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i ‘:}n e-ahlatd includes requiremaents of the Occupatanal Safely |nd Heaith Act o? 1970 (OSHA) as pubhlnod in the Fecers!
¢ Régeer QSHA ntormation is printed m 1ed. . e "
oL e J ; R & FAe T L B -
; oo = 1 360'8 A 1 Rnptnloﬂl purchaua on or bolon
— i Sop\ombor 30, 1974 and merting the follnwmg Bureau of
::3 i ‘hm sandard pnmdu information for the selection. Mines Schedules are approved for use unul the following
uir. _and care of tespiratory protective equip . dates:
nr-pmlor-) The term mpimnr in this standard s - o .
_ u‘ed inclusively and apphen to lcnoophereduppiymg and .. Bwesu of
- ot purnfnng devices that provide breathable sir to the Mines _
= w-lhr within the limits of the equipment, whatever the - l"ﬂ' of Approvet Teerminai
-qprﬂ'of sir. This mndlrd does not spply for exposure to eepirator 7 &Mub . uw _?_"'
>‘ sirberme radiosctive eonuﬂunmon for which special con g"“ ‘*"“:"" ::F"“‘“ 13E March 31, 1579¢
e mas oe
&J suleraion may be necessary. . : Supplied air 19R _ March 31, 1980
'-":— Dhe, firme . mist 2R Mareh 31, 1976
:;__ s asuznAL S . Chemical carvidge__ 2B . | March 3. 1978
lr.l\ seprratoes -hm:hl not be used ae s aulnumln for B &"::.z:‘::;nh('.;.:h"',r;"‘r?::,:::b: :::':"”::':‘::'
g evhaust ventilation or other rnpm-cnng conu'ol turer. Terminel ow dates are hoing resammdermd s DSH A, Cheer
. n—,,,;. . ‘umm atun %)0\ vpmnmul ISHA (m!dnuma.
- - LA : Tnmuul.v&t-huhwn-“ .md;f definite.
B Reapmton dnll be worn u lll tuneo where the_ .
1 uLno-phere may be harmful to emploveco due to ursual 3.12 Respiratars purchased '."" September 30,
1. ondiom. and where work is necessary in conuminated 1974 *hall be manufactured per quality control plan ap-
s né"m\.gen deﬁeiem. eonﬁned areas. proved under Title 30. Code of Federsl Reguistiona,
- ]t ' T e Pm 11 and shall mpt ‘the rcqulrmenu of the Bureau of
H i 221 Whenthe .ir is defmem in o:y.en. the wyop Mibes Schedules shawn in 3.1.1. Such equipment will
Iz} tqTT renge from increased volume of bun.hm‘ and sc. bur an approval labei bearing the lcller- “TC~ inatead of
: ceigration of pulse rate to unconsciousness and desth, "BM" )
H depcnding upon oxygen content and the degree of a per. )
P11« aetivity, Unconsclousness Is immediste when a 3-1.2.1 Exception, approved respirators pur-
2| mun bresthes pure nitrogen and death may foilow in @ S88ed after September 30, 1974 snd on or befors
: to:y minutes. s June 10, 1973 may be marked “BM™ if NIOSH has ap-
- T o T \ proved the vendor’s quality control pl.ln under which the
E 7222 An oxygen deficiency may indicate a hatard ruptrnor was manufectured. -
T otfjer than inert gas: e.g. flammability (see 4.4), skin
: > | tofliciy, or aheorption through the skin, perticularly 313 Respirators purchated atter June 30, 1975
E wdrnpn cyanide. Thresheld [imit values (TLV's) of air shall meet the requirements of Ch'p"" 1, Tide 30, Code
0 f rmﬁm-mnu are §iven in $2T. Foruble oxygen and of Federal Regulationa, Part 11 = Respiratory Protective
HE S e e “detectors are connd m 531' Dencu. Tem for Permimibility.
o 1. Stesees Ly S
. 24 Pure oxygen ahall m be used in ‘mphem 3.{' A hn of the mpinlon and their mlnufumreﬂ cer.
BT plying respirators. - tified by the National Institwte for Occupational Safety
—_ z - ) and Health (NIOSH) per 3.13, may be cbusined on
.- i 3. AFPROVED nurm'rons request for HEW Publication No. (NIOSH) 75-119 plus -
= T cummulative supplements from:
_-’f 3. Where nchtdulu for a particular type of equipment
——— have been entablished, only equipment listed and ap- NIOSH Testing and Certification leOl'l'-D")
:.,: proved by the Bureau of Mines and the National institute 944 Chestnut Ridge Rd
- for’ Ocrupational Sefety and Health shall be used, _ Morgantown, WV 2650%
5 Paiions prnted n red” afe ivom OSHA reguistions, Secton 1910 134, DUP_ 0960554
[ e _ - Vendors and merchandise designetions sre given ts describe meterials and may
R K o€ inelude o!i sccoprable products. Subttitutians by suppliers ere te be made
‘; - — only en epprevel of the lecel sutherity initiating the use of ths stenderd.
" - . .
< CoBTOVV T TZE NO. 28 = .
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NI08 Offies of Techniceal Publicstions
Poa OfTies Building
Cineitifati. OH 48202

{ S Bureau of Mines

Health and Safety Resenech and Testing Conter
RO Forlirs Ave

Perebmregh, P 15213

3.3\t the preeent time, theee are no spproval schedules

for arrsupphied ante,

3.4 A\ hwt of the wveral types of respicstory protective
~iuunnent, methorld of operation, use, limitations, and
remarkes 1« pgiven in Table 1. For sdditional information’in
thie pegared, eofreonce should be made to:

Practiess for Reemeatory Protection, ANSI 288.2.
\meriean National Standarde Institute, Ine, 1430
New York, NY 10018

Broadwav,

Reenteztary  Proteetive  Equipinent.  Data Sheet
"1~d43 Navonal Safety Couneil, 423 North Michigan
Wwenue, Clueago, {1 60611

Reepiratory Protectise Deviera Manual publiched by
American Industrial Hygiene Asaciation and
Amerwean LConfreenee of Governinental induetew)
Hyzien stis {eopire see available from Braun nmi
Beumfield Ine, Box 1203, Ann Arbor. M1 48106)

4. USES AND LIMITATIONS /
4.1 L wers of prepiratory protective equipment shall have

medual apprndl. /

.

