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Trig s'angard ‘neiudes requirements of the Oceupatuonal Satety ang Health Act of 1970 (OSHA) as pudiished i1n the #o&cm -

Acg-ster” OSHA ntormation is printed in red.

1. SCOPE

", This standard peovides informiation foe the selection,
arndi  care  of reepiratory peotective  equipment
{meapirators}), The tenn “reapiestor™ in this standard i
uaril inclusively and applies to stmesphees.supplying and
are-purifving devices that peovide heeathabie sir o the
wrarer within the limits of the sjuipment, whatevee the
s see of sir. Thie dandard dors nat spply (or exposure to
sirimme radioactive contiinination for which fpecial con.
ancration may be neceasary. -

2. GENERAL

wee,

2.1 Kesnratore shauld not be ued as a aubmtitute for
adedquate rxhaust ventilation ar other engineering control

nwethods,

2.2 Reepirators shall be worn at all times where the
stinasphere may be harmful to employees due to unusual
wdditions, and where work is necessary in contaminated
or oxygenadeficient, confined sress. .

22.1 V-Jlu-n the airizinr deflcient in oxygen, the symps
tone range frum incressed volume of breathing end ace
rrinrstion of pulse rate to uncomsciousness and desth,
thepending upon oxygen enntent srxd the degree of & per-
wnt's getivity, Unconsciousness is immediate when &
mun breathes pure nitrogen and death may follow in a
{swr minutes.

2.22 An oxygen deficiency may indicate s hazard
uther than inert gas: ez, flammability (see 4.4). skin
tn leits, or ahsorption Uwnagh the skin, particulsrly
hividrngen cyanide, Threshold limit velues (TLV's) of sir
mintaminants are gren in S2T. Portable oxygen and
tos ie.gas detectors are covered in S3T.

2.3 Dure asygen shall not be umsl in stmosphere.
supplving respicatom,

3. APPROVED RESPIRATORS

3.1 Where «whredules for a particular type of rquipment
huve been . eetablished, only rquipmient listed and sp-
prosed by the Bureau of Mines und the National lnatitute
tor Ocvupational Sefety sl Hesltls shall be usd

Porions nnted 0 reg are irom OSHA requisions, Secton 191014

Venders end merchandise desi

nat include ell accoprable preduets.

only en sppreval af the isce! sutherity ininating +

SUNEDMMUT TEF NO. 26

»
Buwreay of
Minss
Type of Apprevs! Terminal
Respirator Sehedule Use Date
Self comained 13 thew 13E March 31, 1979
Gas meshs 14F e =
Supplied air o8 Maech 31, 1960
Uust, fume, mia 20 Merch 31, 1976
- Chewyesl cartridge 8 Mll\‘h. 31. 1976

otiens ere given 1o describe materiels and moy
Substitutrens bklu”lion ere to be mede

;.1.1 Reapiratnre purchased on or belore o
September 30, 1974 and meeting the foliowing Buresuof
Mines Schedules sre approved fur use until the folinwing
dates: - - =

® (ortain wirnmamned wrathing sprarstn mev he ungraded 10 mert
the requremente of 30 CFK, Part 11 ened rriabwied. Reber to
marderwrer.

** Terwunel war dews hae lven wthdraom and 8 mdefinne. =

3.1.2 Respirstors purchased sfter September 30,
1974 shaill be mapufsctured per quality control plan sp-
proved under Title 30, Code of Federsi Regulatioms,
Part 11 and shall meet the requirements of the Buresu of

Mines Schedules shown in 3.1.1. Such equipment will
bear an approval label besring the letters "TC™ inatead of

“BM”™.

3.12.1 Exception, spproved respirators pw-
chased attar Saptembar 30, 1974 end on or before
June 30, 197§ may be marked “BM™ if NIOSH hes ap-
proved the vendor's quality control plan under which the

respirstor was manufactured.

3.1.3 Renpirators purchased safter June 30, 1375

shall meet the requirements of Chapter 1. Title 30, Code |
of Federal Regulations, Part 11 =~ Respiratory Protective -

Devices: Tems for Perminsibility.

3.2 A list of the reapirators and their manulacturers, cer. _
tified by the National Institute for Occupstional Safety _

and Heslth (NIOSH) per 3.1.3, may be obtsined on
request for HEW Publicstion No. (NIOSH) 75-119 plus
cummulstive supplements from:

NIOSH Testing and Certification Laboratory
944 Chestnut Ridge Rd
Morgantown, WV 26503
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NIOSH Offier of Technieal Publicstions
et Ofliee Bailding h
Cineinnali, O 45202

U S0 Bareau of Mines

Health und Ssfety Researeh and Testing Center
RN Foriws Ave

thusdmrgh, A 158213

3.3 At the peesent time, thers gre no qmmul schedules
far airsupplicd suite,

3.4 A list of the seversl types of respirstory pritective
cquipment, arethad of opeeation, use, limitatiom, sl
remarks is given in Table 1, For additions! information in
thie regard, roferenee should be made to:

Peactiees fue Repiratoey Protection. ANS] 288.2.

