accomplished as far as in fea-
sible by accepted enginsering methads before
considering or instituting use of respirators.

12 Purpose. The standard is intended to pro-
vide guidance that will assist respirator users
in safeguarding health and life through proper
selection and use of respirators. Use of respira-
tors impliss that the wearer needs protoection
from an atmosphere that might threaten his
life or health. Therefore, it is imperative that
the lavel of protaction needed be determined and
pravided in both normal and emergency condi.
tions of use, particularly if exposurs to the at-
mosphere could be immedistely dangerous to
life or health. Use of respirators in atmospheres
that are dangerous to life or health is discuased
in 63.

1.3 “Shali” and “Sheaid”. The provisions of
this standard are mandatory in nature where
the word “shall” is used and advisory in nature
whare 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.

2. Definitions
abrasive-blasting respirater. See respirator.

acrodynamic diameter. The diameter of a unit
density sphere having the same settling velocity
as the particle in question of whatsver shape
and density.

air-line respirator. See respirator.
air-purifying respirator. See resepirator.
air-regulating valve. An adjustable valve used
to regulato airflow to the facepisce, heimet, or
hood of an air-line respirator.

sirwupply device. A hand- or motor-operated
blower for the hose mask, of a compressor of
ather source of respirable air for airline and
abrasive-blasting respiratory.

approved. Tested and listad ss satisfactory by
an authority having jurisdiction, such s US.
Department of the Intarior, Bureau of Mines,
or U.S, Department of Agriculture.

breathing tube. A tube through which air or
oxygen flows to the {acepiece, haimet, or hood.
canivter (air-purifying). A container flled with
sorbents and catalysts that remove gasss and
vapors (rom air drawn through the unit. The
canister may also contsin an asrosol (particu.
late) Slitar to remove solid or liquid particles.
canister (oxygea-generating). A container
filled with a chemical which generates cxygen by
chemical reaction..

cartridge. A small container Allad with air-puri-
fying madia.

catalyst, In respirstor use, a substance which
converta & toxic gas (or vapor) indo a less-toxic -
ga {or vapor).

chemical-cariridge respirater. Sea respirator.
contaminant. A harmiul, irritating, or nuisence
material that is foreign to the normal atmo-
sphare.

carrective lexs. A lens ground to the wearer’s
individual cocrective prescription.

detachable coupling. A devics by meamns of
which the respirataor wearsr, without using hand.
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tools, may detach the air-supply line from that
part of the respirator worn on the person or
{rom the air-supply source.

disinfection. The destruction and removal of
pathogenic organiama, aspecislly by means of
chemical substances.

duat. See Tabls 2.

exhalation valve. A device that allows exhaled
air to leave a respirator and prevents outaide air
{rom entering through the valve.

eyspiece. A gastight, transparent window(s) in
a full facepisce through which the wearer may
0.

faceplece. That portion of a respirator that
covers the wearer’s nose and mouth in a half-
mask fecapioce or nose, mouth, and eyes in a full
facepisce. It is designed to make a gas-tight or
dust-tight it with the face and includes the
bsadbands, exhalation valva(s), and connec.
tions for air-purifying device or respirable-gas
source or both.

fiiter respirator. See respirator.

fiiter. A fibrous media (canned or uncanned)
used in respirators to remove solid or liquid
particles from the cmtn-m entering the ros-
pirator enclosure.

fog. Ses Table 2,

full facepiece. Sew facepiece.

fume. Ses Table 2.

gas. An aeriform fuid which is in the gaseous
state at ordinary temperature and pressure.
gas mask. See respirator.

half-mask facepiece. See focepiece.

head harmess. a device for holding the face-
piece sacurely in place on the wearer's head.
helmet. A devics that shields the eyes, {ace,
nack, and other parts of the head.

hood. A device that completely covery the head,
neck, and portions of the shoulders.

hose mask. See respirator.

immediately dangerows (o life or health. In-
cluded sre conditions that pose an immediate
threat to life or health and conditions that pose
an immediste threat of severs exposure to con-
taminants such as radioactive materials which

are likely to have adverse delayed effects on
health.

inhalation vaive. A device that allows respirable
air to enter the facepiece and prevents exhaled

AMERRICAN NATIONAL STANDARD PRACTICES

sir from laaving the facepiece through ths intake
opening.

irrespirable. Unfit for breathing.

mist. See Table 2.

MPC. Maximum concentration.

“These concentrations are set by the National

Committes on Radiation Protaction. They are
recommended magimum average concentrations
of radionuclides to which & worker may be ex-
posed, assuming that he works 8 hours s day, §
days s week, and 50 wesks a year.

particulate matter. A suspension of ine solid or
liquid particles in air, such as dust, fog, fume,
mist, smoke, or sprays. Pagticulate matier sus-
pndldmmneomuudyhunuuumnl.
pusumeconicsis-produciag dwst. Dust, which
when inhaled, deposited, and retained in the
lungs, may produce signa, symptosas and fnd-
ings of pulmonary disease.

resistance. Opposition to the flow of air, &
through a canister, cartridge, particulate fiter,
or orifice.

respirable. Fit to be breathed. '
respirator. A device designed to protact the
wearer from inhalation of harmiul atmaospheres.
See Section 5, Clamification, Description, and
Limitations of Respirators.

sell-contained breathing apparatus. See res-
sorbent. A material which removes tozic gaees
and vapors from air inhaled through a canister
or cartridge.

spray. See Table 2.

supplied-air respirater. See respirator.
supplied-air suit. A one- or two-pisce suit that
is impermaable to mést perticulate and gaseous
contamingnta and is provided with an adequate
supply of respirable aiz.

TLV. Threshold limit value. A table of thess
values and accompanying precautions is pub-
lished annually by the American Conference of
Governmental Industrial Hygienists.

toxic dust. Dust that mey be harmiul to the
mpiuwylnmabothcmdthbpdy
through pasing from the respiratory tract into
the blood stresm.

valve (air or oxygen). A device which controls
the direction of air or oxygen flow or the rste
and pressure at which air or oxygen is delivered,
or both.
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vapor. The gaseous state of a substance that is
salid or liquid st ordinary temperatyre and
pressure.

window indicator. A colorimetric indicator for
gas mask canisters which denotes the service
life for & particular gas.

3. Recommended Requirements
for Codes

&1 Purpose. This section includes recom-
raended requirements for authorities consider-
ing establishment of respirator regulations or
codas. The following recommended requirements
are supplementad by recommended practices in
subsaquent sections of this standard.

32 Permissible Practics. In the control of
those occupationa! disesses caused by breath-
ing air contaminated with harmful dusts, fogs,
fumea, mists, gases, smokes, sprays, or vapors,
the primary objective shall be to prevent atmo-
spheric contamination. This shall be accom-
plished 2s far as feasible by accepted enginoer-
ing control measures (for example, enclosure or
confinement of the operation, general and local
ventilation, and substitution of less toxic mata-
rials). When effective engineering controls are
not feasible, or while they are heing inatituted,
appropriate respirators shall be used pursuant to
the following requirements.

13 Employer Respomalbility

3.3.1 Respirators shall be provided by the
employer when such equipment is necessary to
protect the health of the employee.

332 The employer shall provide the respira-
tors which are applicable and suitable for the
purpose intended.

333 The smployer shall be responsible for the
astablishment and maintenance of a respiratory
protective program which shall include the gen-
eral requiremants outlined in 3.5.

3.4 Empleyee Responsibility

3.4.1 The employee shall use the provided res-
piratory protection in accordance with instruc-
tions and training received.

3.4.2 The employee shall guard against dam-
age to the respiratoe.

34.3 The employee shall report any malfunc-
tion of the reapirator to the responsible person.

3.5 Minimal Acceptable Program

35.1 Written standard operating procedures
go.cming the selection and use of respirators
shall he established.

352 Respirators shall be selectad on the basis

. of hazards to which the worker is sxposed. See

Section 4, Classification of Respiratory Hazards.

3.53 The user shall be instructed and trained
in the proper use of respirators and their limita-
tions. See 7.4 and 7.5,

354 Where practicabls, the respirators should
be assigned to individual workers for their ex-
clusive use.

35.5 Respirators shall be regularly clsaned
and disinfected. Those issued for the exclusive
use of one worker should be cleansd after sach
day’s use, or more olten if necessary. Those
used by more than one worker shail be thor
&uhlydumduﬂdhin!nﬂdhndﬁm

8.3.

354 Respirators shall be stered in & com-
venient, clean, and sanitary location. Ses 8.5.

35.7 Respirators used routinely shell be im-
spected during cleaning. Worn or deteriorated
parts shall be replaced. Respirators for emer-
gency uss such as sell-contained devices shall
be thoroughly inspactad at least once a month
and after sach use. See 8.2

338, Appropriate surveillance of work area
conditions and degres of employes exposure ot
stress shail be maintained. Sees §.3.4 and 10.4.

359 There shall be regular inspection and
svaluation to detarmine the continued eflec-
tiveness of the program. See Section 8, Maints-
nance and Care of Respirators, and Section 10,
Evaluation of Respitstor Program Effectiveness.

38 Program Administratisn. The plant or
company industrial hygiens, heslth phyuics,

uhtywuﬁannﬂd— )

touhnllhnvcmﬁuaxtkwwhdndthmbmt
to properly supervise the program.
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37 Medical Limitations. Persons should not be
assigned to tasks requiring use of respirators
unless it has been determined that they are
physically able to perform the work and use
the equipment. The local physician shall dater-
mine what health and physical conditiona are
pertinent. The respirator user's medical status
should be reviewed periodically (for instance,
annually). '

33 Approval. Approved or accepted respirators
shall be used when they are available (see Sec-
tion 6, Selection of Respirators). The respirator
furnished shall provide adequate respiratory
protection against the particular hazard for
which it is designed in accordance with stan-
dards established by competant authorities. The
U. 8. Department of the Interior, Buresu of
Mines, and the U. 8. Department of Agriculture
are recognized as such authorities. (See Ap-
pendix, Respirator Approval and Acceptance
Liatings.) Although respiretors listed by the U.S.
Department of Agriculture continue to be ac-
ceptable for protection againat apecified pesti-
cides, the U. 8. Department of the Interior,
Bureau of Mines, is the agency now responsible
for testing and approving pesticide respirators.

4. Classification of
Respiratory Hazards

4.1 Introduction. The purpose of this section is
to list and briefly describe various categories of
respiratory hazards that might be encountered
and which may require use of respirstors. The
information provides a general beckground for
relating the guidance in subsequent sactions to
the type of hazard encountered. Management,
however, will ind it necessary to consult refer-
ences on industrial hygiens and toxicology and
pethaps expert individuals to develop the nec-
esmary comprehensive information on specific
airbormme contaminants.
Raspiratory hatards for the purposs of this
standard, are classified as follows:
(1) oxygen deficiency
(2) gas and vapor contaminants
(a) immediately dangerous to life or health
(b) not immediataly dangerous to life or
health
(3) particulate contaminants (dust, fog,
tume, mist, smoke, and speay)
(a) immedistely dangerous to life or health
(b) not immediately dangeraus to life o
health

11

82

(4) combination of gas, vapor, and particu-
late contaminants
(a) immediately dangerous to life or health
(b) not immediately dangerous to life or
health

Respirators may afford soms protection

"against high temperature atmospheres. See 9.4.