4.2 The pirpuritying respirators; L.e., canister gas
masks, chemical cartridge respirators, and mechani-
cs! filter respirstors (Table 1C) shall not be used tor
rescue work, or for amergency work of any nature.
This 1 devunse these respiratires deo not supply oxyvieen snd
therefure de not profeet sgainst possibile oxygen deficien.
ces Other prasons for this requirement are that:

8. Gac maeke are intemnled for uee with no more
than & perériit by solume of nuet togic gases,

b. Chemical cartridge eespirstors are intraded for
uer 0 signiiieantiy Ilnvrn toxie ges conpcentrations than
cannier g maske, Limite vary from 0.05 peresnt
tnavinam to 0] perecrnt maximum,

4.3 The (ollawing wartting signs eequiee  immediate

petiien bo frshy are:
’

a. Uncamfortable heat in the inhaled sir. (A
preperly operating canister will hecome warm on ex.
fersitre to certuin guses or vapoes, hut o csnister which

Furieng peimied in rea me from OSMA reguimions. Section 1910 1000 senes

g

breomes exteemely hot indicates that roneentrations
abiove the canister limit hiave lien rncountered,)

B. If nauses. dizzinews e mgne of dil(rmrdnvrlop. ,

C. If the ranitter has 2 window indicator whirh
shivwe the specified color change.

d. [f any ieakage in dotected by smeli, mu-. cyes,
noae or throat irritation. /

®. I high beeathing sesintance dﬁ;lopa.

4.4 Air puriflving reapirstors, -hod( not he used in
stmospheres immediately dnn(o?ul to life and health or
when the contaminant hee poer warning properiies, rx.
copt for escape.

45 Usere should aeieet canisters and cartrudges aperi
fically apprived for the taxic gas and coneentration to be
encounteeed, Canister maska that hear the label “All.
Seeviea” “All-Burpoee,” ar “liniveraal™ should not be
used for a sperific gos or vapor if & canister i« avsilahle for
that speecific’ gar or vapor,

4.6 Although seif.eontsined hersthing apparatus or com.
Innation airdine and self«contamed hreathing apparstue
haee a0 coneentestion limit in ﬂ‘gard to muﬂh many
tuxic gasee |m| vapors sre flanmabie and the user could
b rxposnd s potential fire ar explosion. The 2. spereent
concrntration Jimita approved for loxic gzas removal with
camister-type masks is within the flammabie range for
mine gasrs, Work in stmospherre in or near the flam.
mable range s prohibited. When the pousibility of Nam.
mable stmoepheres axists. o cheaek should be made with
un expleimetrr and permiseghle coneentrations cone
finned prioe 1 entey. Standard F6) provides infornnation
and ingtructions for use of portable Mammable vapor and
@is detectorn,

4.7 Respiratary protection ie eequired for canecer suspnet
agente. Refer 10 (OSHA rrguistione for speeifie require.
ments, Section 19101000 series aned to 2T,

4.8 An uncanteminated supply of sir must be assured
when using 8 how maak with blower,

S. SELECTION

5.1 In seiecting a reepirstor, the following factors (8.1 =
5001 and Tabies 1 and 2 should be coneidersd.
Enginerring Dept Report, Aeerasion No. 153167 “Reepir.

ater Selection,” sla will provide guidance, -

8. Nature of the hoarard
b, Severity of the hazard
c. 'l')-l;c- of rontaminant

C \“..".
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" d. Concentration of the contaminant
~ 8. Period protection is required
" 1. Loeation of the contaminated ares with respect
lo a source of respirable air
! _ ¢ Expected setivity of the wearer
h. Operating charseteristics and limitations of the
wvailable respirators
I Safety regulstions of state or local governments

% 8.1.1 Self.contained breathing sppacatus rated for
st leant 30-minute service time should be used for entry
into an irrespirable stmosphere.

5.1.2 Seif-contained breathing apparatus with less
tnan a 30.minute air supply shall be used only for
emergency egress and not for rescus work or reentry,

5.1.3 Operating time for self.contined apparatus is
tased on moderate work rates. Operating time is reduced
by ineressed respiration required by hesvy exertion.

5.1.4 Oniy selfcontained breathing apparatus,
er combination air.line raspirator and ssi.contained
treathing apparatus, shall be used in axygen-deficiant
stmospharas or where the contaminant is, or might be,
Iinmedistely dangerous to (ife. The air in the selfe
crnuined unit of the combination sir.line respirator and
--H' eonulmd breathing apparstus shall be used only for
eerces in event the hoseline supply of air is interrupled.
The velume of this exit supply may vary for different sp-
plications. but shall be ample to allow the worker ouf-
ficient sir to escape from the conuminated ares. In any
case, this aupply shall not be less than 3 mimutes. Cone
tiderstion should be given t wsing only positive pressure

unita.

5.1.8 Escape masks are used only while the wearer
leaves o conuminated ares. They are approved under
Subpart 1. 30 CFR Part 1]l and have s half mask
fucepiece, or 8 mouthpiece. Where ey irritation is s con-

5.1.7 Fire Fighting. Use seif-contained breathing
spparstus with st least 8 30-minute air supply. Unut shail
be the pressure demand type.

< B.1.8 Schedule 13E of the U. S. Bureau of Mines
on scifconuined bresthing apparstus requires s re-
maining service-life indicetor or warning for compressed
breathing sir (except for seif-rescue). Some equipment
now on planw may not have these alarms. These can and
should be obuined from equipment suppliers for ap-
paratus not o equipped.

§.18.1 When the device is & combination self.
conuined breathing apparetus snd sirine respirator
(suppliedrair respirator), elther s menual or sutomatic
vaive(s) shall be provided to change to the self-conuined
aie supply il the sir-line supply fails, and to prevent the
wearer bresthing contaminated sir from the ouuside
stmosphere. If & manual valve is provided, it shail be
casily operable and locsted in & position which is com
venient w0 the wesrer. If an automatic valve is provided, o
weening also shall be provided 0 siert the wearer that he
is breathing from the sell-contained air supply, (1) when
hie normasl airline supply fails, or (2) when the seif.
contained sir supply falls below 95 percent of its full con.
tainer pressure. A quick disconnect snd check vaive shall
be provided between the spparatus and the sir:line supply
hoss to permit ready escape from the ares, and to prevent
loss of beeathing air from the device or inhaling the
surrounding atmosphere, respectively.