American National Standarde lustitute, [ne. 1430 .

Broadway, New York, NY 10018 _ -

Respiratnn  Prowetive  Equipiment, Data  Sheet
D444, National Safety Courwil, 425 North Michigan
Avenure, Uhicagn, 1, 60611

Heepiratory Protective Deviers Manus) published by
Iniustrial Hygirne Associstion and
\merican Conference of Governmental lmdustrisl
Hygieniste {eupirs arr gvailable from Uraun and

Heumfield Ine, Box 1203, Ann Arbor, MI 48106)

American

4. USES AND LIMITATIONS /

4.1 L errs of cespiratoey protective erquipinent shall have
medical appraval, K

4.2 The sirqurifying respirators: L.e., canister gas
masks, chemical eartridge respirators, and mechani.
cai filter respirators (Teble 1C) ahal not be used for
rescus work, of Or emergency waork of any nsture.
This 1o lwvause thew peepirators do ot wpplv oxygen and
therefoee da vt prtert agsina possibie oxygen deflicien
vies, UOther eensons for this exguirement are that:

8. Coas maske are mtemded for gee with no more

than 2 percen, by solume of most tosie gases.

b. Chewrienl cartrige reopiratoes are intended for
e g0 aigmificantly Inwer ttie gas romeentrations than
camsier gae  naske. Limite vaey from 008 perrent
maninum 1o O perrent masimum,

4.3 The following warning <igne n-qmﬂ- immediate
returs to frnl’ e

a. |n-mnfunnlolt- heat ia the mluk-d sir. (A
properly operming canister will beeonwe wann on ex.
Jumure to eernin gases op vapom, but 8 canider which

Fietnng prinied in 1od are tom OSHA reguistiens, Section 1910.1000 senes

lwwames  sxteemely hot indicates thet eoncentrations

shove the conimrer Jinit have heen enmountenid.)

b. If nauses, dizzinres nr signa of distress deveiop.

€. If the camistrr hae 8 window indiestor whifh'
shaws the apecificd ealor change,

d. If any leakage is detected by smell, tostr, eyes,
e ar throst mmum\. /'

/

- ——

8. If high beeathing mi-unrr)ké;lnp-.

4.4 Air purifving reapirstors shodld not he ueerd in
atmospheres immedistely dengrrgGs to life andd heaith or
when the contaminsnt has posr warning properties, ex.
cept for macape.

4.3 Users shoulld u-!.-n/umnn- and cartridges apevi.
Rically approved for the oxie gae snd conrentration in he
encauntered. Canister masks that hear the label *AllL
Serviee.” “All-Purpose.” or “Universs!™ should nat be
usetl for a sperific gas or vapor if 8 canister 1a sveilahle for
that specific gas or vapor.

4.8  Ahhnugh self-contained hresthing appsratue ar enm.
hination air-line and eeif-comained breathing spperatue
hate no concentration limit in regard to toxieity, many
Iu:m- gases and vapnes ore flammaeble end the yeer eonbil

e expimedd to 8 potentisl fire or explosion. The 2.pereent
conrentestion lisnits sppreved for tosic gae remrvel with
camster-ype masks is within the flamemnahie range for
anne gaser. Work in stmospheres in or nesr the flam.
mable range is prohibited. ¥When the poaihility of flam.
mable atnwrpheres exmie. o rheek should be made with
an rxplmimeter and permissable conremtrations cone
firmed prive 10 entry. Sterddard F8J provides infonnstion
snul instructions for use of ortabie Nammabie vapor sad
g detretar,

4.7 Regpiratory prateetion is required for canrcer syoprct o
agente Refer to OSHA reguiatione fore specific eequire.
ments, Section 1910.1000 serwes onid to S2T.