Further information on the hazards of and use
of reapirators in high tempaeratures is presentad
in a National Firs Protection Amsociation pub-
lication, Breathing Apparatus for The Fire
Service, published in 1966,

4.2 Clansification and Description of Respira-
tory Hazards. The basic respiratory hazards
listed in 4.1 are clussified in Table 1 according
to expected biological eflects ol the contami-
nants. Many respiratoms, perticularly air-puri-
tying respirators, are designed and sslected on
the basis of chemical and physical properties of
the air contaminants. Therefore, gae, vapor,
and particulate contaminants are slso presented
in Table 2 according to their physicsl and
chemicsl properties.

Particle size distribution and solubility are
important parameters for particulate contami-
nants. Particles smaller than § microns in asro-
dynamic dismeter more readily reach the lungs
and are more readily dissclved and sabsorbed
into the bloodstream or depcsitad on jung tissue.
The solubility of the matarial usually detes-
mines whether the resulting toxic offect, if any,
iz in the lungs or other orgams. Particles larger
than 5§ microns asrodynamic diameter are gen-
erally trapped in the upper vespirstory trect,
cleared, and awallowsd with possible subsequent
abaorption from the gastrointestinal tract, de-
pending on their solubility.

8. Classification, and
Limitations of
8.1 Introductien. The purpass of this section
# to provide a description of the various types
of respirators, their limitations, and capabilities,
as a background for subsequent sections which
discuss their selection, use, and maintenance.
Respirators fall into the following general
classifications, according to mode of operation:
(1) atmosphere-supplying tespirators
(a) self-contained
(b) hoss-mask
(c) air-line
(d) combination self-contained and hose-
mask or air-line
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(2) air-purilying respirators
(a) gas and vapor (gas mask and chamical
cartridge)
(b) particulats (dust, log, fume, mist,
smoke, and sprays)
(c) ;:ombuuuon gas, vapor, and particu-
ats
(3) combination atmoaphere-supplying snd
sir-purifying respirators

52 Classification, Description and Limita-
tiona of Respirators. This information is pre-
sonted in two tables, Table 3 covers the classi-
fication and description of respirators according
to the general classifications in 5.1. Table 4
covars capabilities and limitations of respirators
arranged to correspond to the subject headings
in Table 3.

AMRRICAN NATIONAL STANDARD PRACTICES

More detailed information on specific types of
reapirators can be cobtained from respirator
manufacturers and fr 'm the Respiratory Protec-
tive Devices Manua! published by the American
Industrial Hygiene Associstion and the Ameri-

_can Conference of Governmental Industrial

Hygisniats in 1963,

The canister color code table from American
National Standard Identification of Gas Mask
Canisters, K13.1-1987, is provided in Table 5.
‘The code indicates the colors assigned to canis-
tars to identifly the types of atmospheric con-
taminants againat which they will protect.

53 Respirable Air and Oxygea for Self-Con-
tained Breathing Apparstius and Hese-Type
Respirators. Compressed air, compressed oxy-
gon, liquid aiz, and Liquid cxyges used jor res-

Table 2

Classification of Respiratory Hazards According to Their Preparties
which Influence Respirstor Selection

Cas and Vaper Contaminsnts

Pasticulate Contomiaaniy

tnert: They do not react with other substances under
most conditions and create a respiratory hasard by
displacing air and producing- oxygen deficiency (lor
czample, helium, neon, argos).

Acidic: Substances that are acids or that react with
water to produce an scid. In water they produce posi-
tively charged hydrogen ions. They taste sour and
many are corrosive to tissues (for namph. hydrogen
chluride, sulfur dioxide, Quorine, nitrugen soudo
scutic acid, carbon dioxide, hydrogea sulfide, and
hydrogen cyanide).

Alkaline: Substances that sre alkslics oc thal react
with water to praduce an slksli. When in watrr solu.
tione, they result in the pruduction of negstively
charged hydroxyl ions (OH ). They taste bitter, and
many are corrosive o tasues (for exemple, ammonia,
amines, phasphine, arsine, snd stibine).

M‘ﬂman&tmmﬁndmﬁmﬂu
are sat hydracarb {methane, rthane, hutane),

socyanates (tdmo diisocysnate). amines (m(hyh
mine), epoxies (epezyethane. propylene coxide), and
aroeatics (hum. toluens, aylens).

Organometaliic: Compounds in which maetals are chemi-

cally honded to organic xruups (fur example, ethyl
silicute, tetrasthyl lead, and organic phosphates).

Hydrides: Compounds in which hydrogen is chemically
bonded to metsls and certsin other clements (for
example, diborane and lithium hydride).

:’umdnmpruduedbym-nhth
izintegration procswsss of grinding, crushing, drilling,
blssting, and spraying: or by the physiocheaticel re-
actions such ae mwm
mmmmmwmm
are clamified as follows:

Dwet: A salid machanically produced
nryxu!mmumwc’pne [ 2
8 A liquid with
myx nqn W.WW

?mnmmmﬁuuMduu—b-ﬂ
unidtdu.mul!yluthneu-huhh

with aisee
asressopic.

uu:u.qu.awmmd-m
wum«-—m

lmAudwmbM
vhecure vision.

Swmbe: A dmwhnchmdud‘ldu’l“dh_-
o Mhhh-:

DE 007746




L}
FOR RESPIRATORY PROTECTION

piration shall be of high purity. Oxygen shall
meet the requirementa of the United States
Phamucopoou for medical or hreathin - oxy;en
Breathing air shall meet at least the require-
mants of the lp‘cxﬁcatnon for Grade D breathing
air as described in Compressed Gas Association
Commodity Specification G-7.1-1966.

Compressed oxygen shall not be used in sup-
plied-air respirators or in open-circuit self-
contained breathing apparatus that have pre-
viously used compressed air. Compressed air
might contain low concentrations of oil. When
high-pressure oxygen passes thraugh an ail- or
grease-coatad orifics, an explosion or fire may
oocur.

Breathing air may be supplied to respiratom
from cylinders or air compressors. Cylinders
shall be tested and maintained in accordance
with applicable Department of Transportation
or Interstate Commerce Commission Specifica-
tiona for shipping containers. Compressors shall
be constructed and situsted so as to avoid entry
of contaminated air into the system and suitable
in-line air purifying sorbent beds snd filters
installed to further assure breathing air quality.
A receiver of sufficient capacity to enabls the
respirator wearer to escape froma contaminated
atmosphere in evant of compressor failure, and
alarms to indicate compressor failure and over-
heating shail be installed in the aystem (see
6.3.2). Air-line couplings shail be incompatible
with outlets for other gas systems to prevent
inadvertent secvicing of air-line respirators with
nonrespirable gases or oxygen.

Breathing-gas containsts shall be marked in
accordance with American National Standard
Mathod of Marking Portable Compressed Gas
Containers to Identily 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-00876b, April 27, 1965, Breathing Apparatus,
Self-Contained. Further details on sources of
compressed air and its sale use will be found in
Compremsad Gas Asgociation Pamphlet G-7-
1988

6. Selection of Respirators
6.1 Approved er Accepted Respirators. When-
aver pomible, approved or accepted respirators
shail be used. Respirator approval and accspt-
ance tests and listings and seloction of other
than approved or sccepted respirators are dis-
cussed in the Appendix.

288 2

6.2 Generai Considerations. The multiplicity
of hazards that may exist in a given operation
requires careful and intelligent respirator selec-
tion. This selection is made sven more complex
by the many types of respirators available. Each

. type has its limitations, arsas of application, and
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operational and maintenance requirements.

The selection of a proper respirator for any
given situation requires considerstion of the
following factors: 1) nature of the hazard (see
Section 4); 2) extent of the hazard; 3) work re-
quirements and conditions; and 4) charscteris-
tics and limitations of available respiratots (see
Section 5).

Table 8 s a quick reference guide for the
selection of respiratory protsction sppropriate

thc type and degres of hazard. The Table
minimal guidance, however, and shall
with other information, such as
t given in this standard and in directions
by mpiutnr manulacturers.
there is doubt about th mmm

suitable Ior respiratory protection aguinst cxy-
gon deficiency shall be used. Awy erring in the
selection of respirators shall be on the safe side.

63 Nature of the Hazard. The chemical and
physical propertiss, toxicity, and concantration
of the hazardous material shail be considered in
respirator selection (ses Section 4 for classifica-
tions and discussion of respiratory hazards).

0.3.1 Oxygen-Deficient Almespheres. Only

lmhc-.Nmﬂyadfﬂhhdhuﬂi—
ing apparstus, hoss mask with blower, or sir~
line respirator with ausiliary sslf-contained air
supply is used for this purposs. Alr-line respire-
tors without auxiliary air supply shall be used
only with the peecautions cutlined in 6.3.8.

An attendant shall be standing by at the -
entrance to the oaxygen-deficient atmosphere at
all times with proper communications and res-
cus equipment in case of an smergency. Bes 7.3
for use of respirators in axygen-deficient atmo-
spheres.

€32 Immaediately Dangercus Atmesphares.
1f it is probable that atmospberes immadiately
dangerous to life or health may occur, then
both the normally expected inward leahage (soe -
6.3.3) and the reliability of the respirator shall
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Atmesphere-Supplyiag Resplcatecs AlrPwsifying Respirsters
A 1espirable atmospbere independent of the ambient air is supplisd to the Hell-maask, tull (acepiece, or mouthpiecs respirator equipped with air-purity.
wearer.
pmﬂompiublodrhhm(whd)nn&rcd@pdun

h‘uaﬂlhm—..muﬂp-rﬁuhhmthtlmlheln&nt
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. Table $
Classification and Description of Respirators by Mode of Operation
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falle o0 an sir-purilying respirater with & small alr cylinder in eses the atmesphere unezpectedly exceeds safe
pormide the Sow of bresthing stmesphers to the facepiess. On exbalation, pres-
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ostivated on initiation of inhaletion and
and the demand valve is desstivated.
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Is malntained at olt thans in the lacepiess by & wpring-leaded or balanced reguleter and sxhaletion vaive.

with a
. oute i the losepless bosame
1A poaitive pressure

*Equipped




......-
Cenesal Limitations: Air-purifying respiratocs do not pratect agannst uas 2on
deficient stmospheres nor against akin [rritation by, or sorption through 1he
skin of, sirborne contamingnts. See 6.3.1. and 6.3.5.1.

Table 4

Capabilities and Limitations of Respirators

Atmesphere-Supplying Respiraten
(See 5.3 {or apecifications on respirable stmaospheres.)