§. BREATHING AN

6.1 Both purchmsed end mamufactured bresthing air
shall mest or exoeed the requirements of the specification
for Grade D breathing air as described in Compressed Gas
Associstion Commodity Specificstion G=17.1-1966°, See
table below for Grade D analysis summary, and G=1.1 for

~ details including sammpling and analytical procedurw.

sideration, & full facepioce should be used. For escape or
anergency purposes from unknown concentzations of ex.
tremely hazardous stmospheres (sany gas or vapor having
s rated lethal concentration LC S0 of less than 10 ppm), e
pressure demand seli-contsined bresthing apparatus or
combination pressure demand supplied air respirator with
p-essure demmand self-contained bresthing spparatus shail
b: used

5.1.8 Entry Masks. Use seifecontsined bresthing
apperatus with ot least 8 30-minute aie supply or & com.
bination supplied air respirator with self-conusined
bresthing air spparatus. Unit shall be of the presture
demand type. The entry masks should be located ouuide
of the potentially affected sres in & noncontaminated srea
and properly identified and protected.

Gas Sreathing Alr Analysis

Oy 19 percant mis ta 23 percent max!

co 20 pp max

Co, 1000 ppm mas '

Hydrocarbons S ng/m!

(condansed)

Hy0 Dew point lem than the lowest
probable wmpersuwre @ be
srcountered ¢

Ng Balarme

Odor Free of pronsunced edors J

t See ST for m - dnn rntn pociabie etygen srwiywen.
tThe poage of sir Now to Une

madk. For uhlu n‘w - '}h‘i o( Cal,nld Gems™

* Avaisois from Comoressed Oee Assccistion ine, 500 -MMN Ave, New Yorx, NY 10038

Peruons printed n red are trom OSMA reguisuons. Secuon 1910.14

DUP 0960556
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6.2 A\ rchahle supplier chould be chosen. Viat huw
fu-thuies to determine his degree of control over the
operation.’ [T an sir compressor is used, it should be
nontuhnested. If o lubriested compressor is used, it must
heve & carhon monoxide or high temperature (or bath)
sinrm  Annusl contacte should be made 10 sssure equip
tnent end proccdures have not changed.

6.3 Preferabiy. certified breathing sir should be pur.
chased fromn s relisble supplier. If a choice has to be made
between certified sir from a questionable wupplier and un
ceculied air from o relisble supply, the latter would be
the recommended choice.

8.4 Determine if the sir is provided by compression or
reconsuitution (mising nitrogen and oxygen) and lmlyu
an follows:

Aethod of
Preparation
Compresion ~ mapplier
aves nov {ill eviinders
with sne gases other

than aie.’

Anatysis
" Recommend
Check 10 pereemt of
cylinders from each iot
for percert CO and odor.

Analyse sl cylinders

for percemt Oj. Cheek

10 percent of eylinders
fram each lot for peroent
CO and edor.

Analyze all cylinders

for percent O,. Check

10 pereem of cylinders
from sach let for
peroent CO end edor.

Crenprewwion "= supplier
fills evlirciers with
gasen otyver than ar

Reconstitution

8.5 In addiuon & complete snalysis should be con
ducted periodicaliv 1o snsure compliance with table in 6.1.

7. PRECAUTIONS

71 An cateranve  list of instructions in use and
precsution: for each type of respirator is given in ANSI
788.2. Sese precautions are given in Table § under
headings of Limitations and Remarks.

7.2 The manufscturer’s instructionn or precautions of
the ANSI utandard sheuld be posted with the respiratory
device.

7.3 Alt persons who may have oocssion o use
respiratory devices, or cause them to be used, should
be properiy trained in thelr use. Also. in execution of
plant disester plans, proper training in use of respiratory
protective equipment will sid in the performance of
smooth and safe rescue or repair operations.

7.4 A sligat negative pressure occurs inside the facepicce
of f{sce-fitting “sir-purifving respirators (Table 1C). Care
must he takrn tn obtain an effective seal between the
facepiece a:1d face 10 prevent inward contaminant leakage.

Bortiong pnatad 1n red are from OSHA reguigtions. Section 1910.134

I

Aiso, demandtype airerupplied respirators and demand.
type scil.contsined respirators operste under negauve
preasure when the wearer inhales. Since some inward
leskage of contaminant may be posmible, thee types
provide much less protection. When purchasing new aire
supplied, selfconained or combination type, pressure:
demand shouid be specified.

74.1 A pressure-demand type self-contsined respir.
ator or sir-supplied combination seif-contained should be
used in stmospheres containing contaminants which ean-
not be detected by sméil or where special precautions
must be taken to prevent the wearer from inhaling any
twce of contaminant In this type cquipment & small
positive pressure is maintsined inside the fecepiece at all
umes, such that if a leak should develop, there would be
no leakage of contaminant into the facepiece.

7.5 A proper sesl cannot be established i the temple
bers of sys glasses exiend through the n.llnn sdpe
of tuli-tace masks.

7.8 Conuwct lerwes shall not be worn with full-lace
maska See S4H.

7.7 All eyepisces in full-face masks spproved by the
Buresu of Mines will pass the ball drop 1est. but some
plastic eyepiecas may not pass the needle drop test (S4H).
Current schedules of the Buresu of Mines, however,
require that eyepieces shall meet the pertinent require.
ments for impact and penetration specified in the most
recent ANSI Z87.1 Safety Code fer Eye Protection.

7.1.4 Fullfsce masks have boen developed with

svstems for mounting ocorrective lemaes inside the
facepiece. Contact the manufscturers for assistance.

7.8 Major problems in the use of full-face masks at low
temperatires sre poor visibility and freezing of exhalas.
tion vaives, Antifog compounds can be used to coat the in-
side and cuwide of the eyepiece to prevent its fogging.
down to shout 32°F. Below 0°F, however, antifog com-
pound will not prevent severe fogging. Antifog compaounds
bresk down and require respplication periodically.

7.8 A hall.mask facepisce should not interfere with the
wesrer's use of spectacles or goggles. Proper selection of
equipment normally will eliminate any problem of proper
fit when using s combination of half-mask facepiece and

spectacies or goggies.