4.8 An uncuntaminated sapply of sie must he gesuend
when uang 8 luwe mesh with bhlower,

S. SELECTION

5.1 In arlrcting a respirator, the following fsctors (.1 ~
5.1.6.0) e Tables 1 ond 2 shusild b commidered,
Fngineecing Drept Repart. Acvession No, 15167 = Respie-
atar Nelection,” also will prwvide guidanee,

8. Nature of the hazani
b. Severity of the hozard
"8  Type of rontmninant

C “'TD_, ITWP 0960525
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d.. Concenteation 6f the enntumimant

e Preriod pratertion is requized

. Locstion of the rontamsinated secu with respect
tr & wrere of reapieable air

9. Expected activity of the wenrer

h. Operating characteristies and hinitatione of the
nailahle respicatoes

L Safety eegulatiitm of state ar Joeal guvernmenta

5.1.1  Selfwnntmned hreathing appsratus rated for
At least 3antinute seeviee time should be used for entry
tta an teeespivable atimogqrbere,

5.1.2 Nelfenntuined beeathing apparutus with less
than & dhminute air @pply shall be nsed only for
vmergeney cgeeas and ot {oe rescue work or erentry.

5.1.3  Operatitee tnie fue selfcantained apparatus is
haeedd an moderste work rates. Operating titne is reduced
In dsereused reapiention eoquired by heavy exertion.

5.1.4 Only sellcontained breathing apparstus,
or combination sirdine reapirstor and seli-contsined
tireathing apparatus, shaill be used in oxygen<delicient
utmospheres or whers ihe contaminant is, or might be,
inmedliately dangerous 10 Ute. The asir in the selfe
enntaed unit of the combination sirsdine respirator and
slfeuntained beeathing apparatus shall be used only for
rerese in cvent the hosedine supply of sir is interrupted.
The solume of this exit supply may vary for different ape
pliestions, but shall be ample to allow the worker sufe
feirnt air o cscape from the contaminated ares. In any
e, this supply shall not be less than 3 minates. Con-
=ideration should be given to wsing only positive pressure
units,

5.1.5 Eacapr masks are uned only while the wearer
icaves & rontaminated sers. They are spproved umder
Subpart [, 30 CFR Part 11 and have s half mask
freepiree, ne 8 mauthpiece. Where eye irvitstion is s cons
sideratiin, 8 full fwepicee should be used. For encape ar
muergency puepoece frann unknown concentestions of ex.
ttemely hazardous stmampheres (any gas or vapoe having
s rated lethal comrentration LC 50 of lens than 10 ppm), s
peessure domand seifcontained breathing appacstus or
cumbination peessure demeand supplied aie respirstor with
pressure demand seifcontained beeathing spperatus shall
b yend,

5.1.8 Entry Masks. Use self-contained breathing
spiparstus with st least o 30-minute air supply or & com.
hinstion supplied air respigstor  with selficontained
hieathing air spperatun. Unit shall bhe of the pressure
demand type. The entry nanhs should be lorated outslde
of the putentially affeeted ares in 8 noncontaminated sres
st.d properly identified sl protected.

Purions printed in rea are tcom OSMA regutstions, Section 1810 134,

T

8.1.7 Fire Fighting. Uss selfcuntained )m-uhh{g
apparatus with at least o Weminute sir supply. Unit shell
be the pressure demand type.

5.1.8 oehiedule 13E of the U. S. Buresu of Mines
on aelfecomained  bersthing apparstus requires o res
msining servierdlife indicator or warning for mmpmdﬁ
heeathing air (rxeept for seifsrrarur). Some equipment
now on plants may nat hawe these slarme, Theee can and
shauid be' oltained from equipment suppliers for sp.
parstus Mot Ao equipped.

5481 When the device Is 8 combination seifs _
ontsined breathing spparatus srwl sirline reapirstor
(supplieslaie reapirator), either & manusl or sutomatic
valve(s) shall be pruvided ta change to the seifennainsd
sir supply if the airdine supply fails, sl to prevent the
wearer hregthing contaminated air from the outside
stmusphere. If & manusl vaive is provided, it shail he
canily apershle and Inested in 8 postion which is con.
venient to the wearer. If an sutomatic vaive inpruvided. s
warning also shall be provided to siert the wearer that he
is bresthing from the self-<contsined sir aupply, (1) when
hi» nommal sirdine supply fails. ar (2) when the seils
mmained air supply falls below 93 pareent of its full cone
winer premure, A quick disconneet and check valve shall
be provided rween the spparatus and the airdine supply
hme 10 permit eeady sscape from the sres. and tn prevent
loen of hreathing sir (rom the deviee or inhaling the

HH here, respectively,

-y L3 f

- §. BAEATHING AR

8.1 Both purchssed snd manuflectured breathing asir
shail meet or exceed the requirements of the apecification
for Grade D breathing air as described in Compreweed Gas

Amocistion Commodity Speeification C-1.1~-1966, See _

table below for gas amalysis swmmary:

Qas Content Anatysie?