Atmosphere-supplying respirators provide protection against oxygen

defi-
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rally

s =E& .

punifving

difcult dus to plugyging by
ors shall mot be
respirat
1 .
wm-um
dengereus to life
contaminant(s)
)M(

dangorous to life o  immmedistely

advantage of being emall, light, and
the sontaminent(s) lache  health U the
(that 3 i

uired to wear prescription lenses. (See

mg/m3, the mazimum concentration for which
req

b P
9.1 and 9.2.) These devices do have the

simple in operation.

re and conditions.
atmesphores

or Glter type, concentration of contaminant, and the wearer’s respiratory tate
atmosphe:

respirator will protect is determined by the designed eficiency and capaumn
ol the cartridge. canister, or @iter. For gases and vapors and for partules
period over which protection is provided is dependent on cenister, cartridge.
re light The proper type of canister, curtridge, or flter shall be selected for the

The marimum contaminart concentration against which an sir

:p
;ully fitted to the wearer’s fsce Lo prevant inwa

having & TLV of less than 0.1
. oenld aveld wee in

particular

!!z

pheres. The breathing atmasphere is indepen-

and most toxic aimos,

dent of ambient atmospheric conditions.
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nasal breathing.

No protection is provided to the
Combinetion Particulele snd Vaper- and Cas-Remerving Respiratecs

oyes.

cylinder of compreseed The advantages and disadvantages of the component parts of the combination
the respirater for wee in respirator ae deacribed sbove will apply. ¢

« anall

(313

with

Canblastion $ol{-Contoined snd Air-Line Respisatens
il o

i

oquipping of an ele-Line

|

The

ﬁé |

82

DE 007751

R e aatr—la L s S ot
EE S A




w82

be given full consideration. In oxygen-deficient
ntmo-phem with no toxic materials, inward
leakage is normally not a problem unless the
leakage oxceods a few percent. It is essential
that, in highly toxic atmospheres, inward leak-
age, it any, be minute. Ses 6.3.2.1 and 7.3 for
use of respifators in immaedistely dangerous at-
mospheres.

8321 Respirators Recommended for Im-
mediately Dangerous Atmospheres. The U. 8.
Bureau of Mines and responsible industrial hy-
gisne and safety organizations recommend the
following respirators, listed in decreasing order

AMERICAN NATIONAL STANDARD PRACTICES

with regard to the protection they offer the
wearer, for use in atmospheres immediataly dan.
gerous to lifs or health, Thess atmospheres in-
clude those which are oxygen deficiant or whare
high conoentrationa of gases or vapors exist:

(1) pressure~-demand open-circuit or pres-. .. .:

sure-type closed-circuit self-contained breathing
apparatus
(2) combination pressure-demend air-line res-
pirator with suxiliary self-contained air supply
(3) combination conatant-fow airline res-
pirator with suxiliary seif-contained sir supply

Table §
Color Code for Gas-Mask Canisters (ANSI K11.1.1987)

T R
Ammospheric Contsminants —
to be Protected Againat Colors Assigned®
Acid goras White
Hydrocyanic scid g White with 14-inch gresn strips completaly
sround the canister asar the bettom
Chlorine gae Whie with Y-inch yallow aripe complomly
stound the canisier near the
QOrgenic vapors Black
Ammoais gae Grom

Acid gases and smmonia gas

Green with Jrinch white siripe completaly
srouad the canister neat the bettom

Carbon mesczide Blue

Acid geses and ergasic vapers Yellow

Hydrocyanic acid gas and Yallow with Vi.iach dius etripe complaiely
chlorepieria vaper around the canisier near the bettam

Acid gases, organic vapers, Brown '
and ammenia geoes

Radiosctive materisls, except- V'urple (Magenia)

ing tritium and noble gases

Particulates (dusts, fumes,
mists, fogs, or smakes) in
combination with any of the
above gases or vapars

Canister color fer contamingat, ss designated
sheve, with Y-inch grey stripe complataly
around the canister nsar the tep

Al of the sbove stmospheric
contaminants

Red with Ysinch grey orips completly
arousd the canisier near the tep

¥Cra mwhemu«lnlbummbr‘burmnmdumaem

NOTE: Orange shell be used s 8 vomplete budy, of stripe color te o rep
in this table. The user will aced te refer to the coni

the canister will afford.

label tu de deaudm
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FOR RESPIRATORY PROTECTION

(4) demand-fiow open-circuit or closed-circuit
sel{-contained breathing apparatus (where there
may be & negative pressure in the breathing
system at any time)

(5) combination demand-flow air-line res-

pirator with ausiliary self-contained air supply .

(6) hose mask with blower

When self-contained breathing apparatus or
hose masks with blowers are used in atmo-
spheres immodiately dangerous Lo life or health,
utandby. men must be present with suitable res-
cus equipment.

8322 Other Respirators Which May He
Used under Certain Conditions in Atmospheres
Immediately Dangerous to Life or Health. Ait-
line respirators are not approved or recom-
mended for use in immediately dangerous at-
mospheres because no respiratory protection is
provided if the sir supply fails. Howcver, if

288.2

routine protection or operational designs pre-
clude use of the recommended types of respira-
tors which warkers s".0uld wear, the following
sir-line respirators may be considered, provided
an adequate flow of respirable air is maintained.
Thesas are listed in decressing order with regard
to the protection they provide for the waarer.

(1) pressure-demand ais-line respirator with
full facepiece

(2) continuous-flow air-line respirator with
{ull facepicce, helmeot, hood, or suit

(3) demand-flow air-line respirator with full
facepiece

(4) pressure-demand air-line respirator with
hall-mask acepiece (only for atmacspheres that .
do not cause eye irritation or injury)

(b) continuous-flow air-line respirator with
half-mask {acepisce (only for atmospheres that
do not cause eye irvitation or injury)

Table ¢
Guide for Selection of Reupirators

m(s.omt)

« Combination air-line respirator with auxiliary seit-conisined sic supply o an alr-6%0MQe

Hezard
Oxygen Defloiency Seif-confained breathing appatatue.
Hose mask with biower.
recaver with slarm.
Qas ardd Veaper Contamicans Saif-contained breathing apparatus.

immadiately dangeroue 10 life  Hose mask with blower.
) Alr-putitying, full facepiece respirator with chemical caniglier MM

of heaith (See Note 2.

Seif-rescus mouthplace respirsior (for secape onky).
aynitiary

Combination alr-ine reepiraior with

recaiver with slarm.

Not immediately dangerous 10 Alr-iine reepirator
IHe Or health.

Hoee mask without biower,

mwuaum

Alr-purifying. hall-mask of MOuthpHCe respiraior with chemical cartridgs.

Particulste

Contaminanis Seit-contained breething
Immpdiately dengerous 0 s  Hoese mask with blower.
Alr-purifying, full facepiece respiraior with approprigie Mter.

or health. (See Now 2)
Se¥-reacve

receoiver with elarm.

WpaIntue.

{for escape only),

-10CUe MOUVINpIece
Combination alr-ine respirator with suxiiary seit-contained air supply or an air-slorage

Not immediataly dangerous 0 Al-purilying. hal-mesk or mouthglecs respirator with Mlter pad or cartridge.

ite or heatth, Alr-line reapiraide.
Alr-line
Hose mask withoyut blower.
Combinstion ges, vaper, and Seif-conlained
Hoes Mmask with Blower.

breathing apparatus.

particuisle contemninanie
Immediately dangerous o We  Alr-purilying. full lscaplece respirator with chemical canister and appropriale e

or heaith. (Ses Now 2.) (Qne mask with Ntier).
Sell-rescue

Not immedi tely dangerous 10 Alr-line respirstor.
lite or heatth,

mmmummummmmm

priste ANer.

NOTE 1: For details on deecriptions, capedliities, ang Nrmitstions of respirators, refer 10 Tabies 3 and 4.
NOTE 2: For datalls 0n use of respirators in hazsrdous atmaspheres, see 8.3.2 and 7.3.
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{6) demand-flow air-line respirator with half-
mask lacepiece (only for atmospheres that do,
not cauge eye irritation or injury)

Pressure-demand or continuous-fAow air-line
respirators with full facepiece provide the wearer
with & degree of rospiratory protection equal to
that aflorded by a positive pressure self-con-
tained breathing apparatus as long a3 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 ez an adaquate
supply of respirable air is maintained.

Persons using air-line respirators in atmo-
spheres immediately hazardaus to life or health
shall be equipped with safety harnesses and
safety lines Jor lifting or removing persons from
hazardous atmospheres or other and equivalent
prouvisions for the rescue of persons from haz-
ardous atmospheres shall be used. A atandby
man or men with suitable self-contained breath-
ing apparatus shall be at the nearest fresh air
base for emergency rescue.

Before a person is penmitted to wear an air-
line rospirator in a hazardous dtmosphere, an
industrial hygiene, health physics, or salety en-
gineering department represcntative or a gqual-
ifted industrial hygienist, health physicist, or
safety enginour shall be responsible for com-
pliance with the following:

(1) Air-line hoss from a compreasor 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 sgainst dis-
connection. Trailing air-line hose shall be ar-
ranged to minimize tripping and to permit ready
cscape.

(2) The cylinder containing the air supply
for an air-line respirator shall be tested for oxy-
gen concentration and carbon monoxide content
and shall he respirable. All air shall mect the
minimum specification for Type 1, Grade D
gascous air of the Compressed Gas Association
Commodity Specification for Air, G-1.1-1966,
The air supply in the cylinder shall be adeuate
for completion of the work and escape. Ozygen
must never be used with gir-line respirators.

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

AMERICAN NATIONAL STANDARD PRACTICES

provided to fumish the wearer with an adequate
supply of escape air if the compressor fails ta
operats. A comprossar shutoff alarm and nec-
essary aerosol and vapor and gas filters shall
also be incorporated into the system.

. It an oil-lubricated compressor is used, it
shall have a high-temperature or carbon monox-

ide alarm, or both. If only a high-tampersture’

alarm is used, the air from the compressor shall
be frequently testad for carbon monozids to in-
sure that it meets the specifications in 8.3.2.2
(2).

(4) The wearer shall be properly trained in
the use of the sir-line respirator and ehall be
well-informed of the hazard. A standard operat-
ing procedure shall be prepared for each situs-
tion {or which air-line respirators are employed
in atmospheres immediately hazardous to lile
or health, and air-line respirator usees shall be
thoroughly familiar with this procedure.

(5) Continuous-flow air-line respirators are
designad for maximum comiort with a minimum
airflow that will adequately protact the wearer
in a non-hazardous atmagphere. However, they
are capable of providing adequate airflow to
protect the wearer in a hazardous atmosphers.
This adequate airflow is obtained when the air-
flow control valve is fully open. '

The recommended minimum airflows for use
of air-line respirators in hazardous a
are five cubic feet per minute to tight fitting
facepieces and seven cubic lset per minuts to
looss fitting hoods or helmaets. Persons wearing
supplied-air suits shall follow the manuiacturer’s
instructions concerning minimum airflow.

Por further information on fumishing com-
pressad air to air-ling respiratoes, refer to Com-
pressed Gas Association Pamphlet G-7-1903. Ses
7.3 concerning safe procedures during use of
respirators in atmospheres immaediately danger-
ous to life or heaith.

633 Not Immedialely Dangerons Aime-
spheres. If immediataly dangerous atrsoapheres
are not present or will not occur, then the con-
sequences of respirator failure are lessened and
emphasis can be placed on other factors such
as long term protection, coavenience, cost, com-
fort, and wearer acceptance. Thess factors
should be weighed one against another since
they are not always compatible. However, long
term protection should be given priority over
all other factors. .

20
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Long term protection is determined primarily
by the amount of inward leakage of atmospheric
contaminants during normal usage of the ros-
pirator. The various types of respirators are
grouped below according to the increasing
amount of inward leakage one might expect
during their routine use.