7.10 Persons required 10 wear respirators must be clean
shaven in the ares of the respiratoe seal.

7.11 Conventional respirators do not constitute an ab-
solute barrier to tr ission of speech. The respirsior
exhsistion valve ususlly provider s satisfactory pathway
for speech transmismion over short distances in relatively

V
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gquiet aress. Spesch transmission devices are avsilable.
1 Coution: check for sccepuability of electneal classifi.
csuon for use in hazardous areas, end NIOSH approvel
when mounted on respirstor).

712 Hoses for air supply should be selocted to resist
chemicals W which they may be exposed

8. CARE

3t Général. A centralised maigtenance, cleaning. and
rorage sution should be weed to care for respiratory

protective equipmment
‘ Pracedurse Applicable 1o Alt Respirators

82.1 inspeciion. All respirstors shall be inspected
muunely before and after each use. Thoee held ready for
emerrgency use shall be inspected at lesst monthly and
oft'r esch use.

$2.1.1 Sclf«contained breathing apparatus shall
be 1nepected monthly.

822 Masintenance. Whaen it is necessary to replace
wom or deteriorsted parts, only those made specifically
tor the device shall be used; and the repair work shall be
scdomplished by treimed personnel. For most plants, it is
preferable thet parts of this type (subsssemblies) be
replaced as a ugit or returned to the manufacturer or fac.
tory waified personnel for repair.

823 Cleaning sad Disintecting. Respiratery

prutective equipment, except caniswrs and cartridges,
should be cleaned and disinfected after each uwse, uniess

asgned w0 individuals, when they shall be cleaned s
necessery (0 asarre & sanitary and properly functioning
ask

834 Merags. All respiratory protective equip-
went shall be stored in & clean, cool, dry place, out of
direct sunlight, undse oconditions of woderate tem-
petature. They should be located for eary accessability
o the locatien adequately lsbeled if pecsssary.
Respirstors should ust be stered in such places & lockers
or wol boxes ualess they sre in carrying cases or boxes.

831 Special Precsdures for Maintaining, Clesning,
Dininfecting, snd Slering Respirstors

331 Salk-Contsined Drsathing Apperstus. In
demnand-type (Table 1B), the cylisder pressure shall be
chicked monthly snd recharged if below rated pressmure
(ccrrected to 70°F). Recharge after esch wmse, following
manufacturer’s insructions. Follow manufictrer’s io
stractions on tightness tests foe self-contained respirators
and hydrostatic testing of coespressed-sir cyiinders. Assure
that regulstor and low-pressure alarms ere functiening.

Pcrons panted In red e fram OSHA reguisions, Section 1910.134

832 Cylinders shall be tested and mainuined oo
prescribed in the Shipping Continer Specification
Regulations of the Department of Trassportation (49
CFR. Part 173).

$33 Hoes Masks. Chack the blower periodically
for proper operstion. Check bose for wear and war after
each use and clean when neceseary. Keep hose capped
wheén not i use to prevent entrance o?&utor other
contaminants.

834 Alr-Line Respirsters. The facepiece should
be serviced after sach use, as for all other respirators. The
Qow control valves should be inspected after each use and
cleaned and repaired, if mecsssrry. Air-line hose should be
checked for wear and tear aftar each wee and be cleaned
when necessary. See S1H oo sireupply system.

835 Self-Reecusrs. Monthly irspection is the
most Emportant phase of the maiotenance program with
this type of equipment becanse the equipment is seldom
used but must alwsys be ready.

§.3.8 Chernical Cartridge Respirstors

834.1 [n plants with centralised maintenance
stations, cartridges sometimes are discarded after o
predetermined period of use. Heakell Laborstory will
esusblish chemical cartridge breakthrough times for
wﬁemmmmmuutphnu in
entablishing use peried criterie.

u.u chlu-m should be incorporated it
the and o g progzam. [n most vases, the
wearer should not be responsible for scheduling replace.
ment cartridges in his respirator. However, chemical car.
wridges should be changsd when the wesrer determ the”
oder or irritating effect of the contaminant.

8.3.8.3 Where the expocted contaminant has no
odor or irvitating effect, chemical cartridge respirators
shall not be wsed.

8384 Meuthpiocs respirators shall not be used
for routine protection, because bresthing through the
mouth may bypass the odor or irritation warning of an ex.
pended cartridgs. These do not heve NIOSH approval.

83438 Particular care thould be exercised in the
worage of ehemical cartridgee bacsuse they deteriorate if
exposed to exomss moirtwe and to gasecus air con
taminants. Cartridges sbould wet be stored in the ares
whers the worimeen wse them.

3.3.7 Mechsnical Piter Respirators. Mechanical
filters of the “throweway” type thould be discarded when
the broathing resimance becomyes bothersome o the
wesrer. Some mechanical fllier respirators use reciess-
able filtars, in which case the filtars are cleaned when the
respirstor i being servioed
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Th.s_standard includes requirements of te Occupational Satety ana Meaitn Act of 1970 (OSHA) a3 putitaned in the Federal

Register OSHA intormation is printed in red.
1. sCore

Thus sandard provides information for the selection,
use. snd care of respiratory protective equipment
trespirators). The term “respirator™ in this sandard is
used inclusively and applies to atmospheresupplying and
str purifying devices that provide breathable air w0 the
weirer within the limits of the equipment, whatever the
source of air. This standard does not apply for exposure w0
sirborne radiosctive contamination for which speciai con.
sideration may be necessary.

2. GENERAL

2.1 Respirators should not be used as & substitute for
sdegudte exnaust ventilation or other engineering control
me - hods.

2.2 Respirators shall be worn at all times where the
sunosphere may be harmiul 1o employess due w0 unusual
condjuona, snd where work is necessary in contaminsted
or ;1yg¥n.-deficient, conflined sreas.

22.1 When the air is deficient in oxygen. the symp-
wms range from & d vol of breathing and ac-
celeration of pulee rate 10 unconsciowsncss and death,
dep:nding upon oxygen contamt and the degree of a per.
on's activity. Unconsciousness is immediate when o
man breathes pure nitrogen snd desth may foliew In g
tow minutes.