Oy 19 precent min ta 23 pereent max

co 20 ppm max

Coy 1000 ppre max

Hysirecsr o 0.020 mg/liter max
{se condermgbles)

H0 Urw point lews than the lowest
probable wmprrsture to be
sreoumtered §

Ny Balarcs

Odae Free of all sbjectionable edors

t Koo 84T for deto an dirvet roading purishis driceion for ssygrn and
osther gaws sml vapase.

§ This is arrvaey i provent lvereap sad nappege of oir flow 1o the
mash. For whiss rofer w “llaminwh of Compronwd Gows”

82 A relishle supplier should be chomen. Visit his

facilitien t0 deterwiine his Urgree of control ever the

CONFIDINTIAL
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opeeatton, If an air compeesane ie ueed, it should he
renfuiieeatml, IF n habriested compersenr is used, it mga
have a earhon monovide or high temperatuee (or huth)
alaem. Anoual rontacts should be made @ aseure rquips
ment and proeedurss have nat changed.

6.3 Preferabls, erntified heeathing air shouid he pur.
chased frm a reliable supplice. 1l & choice has (o be made
between eertified air from o questionshie supplier and une
veetified s fron a relinble supply, the {stter would be
the reconunendmi choice, . N

6.4 Determine of the air is provided by comperssion or
rennctitution (king nitragen and oxygen) and anaiyae
re follows;

Mothod ef Analysis
Preparstion Recemmend
Cimmperesin = supphisr Chweh- 10 pereent af -
thwes ot Dl eviineines cviinders (run cach Liv
with anv gaers ither foe prreent CO and odor.
than sir,

Comperssion = applier
fille eviineimrs with
gasrs mther than air

Anslyre all evlinirrs

for peeeeat {1y, Cheek
10 preeent of cylinders
from Fach ot for prreemt
CO and oder.

Aralyer il cviinders
for prreemt Oy, Cheek
T 10 prrermt of cviinders
fran rach ot for
prreent CO and alor.

Recomuitutem

6.5 In addition s romplte anslveie should be con-
thirted perindically 1o smaure compliance with Table 3
wecifications. T

7. PRECAUTIONS

7.1 An exteniive bt of indtaxdiom in use and
precantinne for rarh type of resprestor is given in ANSI
/.88.2. Sam precautions are given in Table 1 under
hendings of Lunitations and Rensrka

7.2 The manufscturer’s instructions or precautions of
the ANNT atundard should be posted with the respiratory

ey fere,

7.3 All pe'scns who may have occasion o use
respirstory evices, or cause them (0 be used. shouid
be properiy trained in theit use. Ajss, in rxecution of
pinnt dlissstr plans, propee training in use of respirstory
peotevtive ~vquipment will aid in the performance of
anooth and wfe reecue o fepaie opefations.

7.4 A slight negative presaure uecurs ifside the facepicee
al tnee.fituing air-purifving repirators (Table 1C). Carr
must be taken o obtain an offeetive acsl botween the
facrpiree and face to preent inwand contaminamt leskage.

floruons onntetd 1n red are Fom OSMA reguisions, Secton 1910.134

Alws demand-type sirwupplied eespirstors and demand.
ity esllmuntained respirstors apeeste under negative
preesurr when the wesrer inhaies, Sinee aome inward
leahage of rontaminant may he possibie, thesr typee
powiiks much lrea protection. When purchasing new sirs
supphd, seifcontained or combination type. pressure.
tiemand should be specified.

74.1 A pressure.demand type selfcontained reapir.
ator or airupplicd enmbination seif«conuained should be
used in stmospherrs ennuining contaminants which ean.
not be detected hy amall or where apecisl precsutions
muet be taken to prevent the wearer from inhaling any
trace of contaminant. In this type eaquipment s small
jpoeitive pressure in maintsined innide the farepines st il
times, surh thet if & lesk should develap, there would be
no leakage of contsminant into the facepicce.

"73 A preper seat cannot be estabiished if the tempie

bars ot eye glssses axiend through the sesling edge
of fuli4ace masks. .

7.8 Contsct ierwes shail not be worn with full-face
mashs. See S4H.

7.7 ANl eyepieces in (ull-face maska approved by the
Burrau of Mines will pam the hali drep test. but some
plastic eyepierss may not pass the needie drop test (S4H),
Current schedules of the Buresu of Mines, however,
require thet eyepirces shall meet the pertinent require.
menta for impact and penetration apecified in the most
recent ANSI Z87.1 Safety Code for Eve Protection.