Group 1

Supplied-air suit

Pressure-demand full facepiece open-circuit and
air-line devices

Pressure-type full facepiece closed-circuit self-
contained breathing apparatus

Continuous-flow full facepiece air-line respirator

Air-line respirator with loose-fitting hond gath-
ered around the waist

Hose-mask with blower and full facepiece mask

Group 2

Demand-type full facepicce open-circuit self-
contained breathing apparatus

Demand-type full facepiece sir-line respirator

Pressure-demand half-mask air-line respirator

Group 3

Continuous-flow half-mask air-line respirator

Demand-type hal{-mask air-line respirator

Air-line respirator with loose-fitting howd gath-
ered around the neck .

Group 4

Air-purifying reepirator with hlower and with
{full facepiece or hood gathered around the
waist
Group 6
Air-purifying respirator with blawer and with
half-mask facepiece or hood gathered around
the neck

Group 6

Hose mask without blowsr

Air-purifying full facepisce respirator without
blower

Group 7

Air-purifying half-mask respirator without
blower

Mouthpiece respirator

Thse negative pressure produced in the face-
piece of many respiratars (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-
pected for various types of respirators is vaguely
understood and is related to the facepiece-to-
face seal and leakage of various components in-
cluding air-purifying units, For Group 1, in-
ward leakage will normally be infinitesimal or

288.2

nonexistent. For Groups 2, 3, 4, and 5, inward
leakage will normally be minute. In Group 6,
inward leakage with a good facepiece-to-face
seal and with ideal wearing conditions may be
as low as 0.1 percent. [n practice, however, this

low level leakage is usually not attained due

21

to poor facepiece-to-face fit and adverse wearing
conditions such as {ace movements and beard
growth. For Group 7, inward leakage with good
facepiece-to-face fit and ideal waaring condi-
tiona may be 28 low as 1 percent. This lsakage
level, however, is seldom attained for feasons
similar to those cited for devices in Group 6. It
is, therefore, important (particularly for devices
in Groups § and 7) that dus consideration be
given to potential inward leakage in selecting -
devices.

Experience has demonstrated that not all
pemons can obtain & satisfactory fecepiece-to-
{ace seal with a single full facepioce or half-mask
air-purifying respirator. Therelore, to provide
an adequate facepiece-to-face seal on s variety
of facial features, it may be necessary that two
or more madels of full {acepiecs or half-mask
respirators he available. When an individual can
be fitted with two or more respirators, he should
be permitted to select the most comifortable
device. See 7.5 for a discussion of face it tests
and procedures.

83.4 Monitoring of Alr Centeminants. Evsl-
uation of contaminant concentration to which
a person wearing a respirator may be exposed
is an integral part of an effective respirator pro-
gram. Air sampling data are important in the
selection of the proper respirator and should
include: 1) identification of the contaminant;
2) nature of the hszard; and 3) concentration at
the breathing zone. Tha datp are also helpful in
estimating the possible levels of exposure that
may have occurred during use of respirators.

In an sir monitoring program, sampling
should be carried out over at least one cycls of
operation and, preferably, over ssveral cycles
when production activity variss. Normally,’
samples should be collected at the worker's
bresthing zone. However, whare necessary, gen-
eral air samples should be collected in the
vicinity of the operation. The sampling period
will be determined by the semsitivity of the
analyticsl method and the scceptable contami-
nant concsntration.

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

DE 007755




a2

generation rate during the operation. Sampling
data should permit estimation of the workes's

time weighted exposure. The peak contaminant

concentration should also be estimated to as-
sure that the respirator selected will provide
adequate protection against high transient air
concentrations.

Breathing zcne sampling is important since
significant variations in concentrations are
noted between general air and the worker's
breathing zone. Use of personal or lape! air
sampless is encouraged since they have been
shown to more closely identify the true exposure.

Although it is recognized that in emergency
situations air sampling cannot be carried out as
outlined above, every reasonable effort shall be
made to svaluate conditions ol exposure and
to provide appropriate respiratory protection.
Where a high hazard potential exists, a conserv-
ative estimate should be made.

3.5 Unusual Hazards. Unusual factors can
add new dimensions to a hazardous situation
and should be anticipated in selecting respira-
tors. Soma examples are provided here.

6.3.5.1 Absorption through or [rritation of
the Skin. Some airborne contaminants are ex-
tremely irritating to the gkin (for example,
ammonia and hydrochloric acid) while others are
capable of being absorbed through the skin and
into tha blood stream with serious, possibly
{atal, results. Hydrocyanic acid gas andd many of
the organic phosphate pesticides, such ax para-
thion, malathion, and tetraethyl-pyrophasphate
(TEPP), will penetrate the unbroken skin. A
facepiece or hood respirator will not afford com-
plste protaction against these contaminants. if
the concentration is high, or if exposure is pro-
longed, a full body-covering suit of impermeable
material shall be wom with respiratory protec-
tion. A facepiece may not be required if the suit
is leakproof and adequately ventilated.

€352 Rodiation of Skin and Whole Body.
The respirator may not protect the skin or
whole body against radistion from airborne con-
centrations of certain radionuclides including
noble gas radionuclides and other relativaly hio-
logically inert gases.

6.¢ Extent and location of Hazard, The ex-
tent of the hazard in space and time and its
physical location shall be considered in respira-
tor selection. They include the length of time
protection will be needed, entry and exit times,
accessibility of a fresh air supply, and the ability

AMERICAN NATIONAL STANDARD PRACTICES

to use air lines or move about {reely while wear-
ing the respirator.

The location of the contaminated arer in .

respect 10 a poasible source of respirable air
roquires special consideration. In using a hase
mask, air-ling respirator, or abrasive-blasting

respirator, the distance that the wearer can go

into a contaminated atmosphere is limited by

the length of hose connected to the source of  ° L

respirable air. Furthermors, the presence of the
hoss requires that he enter and leave the ares
by the sama route uniess the devics is squipped
with an auxilisry air cylindsr, chemical canister
or cartridge, or particulate filter appropriats for
use in withdrawal. While wearing s self-con-
tained breathing apparatus or a gas mask, a
patson may leave the contaminated ares by any
exit, but he should make certain that the device
will afford protection until he resches respirable
air, taking into account possible dalays.

65 Work Requirements and Ceaditions

€5.1 Work Time. Work time umially deter-
mines the length of time for which respiratory
protaction is needed, including the tine neces-
aary to enter and leave a.contaminated area. A
self-contained breathing apparstus, gas mask,
or chemical-cartridge respirator provide nqiu
tory protaction for relatively short
whereas the hoss mask with blower,
respirator, and abrasive-blasting rqinht
vide protection for as long as the {acepisce is
suppliod with adequate respirable air. Particu-
late-filter reapirators can provide protaction for
lung perioda, without nnd for Alter replacemant,
only if the atmospheric particulate loading is
low. Therefore, for protracted periods of use,
the hose mank with blowsr and air-line respire-
tors offer definite advantages. They also cause
lexs discomfiort than air-purifying respirstors.

Some rexpiratom have a means for indicating
the remaining service life. Some type of waming
is available {or all aelf-contained breathing ap-
paratus and some gas masks. This may be a
pressure gage, timer, audible or physical alarm,
or window indicator in the canister. The user
should understand the operation and limitations
of each type of warning devics. Maat other gas
masks and chemical-cartridge respirators have
no indicator of remaining setvice life. Canistars
and cartridges should be changed according to
the manufacturce’s directiona.

HiH

652 Activily of Wearer. The work ares to *

be covered, work rate, and mobility required of

DE 007756

=

e

3

-:a"‘.-ﬁ t"'"‘"- hae

v

- LR eSS




(3

FOR RESPIRATORY PROTECTION

the wearer in carrying out his work should be
considered in respirator selection.

Air-purifying respirators present minimal ine

terference with the wearer's movement. Sup-
plied-air respirators with trailing hoses severely
restrict the arva the wearer can cover and pre-
sent a potential hazard where the trailing hoae
can come in contact with machinery. Self-con-
hiped breathing apparatus present a size and
weight penalty which may restrict climbing and
movament in tight places.

The wearer's work rate determines his res-
piratory minute volume, maximum 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 operatad from cylinders since it
dstermines their operating life. Useful life under
moderate work conditions may be one-third
that under rest conditions.

Peak airflow rate is impartant in the use of
conatant-flow air-line equipment. The air-supply
rate should always be greater than the peak
inspiratory flow rate to maintain the respiratory
enclosure undes positive pressure.

High breathing resistance of air-purifying
respirators undsr conditions of heavy work can
result in distressed breathing.

653 Vision. All Iscepieces will restrict, to
some degres, the wearer’s vision. This may in-
crease accident potential. Other problems in-
clude wearing of prescription glasses and fogging
of the respirstor lens (see 8.1, 9.2, and 9.3).

654 Communicstions. Effective speech com-
munication may be required in jobs for which
the respirator is being selectad. Section 9.5 pro-
vides information in this subject.

655 Tempereture Exiremes. The ability to
cope with stress caused by tamperature ex-
tremes is especially important in emergency
situations whan only immaediataly available res-
pirtors can be used. See £.3 and 9.4 for further
details on wee of respiraton in temperature ex-
tremaes.

€56 KEye Pretection. Where required, full-
facepiece respirator syepieces and eys protaction
worn with balf-mask fecepisces shall meet the
pertinent requirements of American National
Standard Practice for Occupational and Educa.
tionsl Eye and Face Protection, Z87.1-1068,

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

.2

selection. The wearer’s acceptance of a particu-
lar respirator depends on ths lack of facepiece
discomfc rt, interference with vision, weight of
the device, breathing resistance, and individual
physical condition and psychological factors.

_ The ability to form a good facepiece-to-face seal

depends on respirator design and facial lestures,
and is usually the most important factor in
obtaining proper protection with an eir-puri-
fying respirator, particularly of the half-mask
type. See 7.5 for a discumion of face-fit tasts
and procedures,

7. Use of Respirators

7.1 Operating Precedurea. Standard proced-
ures shail be developed for respirator use. Thess
should include all information and guidance
necsstary for their proper selection, use, and

of respirators in dangerous a that
might be encountered in normal tions ot
in jas. Parsonnel aball be familiar with

ning shall be such that one individual will be
unaffscted by any likdy incident and have the
proper reacus equipcient to be able to assist the
ather(s) in case of emergency. Ses 8.3.1 and
8.3.2 for guidance on selection ol respirators for
use in dangerous atmospheres.
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7.4 Training and Education in Proper Use.
For safe uss of any respiratar, it is essential that,
the user be properly instructed in ita selection,
use, and maintenance. Both supervisors and
workers shall be so instructed by competent
persons.

Minimum training shall include the following:

(1) Instruciion in the nature of the hazard,
whether acute, chronic, ot bath, and an honest
appraisal of what may happen if the respirator
is not used.

{2) Explanation of why more positive con-
trol is not immadiately feasible. This shall in-
cluds recognition that every reasonable eflort is
being made to reducs or eliminats the need for
respirators.

(3) A discussion of why this is the proper
type of respirator for the particular purpose.