222 An oxyges deficiency may indicets a hesard
other than inert gasn: eogf., flammabllity (see 4.6), skin
wsiity, of sheorption through the skin, partcularly
hydirogen cysnide. Threshold limit valuss (TLV"s) of air
contaminants are gives in S3T. Portable oxygen and
toxi:-gas detectars are covered im SST.

23 “Pure oxygen shall ant be wed ia open circuit, elf
comained, sonsephors-applying respirsters, or in airline
Type respirsters.

24 A closed circwit (rebresthing) systam recireulates
exhuled air, makes up oxygen snd removes ondesirable
gases axch e carbon dioxide. Pure oxygen man be used
with these systemns. Systems approved by the National

Partiane greed n o8 e fem OBMA Mguiaiens. Sacton 19124,

Institute for Occupations! Safety and Health (NIOSH)
which utilize a high-pressure cylinder for oxygen may be
used. Closed circuit oxygen generating type equipment
shall not be used.

2§ Each location shall develop written procedures
covering the selection, use, sand masintemance of
respirators.

3. APPROVED RESPIRATORS

31 Only equipment approved by the National Institute
for Occupational Safety and Health/Mine Safety Health
Administration (NIOSH/MSHA) shall be wsed.

3.1.1  Respirators purchsoed after September 0,
1974 shall be manufactured per quality control plan ap-
proved under Title 30, Code of Federal Regulations,
Part 11. Such equipment will bear an approval label
beering the letters “TC” instead of “BM."

3.1.1.1 Ewseptiens. Self-<contsined breathing ap-
peratus approved by Bureau of Mines under Schedule 13
through 13-E equipped with an audible ¢nd-of-service
life indicator and gas masks spproved by Burcau of Mines
under Schedule 14F are approved for wse until further
notice provided they (1) were fabricated, assembled. or
built under an spproval or any modification thereof 1sued
by the U. S. Buresu of Mines, Department of the Linerior,
(2) were purchased on or before June 30, 1975, and
(3) are maimainn’ in an appreved condition.

32 A list of the respirators and their manufacturers,
certified by NIOSH may be obtained by requesting HEW
Publication No. NIOSH 75-119 plus cumulative supe
plements from:

NIOSH Testing and Certification Laboratory
944 Chemmn Ridge Road

Mergantewn, WV 26508

Division of Techaical Servicee

NIOSH

Robert A. Taft Laborstories

4616 Columbia Parkway

Cincionsu, OH 45226

DUP 0960559
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3.3 At the present time, there are no approvsl schedules
for sirasuppiied i,

3.4 A list of the seversl types of respirstory protective
equipment, mthed of operation. use, limitations, and
remarks 1s given in Table ). For additional information in
thie regard. reference should be made to:

“Practicea for Respiratory Protection,” ANSI Z88.2.
American National Standards Institute, Inc, 1430
Droadway, New York, NY 10018

Respieatary  Protective Equipment, Data  Sheet
N ~444, Nntinnal Sefety Council, 428 North Michigan
Avenue, Chicagn, IL 60611

"Respiratory  Protection Program., A Manual and
Guideline,” American Industrisl Hygione
Asccistion, 475 Woll Ledges Parkway, Akron.
OH 4431}

4. USES AND LIMITATIONS

4.1 Users of respiratury proteciive equipment shall have
medicsl approvsl.

4.2 The alr-puritying respirsiors; Le., canister gas
masks, chemizal cartridge respirators, and mechani-
cat fliter respirators (Table 1C) shall not be used for
rescus work, or for emergency work of any nature.
This is because theae respirstors do not supply oxygen and
therefore do not proteet sgeinat possible oxygen deficien.
cien. Other rensans for this requirement are that:

8. Gsn raashs sre intended for use with no more
than 2 prreent by vulume of moat toxie gaees,

b. Chemical cartridge respirstors are intended for
use in significuntly lawer toxic gas concentrations then
camister gas insrka. Limits vary from 0.05 percem
maximum to 0.1 pereent maximum.

43 The folluwing warning sigm require immediate
return o fresk air:

o. Unromforsble heat in the inhaled sir. (A
pruperly operuting caniser will become warm on ex.
posure tn coriin gases of vapors, but & csnister which
becames exteemely hot indi that ntreti
shove the csnister limit have been encountered.)

B. If navars, dizzinem or signe of dimress develop.

€. I the eanister has & window indicstor which
shews the apecified eolor change.

PoMmens wwmed A red sre rem OSHA rguistions, Sesien 1910.1000 sersa.

d. If any leakage in deteeted by smell, tante, eyes,
nuse or throst irrx:ution.

o. If high breathing resistance develops.

4.4 Air purilying respirsiora should not be used in
stmaspheres immediately dangeroun to life and heasith or
when the contaminant has poor warning properties, ex-
cept for escape.

45 Users should select canisters and cartridges specie
fically approved for the toxic gas and concentration to be
encountered. Canister masks that bear the fabel “All
Service,” “Ail-Purpose,” or “Univermai™ should not be
wred for & specific gas of vapor if & canister is available for
that specific gas or vapor.

4.8  Although self«contsined bresthing apparstus or com.
bination airdine and selfcontained bresthing apparatus
hsve no concentestion limit in regard to taxicity, many
toxic gascs and vapora are flammabic and the user could
be exposed 10 & potentisl fire or explosion. The 3-percent
concentration limits approved for taxic gas removal with
canister-type masks ie within the {lammable range for
some geses. Work in atmospheres in or near the flam.
mabie range is prohibited. When the possibility of flam.
mable stmospheres exists, & check should be made with
an explosimeter and permimable concentrstions con-

firmed prior to entry. Standard FéJ provides information
and instructiore for use of portabie flammabic vapor snd

gas detectors.

4.7 Remiratory protection is required for cancer suspect
sgents. Refer to OSHA regulations for specific require-
ments, Section 1910.1000 serics, and to S2T.