7.7.1 Fulklacr masks have been developed with
svatema  for mounting ooreective  lensed  inside  the
facepicee. Contact the manufacturers for assistance,

7.8 Masjor problems in the use of full-foce masks ot low
trmperstures are poor visibility and freeging of exhala.
tinn vaives, Antifog compounds can be used to coat the ine
side and outside of the ryepisce tn prevent ite fogring .
town to about 32°F. Below 0°F, however, antifog com.
pound will not prevent severe fogging. Atifog compounds
liwesh down snd require respplication periadieally.

7.9 A hsif-mask facepince dhould not interfere with the
wearee's use of spertacies or gogales. Proper arlection of
~uipment noemaliy will climinate any peoblewm of proper
fit when using & combination of hslf-mask facepirer and
spretacios or goggles.

7.0 Persone required tn wear teepirators must be clean
shaven in the arrs of the respirator sesl.

7.11 Conventional respirators do not conitine an al-
solutr hertier to transmimion of spesch. The reapirstor
rxhalation vaive ussaily provides a satiddartory pathway
for aperch tramemiwion over short distances in relatively
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“wter mach uee,

Juiet 8reas. Npeech tranwnissian devievs are gepiiabie.
L Cavtion: rherk fue aceeptability of elreteien| elassific
«atwon foe use in hazarious sreas, amel NIOSTH spproval
ahen moanted on respirator).

712 Howes for air supply should be acleeted 10 resiat
iemnrie o which they miay be expased,

8. CARE

41 Genersi. A centraliard muintenanée. cleaning. sad
Avrsge” atation should be used 10 care (or erapiiiiory
pviretine equipment,

1.2 Procedurss Applicable to All Respirstors

8.2.1 inspection. All respirators shall be inspected
~wutinely before and after cach uee. Thaose held ready for
cmergrnry use shall be jnapected at least monthly and

8.2.1.1 Self<ontained Lieesthing apparstus shali
« geried monthly,

8.2.2 Maintenance. When it is neceéssary to replace
anen ar deteriorated parus, anly those made apecificslly
or the device shall be used; snd the repair wori shall be
wenmplished by trzined personnel. For mast planta, it is
prefecable that parts of this type (subnssemnblies) be
replaced av a unit or returned (o the manulacturer or fae-
1ory teained persunnel fue repaie.

8.23 Clesning and Disintecting. Hespiratory
pavectine rquipinent, exeept canisters amdd earteidges,
shouled he virnned aned disinfected aflter cach use, uniess
Pesigned o budividiale, when they shall be cleaned ae
necessaey o aseure o asiitary and properly functioning
sk, —

8.2.4 Storsge. All respirstory protective evuip-
1nent shall be stored in 8 clean, col, dry plsce. out of
dieeet sunlight, under “eonditions of moderste tem-
preatoer, They <hauid he lorated for eacy sevessability
cb the Jocation wderquately  labweled i neeessary.
Hecpueatnes chemld mit be goeed in such plac + as lorkers
or tonl boves unieve they see in carrying cases or lmxes,

!3 Special Procedures for Maintaining, Clesning,
Disinfecting. and Storing Respirators

8.3.1 SeN.Contained 8resthing Apparatus. in
cemandtspe (Table 1), the evlinvder pressure diould I
thevherl  periadieally  amd  recharged  if beion rated
p ressure (eaerreted ta TOF ). Heehiarge sfter each e,
Ditlowing munufartures’s instruetions. Follow manufee.
tiree's instrimtiome an tightoess teste for eelfenntained
respieatars winl hvidrmtatio testing of isunpressed.air eviin.
reen Neenre that reguiator and low.persare alarms are
{ e b,

Poricas printed in 1ag sre lrom OSHA reguisnens, Section 1910.134

I

$3.2 Criinders shall be tested and mainusined o
preseribed in the Shipping Contsiner Specificationt
Regulstions of the Department of Transportation (49
CFR. Part 173).

. 8.3.3 Hose Masks. Cheek the blower periodically
for praper operation. Cheek hose fur wear and tear sfter
rach use and clean when nreessary. Kerp hose "M
when not in use to prevent entrance of chm ur mher
canteminsata.

834 Kir-Line Respirators. 'nu- f.r.-p.m -hould
bie aerviced after each use, en fuw sll ather rrapirsiors. The
flow control valves should b imepeeted after rach use and
cleanmd snd repaired, if necessary, Airdine hase should be
cheeked for wesr and trar after each use and he cleaned

when necessary, See SIH on siraupply system, =

835 Seil-Rescuers. Monthly inspection is the
most impertant pheee of the maintenaner prugram with
this type of rquipment beeaure the equipment is seidom
used but mus aiways be ready.

8.3.8 Chemical Cartridge Respirators

8.34.1 In plants with centralized maintenance
stations. cartridges sometimes ere  dincardad sfter o
predetermined period of use. Haskell Laberatory wiil
wtshlish chemical cartridge hreaktheough umes for

speeific togic atmospheres an rrquest to asus plants in
retablishing use perind eriteria.