(4) A discussion of the respirator’s capabil-
itiss and limitations.

(8) Instruction and training in actual use
of the respirator (especially a respirator for
emergency uss) and close and frequent super-
vision to assure that it continues to be properly
used. :

(6) Classroom and field training to recog-
nize and cope with emergency situations.

{7) Othaer special training as needed for spe-
cial use.

Training shall provide the men an oppor-
tunity to handle the respirator, have it fitted
properly, test its facepiece-to-(ace seal, wear it
in notmal air for a long familiarity period, and,
finally, to wear it in a test atmosphere.

15 Facepiece Fit Teais and Procedures.
Every respirator wearer gshall receive fitting in-
structions including demonstrations snd prac-
tice in how the respirator should be wom, how
to adjust it, and how to determine if it fita

puts on the respirator. This may be done by

AMERICAN NATIONAL STANDARD PRACTICRS

following the manufacturer’s facepisce-fitting
instructions such as these two simple field testa:

(1) Positive Pressure Test. Close the exhals-
tion valve and exhale gently into the facspiece.
The face fit is considered satisfactory if a slight
.positive pressure can be built up inside the face-

piece without any evidence of cutward leakage -

of air at the seal. Por most respiratocs, this
maethod of leak testing requires that the wearse
first remove the sxhalation valve cover and then
carslully replace it afiar the test.

(2) Negative Prassure Twst. Class off the
inlet opaning of the canistsr or cariridge(s) by
covering with the pelm of the hand(s) or by
replacing the seal(s), inhals gently 2o that the
{acepiece collapess slightly, and hold the breath
for ten seconds. If the [scepiece remaing in its
alightly collapsed condition and m»o laward
leakage of air is detectad, the tightmem of the
respirator is probably satisfactosy.

Potential users of respirators should aleo be
required to test their facepisce it by wearing
the respirator under realistic tast conditions. A
concentration ol 100 parts par million iscamyl
acetats vapor (obtained By vaporising 17.8 milli-
litars of isoamy! acstate for sach 1,000 cubic jest
of room volume) may be prepared in a special
chamber, a small plastic enclasure, or in a vacant
room. If the person wesring the respirstor can
enter and remain in this test atmosphere without
detecting the odor of isamyl acetsts, be has a
good fit. I{ he detacts the odor, he should retrest
to fresh aiz, readjust the facepisce, and repaat the
teat. If Jeakage is still noted, it can be concluded
that thie particular respirator will not protect
the wearer. The wearer should not continue to
tighten the headband streps until they are ua-
comfortably tight, simply to achisve a gae-tight
face fit. If fitted too tightly, the wearer will aot
wear the respirator or will wear it fitting com-
fortably loose and will not have & gas-tight seal.

Particulate-filter respiratoss cas frequemtly
be adsptad for use with chamical cartridges and
may also be tested for face 8t in iscamyl scetats.

To check the it of a respirator squipped with
s high-eficiency particulate fltar, an irritant
smoks tube (glass tube 12 centimetery long by
1 contimatar diametse, illsd with stannic chloe-
ide-impregnated pumice) produces a very
irritating smoke whan air is blown through it.
The smoke is directed at the facepisce seal and
leakage is indicated by irritation of the throat
and lungs. (When testing half-mask facepieces,
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do not direct the smoke into the eyes and in-
struct the wearer to keep his eyes closed duriag
the test.) Freshly produced smoke particles
from this tube range from less than 0.1 to 3 mi-
crons in diameter. The glass tube is scored at
each end for easy bresking. A squeeze bulb with
a short rubber tube aspirates air through the
tube; visible smoke is immedistely formed by
contact with moisture in the air. The irritant is
hydrochloric acid absotbed on the particulate. A
similsr amoke 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 Induatrial Hygiens Association and the
American Conference of Governmental Indus-.
trial Hygisnists in 1963.

8. Maintenance and
Care of Respirators

81 Gemersl. A program for maintenance and
care of respirators shall be adjusted to the type
of plant, working conditions, ind hazards in-
volved, and shall include. the following basic
sarvices:

(1) inspection for defects (including a leak
check)

(2) cleaning and disinfecting

(3) repair

(4) storage

Equipment shall be properly maintained to
petain its original effectivences.

82 Inspection. All respirators shall be inspected
routinely before and after each use. A respirator
that is not routinely used but ia kept ready lor
emergency use shall be inspected after each use
.and at least monthly to assure that it is in satis-
factory working condition.

Self-contained breathing apparstus shall be
inspectad monthly. Air and oxygen cylinders
shall be fully charged according to the manu-
facturer’s ihatructions. It shall be determined
that the regulator and waming devices function
properly.

Respirator inspection shall include 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

-

or elastomer parts with a massaging action will
keep them pliable and flexible and prevent them
from taking a set during storsge.

A record shall be kept of inspection dates and
findings for cespirators maintained for emer-

+ feNCy use.

83 Cleaning and Disintection. Routinely used
respirators shall be collected, cleansd, and duo'
infectad as frequently as necsssary to insure
that proper protection is provided for the
wearer. Each worker should be brisfed on the
cleaning procedure and be assured that he will
always receive a clean and disinfected respira-
tar. Such assurances are of greatest significance
when respirators are not individually assigned
to workers. Respirators maintained for emer
gency use shall be cloaned and dizinfectad aftes
each use.

The following procedurs is recommaended for
cleaning and disinfecting respirstors:

(1) Remove any flters, cartridges, or canis-
ters.

(2) Wash facepiece and breathing tube in
cleaner-disinfectant or detergent solution (see
following paragraphs). Uss a hand brush to fa-
cilitats removal of dirt.

(3) Rinse completaly in clean, warm water.
(4) Airdry ina clean ares.

(5) Clean other respirator pﬂl a8 recam-
mended by manufacturer.

(8) Inspect valves, headstraps, and other
parts; replace with new parts if defective.

(7) Insert new filters, cartridges, or canie-
tars; make sure seal is tight,

(8) Place in plastic bag or container for stor-
age.

Cleanee-dizinfectant sclutions are available
that effectively clean the respirutor and contain
a bactericida! agent. The bectericidal ageut is
genenally a quatsrnary ammonium compound.
The respirator may be immersed in the solution,
rinsed in clean, warm water, and aiy dried.

Alternatively, respirators may be washed in a
liquid detergent solution, them immmersed in:
1) a hypochlorite solution (50 parts per mil-
lion of chlorine) for 2 minutes; 2) an aquecus
iodine solution (50 parts per million of jodine)
for 2 minutes; or 3) a quatarnary ammonium
solution (200 parts per million ol quarternary
smmonium compounds in water with less than
500 parts per million total hardness).
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Different concentrations of quaternary am-
monium salts are required to achieve a disin-
fecting solution with waters of varying hardness.
Also, dermatitis may occur if the quaternary
ammonium compounds are not completely
rinsed from the respirator. The hypochlorite and
iodine solutions are not stable; they age rubber
parts, and are corrosive to metallic parts. There-
fore, immersion times should not be extended
and the disinfectants shall be thoroughly rinsed
from the respirator parts.

Strong cleaning and disinfecting agents can
damage respirator parts, Temperatures above
185 degrees Fahrenheit and vigorous mechanical
agitation should not be used. Solvents which
aflect elastomer or rubber parts should be used
with caution.

Respirators may be contaminatad with toxic
materials (that is, organic phosphate pecticides
and radionuclides). If the contamination is
light, normal cleaning procedures should pravide
satisfactory decontamination; if heavy, a sepa-
rate decontamination step may be required be-
fore cleaning.

For complete decontamination against phos-
phate pesticides, the respirator should he
washed with alkaline saap and rinsed with 50
percent alcohol (ethyl of isopropyl).

Respirators used to protect against radiosc-
tive contaminants should be decontaminated to
levels not exceeding 100 disintegrations per min-
ute psr 100 square centimeters fixed alpha and
0.2 millirad per hour of beta-gamma above
background at contact. There should he no
detectable removable activity usning standard
swipe tachniques.

8.4 Repair. Replacement or repaim shall be
done only by experienced persons with patts
designed for the respirator. No attempt shall
be mads to replace components or to make ad-
justment or repairs beyond the manufacturer’s
recommendations. Reducing or admission valves
or regulators shall be retumed to the manufac-
turer or to a trained technician for adjustment
or repair.

8.5 Storage. After inspection, clesning, and
necCeasAry repair, respirators shall be stored to
protect against dust, sunlight, heat, extreme
cold, excessive moisture or damaging chemicals.
Respirators placed at stations and work areas
for emergency use should be stored in compart.
ments built for the purpose, be quickly acces-
sible at all times, and be cleatly marked. Rou-
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tinely used respirators, such as dust respirstars,
may be placed in plastic bage. Respirators
should not be stored in such places as lockers
or tool boxes unless they sre in carrying cases
or cartona.

Raespirators should be packed or stored so

" that the facepiece and exhalation valve will reat

in & normal position and function will not be
impaired by the elastomer setting in an ab-
normal poaition.

Inatructions for proper storage of smergency
respiratars, such as gas masks and ssif-contsined
breathing apparstus, are found in “use and
care” instructions usually mountsd inside the
carrying case lid.

’. sm. ll“
9.1 Corrective Lens with Full Facepiecs. Pro-
viding respiratory protection for individusls
wearing corrective glasses is a sericus problem.
A propar ssal cannot be established if the temple
bars of eye glamses extend through the sesling
edge of the full facepiece. As & temporary mes-
sure, glasses with short temple bars or without
temple bars may be taped {0 the wearer’s head.
Weering of contact lenses in contaminated at-
mospheres with a respirator shall not be allowed.
Syatems have been developed for mounting
corrective lenses inside full facepisces. When &
workman must wear corrective lenses as part
the facepiece, the facepiece and Jenses shall
fitted by qualified individuals to provide good

vision, comfort, and a gas-tight seal.

92 Eyewear with Half-Mask Faceplecs.
corrective spectacles or goggles are reg
they shall be wom s0 as not to affect
of the facepiecs. Proper selection of squipment
will minimize or dvoid this problem.

e

i

fog compounds will not prevent ssvere fogging.
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Full facepieces are svailable with nose cups
that direct moist exhaled air through the ex-
halation valve. A properly fitted nose cup s ald
provide satisfactory or sdequate visibility at
temperatures down to —30 degrees Fahrenheit.

At very low temperatures, the exhaslation
valve may collect moisture and fresze open, al-
lowing the wearer to breathe contaminated air,
or freeze closed, preventing normal exhalation.
The Bureau of Mines has puhlished two pam-
phlets on this subject: Performance of Open-
Circuit Self-Contained Breathing Apparatus at
—25* F, R.I. 7077 (1966), and Low-Tempera-
ture Performance of Cumpressed-Osygen
Closed-Circuit Breathing Apparatus, R.1. 7192
(1968). Dry respirable air shall he uned with
self-containad breathing apparatux or air-line
reapirators at low temperatures. ‘T'he dewpaint
of the breathing gas shall be apprupriate to the
ambient temperature.