4.8 An uncontamineted supply of sir must be asured
when using & hose mask with blower. .

8. SELECTION

8.1 In selecting a respirstor, the following f{actors (5.1 -~
5.1.8.1) snd Tables 1 and 2 should be idered.
Engineering Dept Report. Accession No. 15167 “Respir.
ator Selection,” also will provide guidance.

a. Nature of the hazard

b. Severity of the hagsard

¢. Type of contaminam .

d. Concentration of the contaminam

8. Period protection i required .

{.  Location of the contaminated areas with respect
0 a source of respicable sir

64
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g. Espected setivity of the wearer

b

b
+

v

h. Opersting characteristics and limitations of the
availsble respirators

Safety reguiations of atate or locll governments

8.4 Self<conwined brenhm; apparatus rated for
"3t least 30.minute service time should be ueed for entry”

_into an irrespirsble atmonphere.

8.1.2 Self«contsined breathing lpplumn with lesa
Alan o 30-minute air supply shell be wed only for
emergency egres and not for rescue work or reentry.

$.1.3 Operating time for selficantained apparstus is
ihased on moderate work rates. Operating time is reduced
b\ u'rrened renpluuon required by helvy exeruon

'

. Y Only ull-eonulnod brnlhlng .ppmmu.
‘or combination alr-ine respirstor and selt teined

8.1.7 PFire PFighting. Use self<contsined bresthing
-apparatus with st least & 30-minute sir supply. Unit shall
be the pressure demand type.

8.1.8 Schedule 13E of the U. S. Bureau of Mines

~on self<contsined bresthing apparstus requires s re.

maining service:life indicator or warning for compremed

-breathing sir (except for seif-rescue). Some equipment

now on plants may not have these alarms. These can and

Should be obtsined from equipment suppliers for ap-
pcrmu not s eqmpped.

.48 V/hen the devme is & combination self.
contained bresthing spparstus snd asirdine respirstor
{supplied-sir respirstor). either a I or
vaive(s) shall be provided to change to the seif-contsined
.air aupply if the sircline supply faila, snd to prevent the

...wurer bremhm‘ contaminated air from tlu- oulside

Jlmmp\wre If & manusl valve 18 provided, W shail be
conily operable and located in & pusition which s cone

_breatning apparatus, shall be used in oxygen<deficiont
stmospheres or where the contaminant is, or might be,
l(ﬂmcdlltoly dangerous to Hte. The uir in the self.
onumed unit of the combinstion, sircline renpirator an
lef( contained breathing apparatue shall be und only for
egress (1 event the hosedine supply of air i m»rmp\ﬂl
. The volume of this exit supply may vary for different ap.
‘hlications. but shall be smpie to aliow the worker suf-
ficient air to escape from the contaminatsd area. In eny
case, titis supply rhall not be lem then 3 minutes. Con.
sideration should be given to using oniy positive pressure
units,

5.1.5 Enxcape masks are wsed oniy while the wearer
leaves a contaminated sres. They are spproved under
Subpart 1. 30 CFR Part 11 and have s helf maek
(srepiece. or 8 mouthpiece. Where eye irritation is a con-
tiderstion, o full facepiece should be used. For escape or
mergency purposes from unknown concentrations of ex.
~remely hazsrdoua stmospheres (any gas or vapor having
1 Tated lethal concentration LC 30 of less than 10 ppm). o
pressure demand seif-contained bresthing spperatus or
combination premure demand supplied air respiestor with
pressure demand self<contained breathing spparstus shall
e used.

5.1.6 Entry Mesks. Use selfcontained bresthing
upparstus with st least 8 30-minute air supply or s com.
bination supplied sir respirator with eeli-contained
hreathing sir appsrstus. Unit shall be of the peeseure
demand type. The entry masks should be located ocutside
of the potentiaiily affected ares in o noncontaminated sres
tnd properly identified and protected.

to the wearee. [f an automsti valve 1 provaled, &
wariing also shall be provided 1o aleet the weaeer that he
is breathung from the erlfecautuned sir suppis, tir when
his narmal aiedine supply {uils, w0 (2 when the il
sontained air aupply falls below 93 peecent of iis full cuns
Joiner prewsgee, A quick disconnect sid deck valve hall
be provided between the apparatus sndd the awlive supply
hase to permit ready eacape from the srca. and i prevent

loss of bresthing air from the device or inhsling the
surrounding atmosphere, respectively.

8. BREATHING AIR

&1 Both puﬂ:hncd and manufscrured bresthing air
“shall meet of exceed the reqirements of the lpe:lﬁuuon
for Grade D breathing sir as described in Campresmed Gas
. Association Commodity Specification G-7.1. See table
below for Grade D snalyvia surmunsry, and G-7.1 for
details including sampling and anaiytical procedures.

Qas Breathing Alr Ansiysis

0, 19.5 pereent min to 23.5 percent
mox?

[¢e] 20 ppm max

CO, 1.000 ppm max

Hydrocarbons 5 mg/m?

(condensed)

H,0 Dew point lam than the lowen
prebebie temperature to be
ensauntered

Ny Balance

Odor Free of pronouneed odon

T See SAT foe data om direct resding portabie enygen smaivaens.

Thie u necemary to prevem freesenp and neppage of sir flow 1 e
mash. For Wbles refer 1o "Handinoh of Compremed Goars”

* Avanapie trom Comorsssed Qs Associstion Inc. 500 ANM Ave. New Yorx, NY 10038

Poruons printed 10 red we trom OSHA reguistions, Secton 1910.14.