N 0.31.2 Rrpheﬂnrm should be mcnrpnnlﬂi imo_
the nance and cleaning program. in most canes, the
wearer should net be reepomsibie foe scheduling replace. ™
ment cartridges in his reapiratae, Howevee, chemiesl ur-i
tridges shumld he changed when the wearer detects the
wdoe or itritating offeet of the rontaminant.

8383 Where the experted contaminant hes no
msloe ar irritating ~fTret, chemicsi cartridge mpmton
shsil not be used.

8384 Mouthpirre respirators shell not be veed
for routine penection. beesue berathing through the
muuth may bypeed the wior or irvitation warning of an ex.
pended cartridge. Thwas do mn have NJOSIT approval,

83.8.5 Particular care should be exereiend in the
stoeage of chemical rantridges hevause they deteriorate if

Cexpoeed W0 exeres moisture and 1o gasrous air enes

taminanta. Cartridges should it be stored in the ares
where the workinen use them.

$.3.7 Mechanical Fiker Respirators. Merhanical
filters of the “throwaway™ tspwe sinwald be discarried when
the hreathing resitaner  lweeomes  athersome 10 the
wearer. Some mechanics! filier rrapirstom use reciean.
able filteen, in whicly cane Ui filiers are cicuned when the
respirator is being serviesl - -

CON F'DENTL%L 0960528
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TABLE 1 - TYPES OF RESPIRATORY PROTECTIVE EQUIPMENT (CONT'D ON PAGE 7)

v .a

Teble 1A — Alr-Suppiied Sult

Method of Operstion

Alr Juoply from supphed-air Breatung apparatus. See STH on air-dmtribution sysiem.

Use

Opersting or repair work where thers is exp © b that are irr g or ve
10 the skin and MUCOUS MEMBTENES, But whers the SIMOPhers is NGt immediatety dangercus to
lifa. i inmadiately dangerous o lile. the resoirsiory equipmaent should De prowided as n 5.1.4
and e ar-suppiied surt Nould e kept with & siight pesitive pressum. In any case the air
UPly shouid not be leas than 1% mirutes 10 alow the worker sutficient air to escape from the
contaminated ares. A BOdy NAMESS IS SQUING 10 NANGie the-hots 1iNG and Ihe iife ling, which
Siways $houid DE worm &8 8 MSCUS aevice. Nelper (wearng aimilar sir-eupplisd auit. body har-
ness, anc life line) shouid De 133:10ned with NG other duhes then tO observe the man in U
hazerdous area. ettend the N line and in emergency, asx for NeIp and be eady to repéue
the worker. {See S18G).

Lmitstions

The weanng of an wmoervious suit for any extended penod 8 extramaely fat

countergd. With the 1ongest Nose Iangth tar which use is intended assembdled to
and the iowest Iniet m,:,sun' iNENAed fOr ONEraton :AtreduCed 10 the Mrau
liow urits MU deliver at least 4 CiM Measured at INe faceniece. The sxhajdtion resstance at
43 liters per mnute shall not axcesd 1 :neh of water. When heimets or, are used. the
ame recuifeMments must be met sxcept that the How rate must de at | @ ¢t For tom types
ot with the hig 1Nt Dressure and SNOCest Nose INGLY. the maximum fiow shall
not exceed 15 ctm.

Aemarks

NG NIGSH® approval. For aoditionss micrmanon. see Fleming, A/J., O Alonzo, G. A., end 2808,
J. AL “Modern Occuoetionsl Maedicne.” Chapter 7, “Protegiive Clolthmg for the Cheemeal
Industry,” Lea and febiger. Priladeiphia {1980).

A Ranque-Hilsch vortax tube™ wom as & portadie r!y&mu can satistactonty cool com.
preassd air for pereonnel weanng ndusrisl p ivg/ clothing. The wbe la light and
$mall, and can be strapped 10 the deit where 1t does Aot interfere with physical movement. The
tube cperaies on 0 to 23 cim of compressed air & 10 100 o and delivers 1510 18 citm of &

cooled S0 w0 G0°F Deiow the iniet alr tempers . The b can e reversed and used 88 8
nester.

. tor O

¢ Avatiadie frem
Encon Manutacturng Company
P O Box Mis-T™
Mouston, TX 7001

Safety ¢ Hearn. U. §. Oeot of Mesnn. € nd Wellare

CONFIDINTIL -
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Supplied-Als Nospiester)

Alr-Line Respirates (Type C

Nonhinkabis huse sheuld be used ¥ operating preveucs s
M Msul joos §.2.4).