High-pressure connectiong on sel{-contained
breathing apparstus may leak because af metal
contraction at low temperatures. The connec-
tions should not be overtightened since they
may break when the temperature returns to
normal. -

9.4 Respirator Use in High Temperatures. A
man working in areas of high ambient or radiant
temperature is under stress. Any additional
stress resulting from use of respiraiors should,
therefore, be minimized. This cun be done by se-
lecting and using respirstors having minimum
weight and breathing resistance. Supplied-air
respirators and hoods and suits having an ade-
quate supply of cool breathing air are recom-
mended. Furtber information on use of respira-
tors in high temperatures may be found in
Breathing Apparatus for the Fire Service, pub-
lished by the National Fire Protection Associa-
tion in 1988,

' 9.5 Communications. Although conventional
respirators distort the human voics to some
extant, the respirator exhalation valve usuall
provides a pathway for some speech transmis-
sion over short distances in relstively quiet
areas. Talking can induce facepiece or compo-
nent leaksge and therefore should be limited
while wearing a respirator, especisily thoss with
half-mask facepiecss.

Mechanical speech transmission devices called
speaking disphragms are available 2z an inte-
gral part of some respirators. Thesc consist of &
resonant cavity and diaphragm which amplity

2882

sound in the frequency range most important
to specch intelligibility. The diaphragm acts as
a barrier to the ambient atmosphere. It should
be camfully handled and protacted by a cover
to prevent puncture.

Various mathods of electronically tramamit.

" ting speech from the respirator are available.

These utilize a microphone connectad to a tele-
phone or radio transmittee. Usually the micro-
phone is mounted in the facepiace, whils the
amplifier, power pack, and loudspeaksr or trans.
mitter ace attached to the extarior of the mask,
carried on the Lody, or are remotely located.
Respirators with electric or slactronic speech
transmission devices having an integral or body-
attached bhaitery power supply should be used
with caution in explosive atmospheres. Sealad
power sources should be checked for intagrity
of seals. Connecting cables froms microphones
inside the {acepiece shall have gas-tight seals
where they emerge from the facepisce. When
the loudspeaker diaphragm is part of the barrier
between the respirator wearer and the ambient
atmosphere, it shall be frequently inepacted for
leakags and should he adequately protectad
from puncture or rupture. The sasembly of an
electronic or electrical spesch transmimion de-
vice into a respirator shall be avoided if it re-
sults in a center of gravity and moment of iner-
tia such that the mask may be dislodged from
the face during wearer activity in a toxic en-
vironmant. Removal of apesch transmission de-
vices may allow contaminant leskage into the
facepiece.
9.8 Noaconventional Respirsters. Special res-
pirator designs, such as “neck respiratoes™ for
persons having a trscheotomy, may pressmt
problems not commonly encountsred with con-
ventional respirators. Therefore, the manulae-
turer should be consulted for special guidance
or precautions.

10. Evaluation of Respirator

Program Effectiveness
10.1 General. Fesdback on bow a respirator
program is functioning is necessary if manage-
ment is to maintain efflective respiratocy pro-
taction. Program improvements and dimination
of deficiencies cannot be effected unless the pro-
gram is monitored and evaluatad on a continu-
ing basis. The following techniquas are used in
ovalusting the effectiveness of respimtor pro-
grama.
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10.2 Wearer Acceptance, The eflectiveness of
a respirator program can he largely determined
by the deg ee of worker acceptance. Numernus
factora affect the worker's acceptance of respira-
tors. These include comfort, ability to breathe
without objectionable effort, adequate visibility
under all conditions, provisions for wearing pre-
scription glasses if necessary, ability to commu-
nicate, ability to perform all tasks without un-
due interference, and confidence in the facepiece
fit. Failure to consider these lactors is likely to
reduce cooperation of the wearers in promoting
a satisfactory program. How well these problema
have bean overcome can be determined by ob-
sorving wearers during nornmal sctivities and by
soliciting their comments.

10.3 Examination of Respirators in Use. Res-
piratory protection is no better than the respirs-
tor in use, even though it is wom conscien-
tiously. Frequent random inspections shall be
conducted by a qualified individual to assure
that respirators are properly selected, used,
cleaned, and maintained.

10.4 Evaluation of Protection Afforded. When
respirators are worn in toxic atmoapheres, the
individual should be provided appropriate peri-
odic laboratory tests. These may include urine,
blood, or fecal anslyses and other techniques to
determine the intake and excretion of toxic aub-
stances. The findings of these tests, when corre-
lated with other exposure data (cspecially air
sampling deta, ¢s described in 6.3.4) {or wearers
of such equipment, can serve as an indication of
the effectivensss of the program. Positive evi-
dence of exposure ahall be followed up ta deter-
mine any relationship to inadequate respiratory
protection and need for additional engineering
controla.

Nasal or facepiace interior smears, or both,
usually will detsct any significant penetration
of radicactive contaminants into the facepisce.

11. References to Other Codes,
Standards and Manuals

111 American Natiomal Standards Institute.
When any of the following American National
Standards is superseded by s revision approved
bypltho Standards Instituts, the revision shall
apply.

11.1.1 American National Standard Identifi-
cation of Gas Mask Canisters, K13.1-1967

AMERICAN NATIONAL STANDARD PRACTICES

11.1.2 American Nationa! Standard Method
of Marking Portable Compressed Gas Contein-
ers To Identify the Matarial Contained, Z48.1.
1954

11.13 American National St.ndard Practice

- for Occupational and Educational Eye and Face

Protection, Z87.1-1968

1114 American Nationsl Standard Safety
Guide for Respiratory Protaction againat Radon
Daughters, 238.1-1969

11.2 Compressed Gas Association

1121 Commodity Specification for Air, Spe-
cification G-7.1, 1966

1122 Compressed Air for Human Respire-
tion, Pamphlet G-7, 1968

113 Intersiate Commeree Comminsion; UR
Department of Transpertation

1131 Code of Federal Regulations, Title 49,
Parts 71-90, Rules and Ragulations for the
Transportation of Explosives and Other Dan-
gerous Articles

114 US. Depariment of the Intsrier, Bursan
of Mines. Ses A2.1 in the Appemdix to this
Standard.

11.4.1 Schedule 13E, Self-Countained Breath-
ing Apparatus, Code of Federal Regulations,
Part 11, Subchapter B, Chapter 1 of Title 30.

11432 Schedule 14F, Gas Masks, Cpde of Ped-
eral Regulations, Part 13, Subchapiar B, Chap-
ter 1 of Title 30.

1143 Schedule 19B and Amendments to
Schedule 19B, Supplied-Air Raspirators, Code
of Federal Regulations, Part 12, Subchapter B,
Chapter 1 of Title 30.

11.4.4 Schedule 21B, Filter-Typs Dust, Fume,
and Mist Reapirstors, Code of Federal Ragula-
tions, Part 14, Subchapter B, Chapter 1 of
Title 30. .

11.4.5 Schedule 238, Nonemargency Gas Res-
pirators (Chemieal-Cartridge Raspirators In-
cluding Paint-Spray Respirators), Code of Fed-
eral Regulations, Part 14e, Subchapter B, Chap-
ter 1 of Title 30.

1146 Performarnce of it Self-Coa-
tained Breathing Appsratus at —25° F. R.L
7077, 19686. :

11.4.7 Low-Temperature Performance of Com-
pressed-Oxygen Closed-Circuit Breathing Ap-
paratus. R.1. 7192, 1968.
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11.4.8 Information Circular 8281 (October 1,
1965 and annual supplements). Respiratory
Protective Devices approved by the U.S. Bu-
reau of Mines.

115 US. Department of Agricwlture

11.5.1 Respiratory Devices for Protection
Against Certain Pesticides, ARS-33.76-2. Feb-
ruary 1968 (addendum March 1, 1966).

11.6 Gemeral Services Administration

11.6.1 Federal Specification BB-A-1034a
(June 21, 1988). Air, Compressed lor Breath-
ing

11.62 Interim Federa! Specification GG-B-
00675b (April 27, 1985). Breathing Apparatus,
Sell-Contained.

288.2

117 American Industrial Hygiene Associa-
tion and American Conferemee of Govern-
mental Industrial Hygienista

11.7.1 Respiratory Protective Devices Man-
ual, 1963.

. 11.8 National Fire Pretection Association

111 Breathing Apparatus for the Fire Serv-
ice, 1968.

119 American Conference of Gevernmentsl
Induatrial Hygieniats

11.9.1 Threshold Limit Valus of Air-Borne
Contaminants for 1968, Recommaended and In-
dexed Values. (1968 or latest revision.)

1192 Documentation of Threshold Limit
Valuas, 1962, (1962 or latest revisicn.)
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Appendix

Respirator Approval and Acceptance Listings

{This Appendix is not & part of Americsn National Standard Practioss lor Respiratecy Protestion, 206.2-1989, but

is included for informastion purpases only.)

Al. Approved or Listed Respirators

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 prataction sgainat
specific hazards or contaminants.

ALl Respirators Approved by the Depart.
ment of the Interior, Bureaw of Mines. A list
of respirators approved by the Depariment of
the Interior, Bureau of Mines, may be obtained
from the Superintendent.of Documents, U.S.
goo;nmnt Printing Office, Washington, D.C.

Al12 Respirators oa Lists Publivhed by the
Department of Agriculture. A-list of respira.
tors for respiratory protection against certain
pasticides may ba obtsined irom the Depart-
ment of Agriculture, Pesticide Chemicals Re-
saarch Branch, Baltaville, Maryland 20705.

A2, Requirements for and Tests
of Respirators

Requirements and testing procedures for res-
pirators have been established and published
by the Department of the Interior, Bureau of
Mines, and the Department of Agriculture.
A21 Departmest of the Interior, Bureauw of
Mines. Requirements and Tests. Requirementa
for approval of mast types of respirators used
have been astablished. These requirements are
published as the Department of the Intarior,
Bureau of Mines, schedules. A current list of
these achedules appears in Section 11, Refer-
ences. These schedules are frequently revised
and esch subsequent revision ia assigned s suc-
ceoding 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.

The Department of the Interior, Bursau of
Minaes, spptoval on a respirator continuas in al-
fect even though the schedule under which the
respirator was approved has bests revised one
or more times. If the user wishes to check the
minimum performance he may expect from an
approved respirator, he should consult the
schedule which waa in effect when the approval
was grantsd. Certain respirators are upgraded
by the manufacturer to mest the requirements
afmoumentmmm‘l.ﬁnhd

cartridges.

The Departnent of Agriculture did not eval-
uate facepiace fit of chemical-cartridge respira-
tors or gas masks. It did not test respirators
for mtachonqnmstmdlnﬁudu, herbicides,
and fungicides.
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APPENDIX

A3. Selection of Other Than Approved
or Listed Respirators .

For special purposes the user may need to
select a respirator which hea not heen submittad
to the Department of the Interior, Bureau of
Mines, or to the Department of Agriculture for
testing, or cannot be tested by these agencies
because it is outside their approval or testing
authority. Among these are special-purpose res-
pirators for which user demand does not warrant
submitting the devices for testing or approval.

882

The user should compare unapproved respira-
tors with similar approved or liatad devices to
evaluate the facepiece and other parts to assure
himaelf that the manufactures, or othar reliable
orxanization, has tested the filters, cartridges,
or canisters, that they are adequate for the re-

" quired service, and that quslity control during

31

manufacture can be expected. He should make
or have made suitable tests of the respiratore’
effectiveness which, as far as feasible, simulate
tosts made by the official tasting agencies.
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American National Standards

The standard in this booklet is ane of nearly 4,000 slandards upproved te date

by the American National Standards institute, fermerly the USA Siandards n-
siute.