L
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8.2 A reliable supplier should be ch Visit hie  Alss, demand-type air-supplied respirators and demand. -
faciliur to determine his degree of control over the  tvpe seif.contsined respirstors operate under negative
operation. [{ an sir compressor is used, it should be  pressure when the wearer inhales. Since some Inward
nonlubneated. If o lubricsted compressor is used. it must  leakage of contaminant may be possible, thase types
have o carbon monoxide or high temperature (or bathi  provide much less protection. When purchating new sir-
slarm. Anrual conucts should be made to sssure equip-  supplied. self-contained or combination type, pressure-
ment and procedures have not changed. dermand should be specified.
8.3 Preferably, certificd breathing air should be pur. 74.1 A pressure.demand type sell-contained respir-
chased from a relisble supplier. If & chowce has to be made  stor or sir-supplied combination self-contained should be )
between certified air from s questionable supplier and un.  used in stmospheres containing contaminants which can  [-°
certified a1- from a reliable supply. the latter would be  not be detected by smell or where spacisl precautions ’
the recommended choice. must be taken to prevent the wearer from inhaling any
trace of contaminant In this type equipment, s small _
8.4 Determine if the air is provided by compression of  pmitive pressure is maintined inside the facepiece at all
reconatitution (miting nitrogen and oxygen) and snalyze  umes, such thaet if & lesk should develop, there would be
as foliows: no leaksge of contaminant into the f{scepsece. L
Methed of Ansiyate 7.5 A proper sesl cannot be established it the temple £
Preparation Recommend bars of eye glasses extend through the sealing edge :"z"'
Cimpeesastn = suppiier Check 10 pereent of of tull-fsce maskes. .
s At Gl evitrderm cylinders (rom esch lot
with eny geses othee for ppm CO and aor. 7.8 Comact lenses shsll mot be worn with full-face
dun ar. _masks. See S4H.
Crmpresson - supplier Aralyse all cylinders
fille vlinleen with for percent 0,. Check 7.7 All eyepieces in full-face masks approved by the
gesrs other then mr 10 percent of cylindees Bureau of Mines will pass the ball drop test, but some
from each lot for ppm plastic eyepieces may not pams the needle drop test (S4H).
" (A:O l'"d T”M Current achedules of the Buresu of Mines, however,
Feomatitition ratyze oll ¢ re require that eyepieces shall meet the pertinem require-
';: :::: 32;- y'ciz:. ments for impact and penetration specified in the most
from each It for ppm recent ANS1 281.1, “Safety Code for Eye Protection.”
CO end edor. 7.7.1 Fullfsce masks have been developed with
8.5 In additiun s complete anaiysis should be con.  fYStems for mounting corrective lenses _i"'id' the
tucted pericdically to sssure complisnce with table in 6,1, (*cepiece. Contsct the manufecturers for sssistance.
7. PRECAUTIONS 7.8 Problems in the wse of :elf-conuiped bresthing ap-
i paratus (SCBA) at low temperstures inciude failure of
7.1 An enteneive list of instructions in use snd  exihglation valves due to froten exhaled moisture and
precautiont for cach type of respisator i given in ANSl  fqilure of the regulstor or low sir premure alarm. These
288.2. Some precautions are given in Table 1 under  problems can be minimized by: :
headings of Limitations and Remarkas. .
8. Using only sir with low moisture content
7.2 The manufacturer’s instructions or precautions of R .
the ANSI standerd should be posted with the respiratory b. Instailing & nosecup in the mask
device. €. Thoroughly drying masks after clesning
7.3 Al persons who may have occasion o use d. Keeping SCBA's in & warm location between
respiratory devices, or cause them to be used, shall  uses (if practical)
be properh trained in their use. Also, in execution of . . .
plant disaster plans. proper trsining in use of respiretory ®. Visuslly checking pressure gages for low sir
protective equipment will sid in the performance of supply i
mnooth and safe rescue or repair operations. 1. Following manufscturer’s instructions for use in
7.4 A slight negstive pr occurs inside the facep rublreesing environments
of face.fitting sir-purifying respirators (Table 1C). Care  Aniifag compounds ean e uaed to coat the inside and
must be taken to chiain sn effective seal between the  ouumide of the facepirce to prevemt its fogging. down to
fscepiece and face 10 prevent inward contaminant icakege.  sbout 32°F (0°C). Below 0°F (~1£°C), however, antilog
Portions prinief 1n"7éd are irom OSHA reguistions, Section 1810.134 y
[P} CONEIDENTI»  DuP 0960562
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conipnifBle will not _prevent severe “fogring. Antifog
comipoutls  bresk «luwn ad require reappiicstion’
pr cunieally,

7.9 A half.maek farepiace should not interfere with the
pearer's use of spectacien or gugglen. Peoper wlection of
Husprient lmﬂnnlly will climinate any problem of proper
it witrn waing & combination of halfemask facepicce snd
d<rtarles ar gu“len.

110" Peraons raqmrﬂl to wear rwplnum must be clean
shaven i the area of the reapirstor N'll

117 Couventionsl respirators do not constitute an sb.
wlutr harrier o tranaminion of speech. The respirator
#vhaiation valve ususlly provides a satisfartory psthwsy
(3e spweech teanamisaion uver shOrt dIStANCES in relatively
¢lulet srdas, Speech tranminission gdevices are av silahle,
‘Caution: check fur nceeptability” of eleetrical classific
Faten for use in huzardous areas, amd NIOSH spproval
v Nien inuted on H‘lpll’llof)

92 liosrs for air supply should be sr\em-d to reamt )
‘i mnnl- o which they may be cxpnu-d
.. . M CARE _ T

i 1 General. A erntralized maintenance, cleaning, snd
GFage wwlivn should be usedTw care for rempratory

laieetive ﬂ|ul|lnﬂ'll.

,_—.

. wor
-

qu . Procedures App!\cnbl. to Al nuplrnon o

oy 8 241 ln!pwtbn. All rﬂpn-ton shall lx' m-pncled
etitisn iy before and sfier each use. Those held ready for
it rgeney use shall be inspected at icamt momhly snd
afine cach use.

- o 8211 Snlf-comamcd hrfndun; spijarstus shall
e tnapecicd monthiy.

. - 822 Maintenance. When it is nccemsary to replsce
“orh or deteriorated parts, only thore made specificslly
{ar 1he deviee shatl be uwed: snd the repair work shall be
grenmpiished by troined personnel. For nwost planta, 1t s
treferable that pars of this type (subissemblien) be
re plm e s unit or peturned 1o the manufaciurer ue fuce
t.r\ “tegined g sronnel for repair.

823 Clesning snd Dlnlnloellng Respiratary
protective equipenént, exeept csnisters and carteidges,

nuul-l I dunml winl dirinfeeted glter cach wae, uniess

uFFisinfy (o smure s sanflary nml pmpcrly functioning
mn-k

324 Storlgc. All respirstory protective equip-
ment shall be stored in a clean, cool, dry place. out of
dircet “uifnlight, under conditions of moderate tem.
pereture. They shauld be locsted for ecany acceashility
amvl the loestion sdequstely labeled if necoasary,
Fespursiore should tot be stored in mach places as lockers
ar ol baxes uniess they are in carrying cases or boxes.