Supplied-Al Rusplrater
Whhout Blower

(Yree B

Supplied-/ i

Roapleater)

Wb Dlowe
(fypo A

Toble 1B ~ Atmosphere Suppiying Resplrslers
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i;lg: .32
1: zfix,

Rosplrater)

TABLE | - TYPES OF RESPIRATONY PROTECTIVE EQUIPMENT (CONT'D ON PAGE §

. el -

Oumend Type

T S e Ty

= Micheviaing]

Mathed of | In Chamen ouhaied water | Alr am high p
cpttation § veper rescis WAN & grang- | cytinders (nermally 2000
. . fovapk oh b

Remartes | Net approved)

1 Not approved ke use m Compeny she?
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TABLE 2 «» SELECTION OF AESPRATOAY PROTECTVI DEVIER

A irstr

Cuygen senicieney

Set<gonimned DIANING 80ANIUG

Comuainaton swrdine Menaor and seil-contmned
proathing asseratue

Qmew.se sentaminant .
SRy dangerous 10 Ule (see 1.1.4)

Not mmesistelty sengerous s lile

Sothcontamed WesiNing spperars
Combination aireing reEDIEIS? and l-4entaned
weslng soearsiug

Houe Mask wheut diower

CROMISsLLarTidge reBirsr

Paroci 418 sortannant
wymgisrety canqerous B e eee L1.4)

Mot ivwradistely dangerous B Me

Satl-aertuned Srsahing swserman

Comaingion asirdine meprswr and serl-conuned
Weavung speerssn

Mechamecs) Ser respirsine
Aledirws respirse

Abrasive-ninstiny] ressirater
Hone Mask wihet Meower

Compniten §aecus W DAMCYIed contamment
rermiistely sangeraus © Me iese L1.4)

NOt Wty sangorous W e

Sal-conmined Sremhing sweeretus
Combingtion airding rempereior and sel-sentamned
Yesting ssowrsms

Alrding  reapiresse .
Hans MaAR wiReut Diewer

ugat ang sl SRer respirmory
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43 SAFRTY
. ENGINEERING STANDARD
RESPIRATORY PROTECTIVE —
EQUIPMENT JAN 1964 s 2H
™S PAQE
AEvISED OCT 1980 -
Niemics__ DEC 1978 Page 1 of 9
T¥ s sianzard rciudes requirements of tne Occupations! Satety 8na Health Act of 1970 (OSHA) a8 publisned in the Federst
Bogister. OSHA .nfarmation i printed in red. i
' 1. SCOPE institute for Occupational Safety and Health (NIOSH)
. which utilize a high-pressure cylinder for oxygen may be
Thie standard provides infornnation for the selection,  eed. Clused circuit caygen gencesting type equipment
ure. and care ol respiratory protective equiptment L hgil not be used.
teespirstors). The term “respirstor” in this standard is .-
wred inclusively and applies 1o stmasphere-supplying and 2.5 Each location shall dewsiop written procedures
. _ | aimpurifying deviees that provide bresthable air to the  covering the selection, use, and muintenance of
b § wesrer within the limits of the cquipment, whataver the  respirators,
g 3| source of air. This standard does not apply fur exposure to
® 3| si‘burne redioactive contamination for which specisl con- 3. APPROVED REBPIRATORS
4 sideration sy be necensary. 7 ) ‘
3 é - 3.1 Only equipment appraved by the Natomal lowtitute
zg 2. GENERAL for Occupational Safety and licalth/Mine Safety llealth
“5 Admimintration (NIOSH/MSHA) shall be used. .
g: 2.1 Heapitstoen sitould not i used an s sulmtitute for ] : -
23] 4 equate exbisustveatidatun or other engineering control 3.1.1  Respiratnrs purchased atier Septembder 30,
§ § rthods, 1874 shail be manufactured per quality contenl pian ap.
e praoved under Title 30, Code of Federsl Regulaunns,
%8| 2.1 Respirators shall be worn at all times where the  Pget 11, Such equipment will besr an appraval label
= § stmosphere may he harmful to employees due to unususl  bearing the letters “TC™ inmtrad of *BM.”
§ # | conditions. and where work is necessary in contaminated
3 § oe o;ysgn.dcﬁcieng, confined aress. 3.1.1.1 Esceptions. Sell<ontained bresthing ap- .
- reratua approved by Burcau of Mines under Scheduie 13
53 2.2.1 When the sir it deficient in oxygen. the saymp-  through 13-E equipped with an audibie end<fcermer
Z§| toma range from incressed volume of bresthing and sce  life indicator and gas masks approved hy Buresu of Mines
;i crierstion of pulse rate to uncomaciousness and desth,  under Schedule 14F are spproved for use until further
> | depending upun oxygen content and the degree of a per. notice provided they (1) were fabricsted. assembied. or
¥ g s 's activity, Unconsciousness is immediste when 8 built under an appraval or any modification thereof ivued
w man breathes pure nitrogen and death may follow ina by the U. S. Buresu of Mincs, Deparumen: of the intenior.
§§ te'w minutes. (2) were purchased on or before Jjune 30, 1975, snd
§ .. (3) sre maintained in an approved condition. -
§ $ 222 An oxygen deficiency may indicate a hazard
;g uther than inert gas: e.8. ﬂmmbillty (see 4.6), skin 32 A list of the respirators and their manufscturers, _
= =1 totieny, or sbeorption through the akin, psrticularly  certified by NIOSH may be obtsined by requesting HEW
! hydrogen cyanide. Threshold limit values (TLV's) of air Publication No. NIOSH 75«119 plus cumulauve eup-
w cotaminants are given in S2T. Portable oxygen and  plements from:
S | tonic.gus detectoes are eovered in S3T.
NIOSH Testing and Certificstion Laboratory
2.) Pure oxygen shall not be used in open circuit. self 944 Chestut Ridge Resd
; 8 contained. atmesphere-supplying respirators, of in sircline Morgantown, WV 26508
= g o e . Division of Technical Services
- 2.4 A closed circuit {rebresthing) system recirculates NIOSH
E exhaled gir. makes up oxygen end removes undesirsble Robert A. Taft Laboeatories
- | ®ats such an carbon dioxide. Pure oxygen must be used 4616 Columbia Parkway
< | with these systems. Systema approved by the National Cincinnati, OH 48226
§ P3rons prirvded N red are trom OSHA reguiations, Section 1910.134 DUP 0960535
- > Vendars end merchendise dasignations are given e describe meteriais snd mey o
L not inciude all acceprebie products. Substitvriens by suppliers ere 10 be mede
o only on epprevel ef the lecal eutherity initisting the use of this stenderd.
UL COMMTICE O 8
N . -
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3.3 Atthe present timg. there re no approval schedules
fne gir.aupplicd auits.