The Standards insiitute provides the machinery fer creating velunlery slen-
dards. it serves to eliminate duplication of standards activities snd te weld esn-
flicting standards into single, noticnally cccepied sendards vader the deigne-
than “American Natioaal Sandords.”

Boch siondard represents general agresment ameng maker, selier, and uesr
groups as to the best current proctice with regard te some specific preblem. Thus
the completed standards cut acress the whole fobric of productien, distributien,
and consumption of goods and services. American National Siandards, by ressen
of institute procedures, reflect o national consensus of manufaciurers, esnsumen,
and scientific, technicol, and professional orgonizations, and goveramental egen-

cies. The completed standards ars used widely by indusiry and ommerce end
often by munikipol, wate, and federal governments.

The Standards Institute, under whose auspices this werk ls being done, ls the
United States clearinghouse and coordinating bedy for standerde activity on the
national level. 1t is o federation of trade associations, technicel secietien, prefes-

sional groups, and consumer organizations. Some 1,000 companies are m
with the institute as company members.

The American National Standards institute is the United Siates membar of the'
International Organization for Standordizatien (150), the internetionsl Eecire-
technicol Commission (IEC), and the Pon American Siendords Cemmission
(COPANT). Through these channels American industry makas is position felt en
the international level. American National Siandards are an ftle in the lhraries
of the natienal standards bodies of more than 50 countries. .

For a free s of all American Nationa! Siandards, write:

American Natienal Standards Institute, Inc
1430 Broadway Now York, i Y. 10018
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Pl. WHAT THE LAW SAYS AND/OR PROPOSES TO SAY

A. OSHA STANDARD EXPLANATION
1. SUBPART |

PARAGRAPH 1910.134 "RESPIRATORY PROTECTION"
(d) “AIR QUALITY"

* (1) STDS. FOR COMPRESSED AIR,
COMPRESSED 0,, LIQUID AIR,
AND LIQUID O, .

(2) ACCEPTABLE SOURCES
* (i) CYLINDER TEST STANDARD
* (ii) COMPRESSOR STANDARDS

(3) COUPLING STANDARDS

(4) CONTAINER LABEL ING STANDARDS
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11. WHAT THE LAW SAYS AND/OR PROPOSES TO SAY

———— - —

A. OSHA STANDARD EXPLANATION

1. OUBPART |

PARAGRAPH 1910.134 "RESP IRATORY PROTECTION"

(e) "USE OF RESPIRATORS"
* (1) STANDARD PROCEDURES
* (2) SPECIFICATIONS
* (3) PROCEDURES FOR DANGEROUS

ATMOSPHERES
(i) TOXIC OR 0,-DEFICIENT
ATMOSPHERES

(i) ATMOSPHERES IMMEDIATELY
DANGEROUS TO LIFE OR
HEAL TH
( 7ii) SAFETY HARNESS REQUIREMENTS
* (4) RESPIRATOR INSPECTIONS
* (5) TRAINING IN SELECTION, USE AND
MAINTENANCE
(i) FITTING
(ii) CORRECTIVE GLASSES
(iii ) CORRECTIVE GLASSES
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[1. WHAT THE LAW SAYS AND/OR PROPOSES TO SAY

8. CHANGES I[N TESTS UNDER 30 CFR TITLE 1!

1. PARAGRAPH 11.85-12(d) (REVISION)
TO PERMIT AN INCREASE IN THE PERMISSIBLE
CO2 CONC. IN CERTAIN CLOSED-CIRCUIT S.C.B.A.
2. PARAGRAPH 11,90(a) (AMENDMENT)

TO DELETE RECOMMENDATIONS TO GAS MASK
USERS 'OF THE MAX. CONC. OF GASES IN
WHICH MASKS SHOULD BE USED.

3. PARAGRAPH 11.102.5(c)(1)  (AMENDMENT)

TO REQUIRE THAT CANISTERS FOR GASES, AMMONIA,
ORGANIC VAPORS, CO, AND PARTICULATE, SHALL
HAVE AN INDICATOR TO WARN AGAINST INABILITY
TO REMOVE CO FROM INHALED AIR.

Lk, PARAGRAPH 11,93  (REVISION)

COLOR AND MARKINGS OF ALL CANISTERS ETC. TO
CONFORM WITH ANSI K 13.1-1973,
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10892
Titla 30—~-Mineral Resources
CHAPTER ——MINING ENFORCEMENT AND
SAFETY ADMINISTRATION, DEPART.
MERT OF THE INTERIOR

PART 11--RESPIRATORY PROTECTIVE
?EEWSCE& TESTS FOR PERMISSIBILITY;

Gas Masks and Seif-Contained Breathing
Apparstus

On Juue 4, 197¢, the Department of
Health, Education, and Welfare, sod the
Department of the Intarior, jolntly pub-
lished a notice of proposed
in the Froeaat Recistea (40 FR 19783)

wuunend Title 31 Code of Pedaral Reg-
ulations, Part ba %&
in the permissible m

Ded. escape spparstus
’ cn% delete recom "xiienil';uom to lu
_&slgc_l:- of the maximum

n which the & uhshould

tions of gases
Se e

Interested persons were given an op-
portunity to submit comments on the
proposed amendments and commenta
were received from the Induatris! Bafety
Egquipment Aszoclation, Inc., (I8BA); and
tha Atomic Energy Commission (AEC).
The comments have boen reviewed by
the National Institute for Occupational
Safety and Health (NIOSH) and the
Mining Enforcement and Safety Admin-
fatration (MESA). The comments and
principal changes are discussed below
by todividusl sections:

Section 11.80(a)(2),
quested deletion of referances to “Type
N"mmhmmcmm&ultu
unnecessary to describe a mask” wnh
only one difference from other
masks. MESA and NTOSH agree, yot thn
capability under § 11.90(b) for approving
such & gas mask was retained by inelud-
ing “Other gas(as) and vapor(s)” as an
sdditionsl categery of front-mounted ot
back-mounted gas masks.

Section 11.90(b). The deletion of max-
imum use concentrations of gas or vapor
in which a device could be used was
questioned by ISEA which stated that
until Government research results are

published indicating that the vapor ered

values are too high, the action of deletion

gations by NIOSH have shown that the
service life of activated carbon varies
with both the specific sor-
bent and the typs of solvent vapor
refore, caniater service life

E%
[
E
Egi
A

FEDERAL REGISTER,

The ISEA re-_

RULES AND REGULATIONS

the sir contaminant concentration un-
medlately dangercus to life and health,
and lower explosive limit; it was deemed
advisable to eliminats the suggestad
maximum use concentrations. A joint
OSHA/NIOSH standards completkn
project is underway to write & minimum
requlatory standard for each substance
lsted in 20 CPR 1910.93. Thess stand-
ards will provide respirstory protection
requirements for compliance with the
ble exposure lmit. Until such
standards are published, information on
respirator seloction and use can be ob-
tainsd from the sources designated
this amendment. Because of the uneet
tainty of respiratory protection agsinat
some toxic gases and vapors when ace
tivated carbon !s employed as the sor-
bent. and to sssure that the user is pro-

lished by a regulatory standard and not
by ths suggested

d ting and eertifying of vari
should be tes -
sorbent canisters and cartridges for

YOL. 41, NO. S1—MOMNDAY, MARCH

use sgalnat spocific contamcants and
concentrations, particularly to include
provisicns for specific testing of the
Yarious gas mask canjaters for ceruifica-
tion for use against specific contami-
nants of (ntersst. In view of the extenaive
number of specific gases and vapors.
MESA and NIOSBH consider this suyges-
tion impracticable at this tims.

Section 11.102-8(¢)(1). MESA and
NIOSH agree with the suggestion of
ISEA that the section be revised to re-
quire an iIndicator only for carbon
monoxide because it iz undetectable by
odor or taste.

A change in the concentration of
nitrogen dioxide in Tables 8§ and 7 was
suggeted by ISEA. MESA and NIOSH
agree with the suggestion and the nitro-
gen dioxide requirements were removed
for all gas masks bscause the 80, Cl.
tasts are considered adequate for evalu.

tars. A requirement 'uhurudlntoo;-
nate § of §11.90(h) that the applicant
advise users, through means of tnstruc-
tion on labels, of the probadbility of
cectain gases and vapors not being re-
moved by sorbents in the canister to that
degree indicatsd by performance re-
q ummn.

The ISKA alio recommended & por-
formance m uirement to be added to Ta-
bles § and 7 which would be consistent
with wbun L for chemical cartridge

vide

i amended as set
forth below, effsctive Apcil 14, 1976.
D-ud Mareh §, 1976,

Twomas 8. Krzrrr.
Secretary of the Interivr
.Dated: Janusry 33, 1976,
ManJoriz LTNCK,

Acting Secretary of Hesllk,
Bducation, ond Wellare.

. In §11.88-12, punmph ) s re-
vtud to read ss follows

e et s uad..d:'m'{'
1 Ly
-l maximu;

m  slilowable
apparsius]

. . . . 1y

(d) In sddition to the test require-
eclreuit spparatus set

the sample shafl not contain mote than
1.5 percent carbon dioxide st any tima,

18, 1974 .

DE 007771



-

RULES AND REGULATIONS

§11.90 (Amended)

2. In § 11.90. plrlll’th ‘a) is revised
to read ax follows

(a) Oas masks including sl com-
pletely assemblid air purifying masks
designed for use as respiratory protection
during entry into atmospheres not ime.
mediately dangerous to life or health or
escaps only {rom hazardous atmospheres
containing adequate oxygen to support
1ife are described as follows:

3. In § 11.90, paragraph (8)(2) |3 de.
leted and paragraphs (8} (3) and () (@)
are redesignated as parsgraphs (s)(2)
and (a)(3) respectively and the word
h)ag-muk {s deleted from paragraph
(8)(3,

4. In § 11.80, paragraph (b: is revised
to read as follows:

(b) Gas masks shall be further de-
scribed according to the types of gases or
vapors against which they are designed
}ou provide respiratory protection., as
ollows:

Type of front-muunted or deck-mounied paa
mak

Atid gas* e

Ammoaia

Carbon mouoxide

Organic Vapor* '+

Other gaa(es) and vaporisy -

Caombdination of two of niore of e abosve
gases and vaporns 't

Combination of Acid gas, ammohiis. carbon
MONORIAH, A11G OIZANIC VvAports,-**

Y Approval may Ue for acld ganex or organle
YAPOTE a8 & CIASM OF fOF apecific artd gams ar
orgAnic YApOrs.

¢ Not for use againat gascy or vapom with
poor warning propertien or which generats
high beats of remcilon with sorbent mate=
rInIN in tho cantater,

‘Use of the gas mank uwy be limited by
Inctors such as Jower explonive limit, toxie
cological efSects, and facepioce fit. Limitae
tions on gas mask service life and sorbent
capacity lmitations, shall be w“ »y
the sppilcant tn
w-o and mlnummor uwmnuk

‘Eys p tion may in core
tain eomnmuem of gases and Vapors.