8.3 Specis! Procedures for Maintaining, Cleaning,
Cisintecting, and 3toring Respirators

. 831 Sel-Contsinud Breathing Apparatus. In
demandaype (Talile 113, the cviinvder pressure shall be
werhEd monthly sl recharged if below rated pressure

Pafuons prnted 1n red we oM OSHA reguistions. Saction 1910 134

. uged but must siways be ready. .

[mrm'u-d m ' 10 (21'(‘)] Rﬂ-huge sfirr each we,
fullowing tmnufmurn- instructions.  Follow manufses
tueer's instructions an tightness tests fur self.contained
tkxpirstorn and hydroatatic testing of cnmpro-ed-llr cylin.
ders. Amure that regulstor and low-pressure alerms are
functioning.

8.3.2 Cylind'n shall be traterd and maintained as

—R-renribrd in the Shipping Container Specification

rguistions of the Department of Transportation (49
CFR, Part 173),

% 2.3 Hose Masks. Check the hlower perindically
for penper operstion. Check hose for weae atd tear sfter
cach use and clean when necemsry. Kerp hose capped
when not in use to prevent entrance of dust or other
contaminants,

8.3.4 Alr-Ling Respirators. The facepince ahnuld
L serviced after each use, as for sl uthee prspieatars, The
fow eomtral vaives shauld be uupeﬂrd sfter each uar and
cleaned and repaired, il neemsary. Ar-dine hoae Thoulil be
chreked far wear and tear after carh use and be eleaned
when uccerary, See 111 on siesupply aystem,

8.3.5 Seif-Rescuers. Monthly inepection is the
moat imporuant phase of the maintenance progrsm with
this type of equipment became the cquipment in acidom

~ 838 Chemical Carttidge Respirstors '

8381 In planta with centeslized msintenance
stations, cartridges somnetimes aee dinearded alter &
predetermined period of use, Haskell Laboratery wil!
Atablish chemical cartridge breskthrough times for’
specific toxic aumosplieres on request te assiat plence ar
establishing use period criteris.

8.3.6.2 Replarement should be incorporsten ..
the maintenance sndd cleaning program. In mast cases, .
wearer should not be responsible for scheduling replaces
ment cartridges in his respirator, However, chemical car-
tridgen should be changed when the wearer dictrens the
ador or irritating effact of the contaminamt,

“ 0.3.63 Where the sxpecteid Fontaminant has no
wlor or irritating effect, chemical cartridge respirators
shall not be used.

844 Moulhpu-er ﬂ--piuwn shall nat be wed
for routine protection, becsuse heesthing lhmu;h the
mouth may hypase the adur or irritation warning of an ex.
p¥nded cartririge. Theae o not have NIOSH approval.

8.3.6.5 [Particular care should be exercised in the
storage of chemical cartridges because they deteriorate if
rxposed to excess muosture srxi to geseowm sir eon-
taminants. Cartridges should not be stored in the srea
where the workmen use them.

* 8,37 Mechanical Filter Respirators. Mcchanical
filtees of the “thraw.away™ typs should be dincarded when
the hresthing resistance hecomes bothersome to the
wearer. Some mnchanical filter respirstors use reclesn.
able filters, in which cane the num are cleaned when the
n-puulor in being servieed. *

DUP 0960563
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TABLE 1 = TYPES OF RESPRATORY PROTECTIVE EQUISMENT (CONTD OK PAGE 7)

Tabis 1A - Air-Supplied Sult

Method of Operation

Air Supply from suppiied-air bresthing apparatus. See S1H on airdistnbution system.

Use

Operating of repsit work wnaere there ia 8XDOSUNS 10 SUDSIENCES that 8@ IMITENING OF COrrOsive
10 the sk anG MUCOUs MeMDranes, but whare ihe aimasphere 18 Not Immed:ately dangerous to
life it immediately dangerous 1o lile. the respiratory equipmaent shouid De prowided as in 514
and the si7-8upplied suit should be xept wilth 8 Siight positive Dressur® in any case the i
supgly shouig not be iess than 18 minuies to aliow the worker sufficient air 10 escape from the
contamingted ares. A body hamess 13 required 1o handie the hose ling Ang the life line, which
Siways ShOU!C DS WOrn 88 8 resCUe Savice Meiper (weanng simier air-supplied suit, dody har.
nass. and lite Line} should be assigned with no other duties than 10 observe the man :n the
NEZArdous 8res. NG the life hne and in emergency, ask for Nelp and De ready 1o rescue
the worker. (See $163)

Limnatons

B

The weanng of an mpervious suit for any extended period is extremaly fatiguing and
dangercus uniess it is well ventilated. The suit must be impervious to the subsiance en-
countersd. With the longest hose length for which use '3 intended assembied 1o the respiraior,
and the Iowest iniet pressure Intenced for operation introduced to the arsupply hose. constant
flow units Must deliver a1 least 4 ctm measured at the facepiece The exhalation resistance at
85 Iiters per minute shail not exceed 1 inch of water. When heimets or hoods are used. the
same requirements must be met except that the flow rate must be 8t iesst 8 cim For both types
of assemblies with the highest iniet pressure and snortest hose length, the maximum fiow shall
not exceed 15 cfm.

Aemarxs

No NIOSH® approval. For sdditiona! information, see Fieming. A. J.. D'Alonzo. C. A, and Zepp,
J. A, “"Modern Qccupational Medicing,” Chagter 7, “Pratective Clothing for the Chemical
industry,” Les and Febiger. Phisdeiphia (1960).

A Rangue-Hitsch vorex tube® worn gs 8 ponable refngerator can satistactonly cocl com.
pressed air for personnel weanng industnal protective clothing. The vortex tude is ight ang
small, and can be SIrapped (0 the Deit where it 30es NOL interfere with pRysical movement. The
tube cpermes on 20 to 25 cfm of COMpressed it at 80 to 100 pei and dehivers 15to 18 ¢t of s
codled S0 to G0°F Delow the Iniet Bir 1eMDarature. The tude CBN DS rEverses and used &s a
hester.

* Nmionat insidute tor OccupmOnl
** Aveiap'e from.

gncon Manytacturing Company

» O Bor 2-T

Mgustan  TX 7700t

Sstety ane Hesin. U 3. Dest ot mesitn. Rgucation and weitere
1
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TABLE 3 = SELECTION OF AESPRATORY PROTECTIVE DEVICE
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