Type of clitn-siyle gas mask

Actd gas?es

Ammants

Carbon monoxide

Organic vapoesss

Other gas{es) and vapoe(a) 2 ¢¢

Combination of two or more of the sbove
§2983 and vApors s+

Typc of escape ges mask

Acld gan*ise

Ammonia ¢

Carbun monoxide

Organic vapor s s

Other gasies) and vapor(es) 344

Combination of two or more of the adove
gases and vapora.t e

Nots: mmmtmonnuuum-
and for

the uh*non. use, and malntenanes of pl
masks. the gas mask ussr ahould refee =
rsgulations issusd by the Mining Enforce.
ment and Safety Adminlatration or by the
Ozcupational Safety and Nealth Administre-
Uon, and W other applicabis regulations son.
cerning gas maske Resommendaticns bused
os such TeguiAtions msy alsc be ebtsined
feoem the N tor ¢
Ssfeiy and Heslth, $44 Chestaut Ridge Road,

Morganiown, W. Va. 36508, Attentien: Direc-
tor, TCL: of from the NIOSX Regioaal Qoa-
suitants for Qocupational Safety and Mealth
in the DNEW Ragiousl Ofices throughout the
cguntry.

§11.3102-5 [Amended]

S. In §11.102-5. paragraph icr (1) s
revized to read as follows:

(€1(1y PFront-mountsd, and back-

mounted. and chin-style gan!sun deaig-
nated as providing

carbon monoxide snd pnrucuhu con«
taminants shall have a window oe other

indleator to warn the mask wesrer
totily remave eacbon monoxide from the
inhalad air.

6. In §11.102-5, Tables S, 8. and 7
have been revisad consistent with the
hu;:ndmenutonlutomdum-

AL G- Caninler beveh teats and renuirements Jor fronlosannted sud bosd nonwied
goan mughk canlalers

I.( PRt 1, i T, we. 100000

Trat M nsaplrre Masinsm Minimam
Casdwier 1y, Tont ’ “;:' aces "h-'- Nuwml PRLIR- ]
Tlihe e (e e . s (mlomen
-y
inacis ilien)
Arkd gne . . Asnvvbvrd,, Sl AW -~ 3 £ 13
Cly " - 3 'y is
Eauiibeaind, Mx w0 Y 4 [ ]
[n’) LY. 2 4 [ ts
Orgwie vajer... As mmesiend, (:Ch 0N -~ 3 b 13
L Cth . b3 4 8 3
Annodn........ .- o ceeree AD tremived, NIy R [ 3 % 13
. N N = 4 - 13
Cotion nanstide.. v o ve AD menived, CO au b b ] ™ -
co Y"1 131 3 g »
<o L ‘- 3 -
L:-md:ntddm ..... creeeee + s e z :
&L’:‘uhumaamtm' ..... s s e ave siss sevvesss
. ile will be d st Uss Incliontod prasiration.

* Tost conditions sad will e appiiasbie 08 shown aleva,
STt sonditiens and Mquirements wil) be shewn sLeve, acoepd the minimem secvies Nves for aeid
uumm,xmﬂhim -uud-ﬂﬂ.
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It. WHAT THE LAW SAYS AND/OR PROPOSES TO SAY

C. NKIOSH/OSHA RESPIRATORY DECISION LOGIC

1. OUTLINE

2. GOVERNMENT PRACTICE

3. UCC C&P POSITION
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WHAT THE LAW SAYS AND/OR PROPOSES TO SAY

€. NIOSH/OSHA RESPIRATORY DECISION LOGIC

1. OUTLINE
A. INTRODUCTION
B. GENERAL DECISION LOGIC FLOW CHART
1. GASES OR VAPORS
2. PARTICULATES
3. COMBINATION OF GAS/VAPOR AND
PARTICULATES

SPECIFIC DECISION LOGIC CHART
DECISION LOGIC CRITERIA

. SKIN ABSORPTION

POOR WARNING PROPERTIES

SORBERT EFFICIENCIES

EYE IRRITATION

IOLH CONCENTRATION

LFL AND FIREFIGHTING

PROTECTION FACTOR

VARIATIONS WITH 30 CFR 11

ESCAPE

TANK CLEANING AND ENTRY INTO

CLOSED VESSELS

»

L

*
O W ® gy O \n & W N -

-

agesames

-
P

-
~ 3
L3y
>
£
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0-9 ESCAPE

WHERE ESCAPE RESPIRATORS ARE PROVIDED THEY
SHALL BE SELECTED FROM THE ESCAPE CATEGORY IN
TABLE 2. THE EMPLOYER SHALL PROVIDE AND ENSURE
EMPLOYEES CARRY AN ESCAPE RESPIRATORY WHERE
EXPOSURE MAY OCCUR TO EXTREMELY TOXIC SUBSTANCES
(AN EXTREMELY TOXIC SUBSTANCE (S DEFINED AS A
GAS OR VAPOR HAVING A RAT EXPOSURE MORTALITY
LC50 OF LESS THAN 10 PPM,) x

THE FOLLOWING STATEMENT IS ADDED TO THE INTRO-

DUCTION TO THE RFSPIRATOR TABLE FOR THESE SuUB-
STANCES :

EMPLOYERS SHALL PROVIDE EACH EMPLOYEE
WORKING IN AREAS WHERE **NAME** MAY BE
RELEASED INTO THE WORKPLACE AIR WITH AN
APPROVED ESCAPE RESPIRATOR AS SPECIFIED

- IN TABLE 2. - THE EMPLOYER SHALL ENSURE
THAT EACH EMPLOYEE CARRY THE ESCAPE
RESPIRATOR IN THE AREA WHERE **NAME**
MAY BE RELEASED INTO THE WORKPLACE.

DE 007775
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11 - WHAT THE LAW SAYS AND/OR PROPQSES TO SAY

C - NIOSH/OSHA RESPIRATOR DECISION LOGIC

2 - GOVERNMENT PRACTICE

ESCAPE RESPIRATOR -|”

AUTHOR TYPE OF DOCUMENT SUBSTANCE PROVISIONS
NI1OSH CRITERIA DOCUMENT BENZENE REQUIRED
" " " INORGANIC FLUORIDE "
" 1"t " MSGENE "
" " " SOD1UM HYDROXIOE "
”" " 1" XYLENE "
OSHA DRAFT TECHNICAL TOXIC SUBSTANCES; ALKYL REQUIRED
STANDARD BENZENES, CYCLOHEXANE,
KETONES, AND OZONE
" " " TOXIC SUBSTANCES; KETONES NOT REQUIRED
" PROPOSED STANDARD AMMON I A " "
" " " BERYLL'W " 1]
1" " n LEAD " "
" " " SULFUR DIOXIDE " "
u " " TOLUENE REQUIRED
" " " TRICHLOROETHYLENE NOT REQUIRED
" EXISTING STANDARD ASBESTOS NOT REQUIRED
" " " CARC INOGENS " "

" "

VINYL CHLORIDE

" 1"
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t1. WHAT THE LAW SAYS AND/OR PROPOSES TO SAY

C. NIOSH/0SHA RESPIRATORY DECISION LOGIC

3., UCC C&P POSITION
A. LETTER TO NIOSH

B. EXTREMELY TOXIC VS LESS

THAN EXTREMELY TOXIC SUBSTANCES
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EXTREMELY TOXIC SUBSTANCE
—— e

NORMAL COMPLEMENT OCCAS IONAL SUPPORT
OF PEOPLE . PEOPLE

PERSONAL EMERGENCY ESCAPE EMERGENCY ESCAPE

PROTECTION SITUATIONS | SITUATIONS | SITUATIONS | SITUATIONS: - -
STANDARD RESPIRATORY YES YES NO YES & NO
EQUIPMENT -
STRATEGICALLY POS!ITIONED :
SPECIAL ESCAPE-TYPE YES YES NO YES
RESPIRATORY EQUIPMENT

LESS THAN EXTREMELY TOXIC SUBSTANCE =

NORMAL COMPLEMENT

OCCAS IONAL SUPPORT

OF PEOPLE PEOPLE
EMERGENCY ESCAPE | EMERGENCY | . ESCARE
SITUATIONS | SITUATIONS | SITUATIONS | SITUATIONS
STANDARD RESPIRATORY YES YES NO NO
EQUIPMENT -
STRATEGICALLY POSITIONED
SPECIAL ESCAPE-TYPE NO NO NO NO
RESPIRATORY EQUIPMENT

DE 007
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i1, VIOLATIONS
A. TEXAS CITY

1. VCL - NO WRITTEN RESPIRATORY PROTECTIVE
EQUIPMENT PROGRAM

B. INSTITUTE

1. MIX MATCHING

2. [ESCAPE RESPIRATORS

USE
IDENTIFICATION
TRAINING

DE 007779
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IV. RECOMMENDED |, H. INVOLVEMENT

A. SPECIFICATIONS AND SELECTION

V. PERSONNEL EQUIPMENT
2. SUPPLY EQUIPMENT

B. TRAINING

1. LIMITATIONS
2. HAZARDS

C. TESTING AND/OR FITTING

1. TECHNIQUE
2. VERIFICATION

D. MONITORING

1. [IDENTIFICATION
2. EVALUATION

DE 007780
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This course, aimed at individuals who have responsibility for any partion of a respirator program, is dasigned 10 provide the necassary
information to initiale or upgrade a program to comply with the requirements of the OSHA Act. Applied training is included in both

Lecture & Laboratory sxercises.
PREREQUISITES:
None

OBJECTIVES:

At the conclusion ol this course, the traines will be able to initiste and supervise an entire respirator program which will mast the
minimum requirements set forth in OSHA section 1910.134,

COURSE TOPICS INCLUDE:

GOVERNING LEGISLATION:

Discussion, uphmhon and dafinition of the requirements and wrminology of OSHA section 1910.134. iscussion will cover mcthods
of compliance, minifmum 10 uitimats, with the reguistions.

RESPIRATORY PROTECTIVE DEVICES:
Discussion on and applied training with devices. Includes inspsction tor defects: donning and actusl use of devices, including exercises
with air puritying devices; supplied si respirators, suils and hoods; and self-contained breathing spparatus.

SELECTION: N
Comprehensive discussion on seection of the proper protection based on the hazaed sssossment.

STANDARD OPERATING PROCEOURES & RECORDS:
Discussion of sample SOP’s and records required by OSHA.

FITTING:

Applied training with devices and lmm squipment. Includes laboratory exercises with several acceptabie qualitative anil qur
fit test mathods.

MAINTENANCE, STORAGE & INSPECTION:
Disassembly, clasning, disinfection, reassembly 20d leak check of devices, including um of equipment. Discussion oi sto
inspection raquitements, and demonstrations of squipment used.

TRAINING:
Discussion of mathods and inlormation necessary for the user of mamwy protective squipment 1o competently
his personal squipment,

WHO SHOULD ATTEND:
Personnel who have direct responsibility for any portion of a respitatory prograny.

COURSE DURATION: Four (4) days. CONTINUING EDUCATION CREDIT: 3 ¢C
TUITION & FEES: $250.00

For lurther information or (or information on group course presenta

Robert A. Taft Laborateriss
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