3.4 4 jut of the scveral types of respiratory protective
cquipment, method of operation. use, limitations, and
remaria o given I Table 1. For additional information in
thie regard. refreence should be made to:

“Practices {ne Respiratory Protection,” ANSI 288.2,
American National Standards [nstitute. Inc, 1430
Brosdway, New York, NY 10018

Respirstory Protective Equipment, Data Sheet
[)=444, Nationsl Safety Council, 425 North Michigan
Avenue, Chicago. IL 60611

“Respirstory  Protection Program. A Manusi and-
Guiderline.,” American Induatrisl Hygiene
Association, 415 Wolf Ledges Parkway, Akron,
Ol 44311

4. USES AND LIMITATIONS

41 Laeervuf reapiratory protective equipment shall have
medieal spproval.

4.2 The air-puritying respirators; Ls., canister gas
masks, chemicai cartridge respirators, snd mechani.
ca! fiiter respirstors (Table 1C) shall not be used for
rescue work, or {or emergency work ol sny nature.
This 1e beesuer these respirators do not supply oxygen and
therefore tlo not protect againat possible oxygen deficien-
cien. Other reasons for this requirement sre that:

8. (as masks are intended for use with no more
than 2 percent by volume of modt toxic gases.

b. {Themiical cartritige respicators are intended for
uer gn mgnificantly lower toxic gas concentrations than
camister as masks. Limitn vary from 0.05 percent
msuimum to 0.] percent maximdm.

4.3 The follawing warning sigs require immediate
rrturn to fresh aie: -

s. lincomforuble heat in the inhaled air. (A
properiy spersting ister will b
msure 1o ceftain gasea ar vapors, but s canister which
lrcamere  extremely hot indicates that concemtrations
annve the cadister limit have been encountered.)

warm on ex-

b. If nauses, dizzinew ar sighe of dimress develop.

€. If the camatrr hae 8 window indicator which
showe the specified color change.

Portions ormed in red & vom OSMA reguimone. 5‘{&} 1910100 serves.

~ CONFIDENTIAL

d. If sny leakage is detected by smell, taste, eyes,
nose or throst irritation.

e. If high bresthing resistance develops.

44 Air purifying respirstors should not be used in
stmospheres immediately dangerous to life and health or
when the contaminant has poor warning properties. ex-.
cept for escape.

4.5 Users should seiect canisters and cartridges speci.
fieally appraved for the toxic gas and concentration to be
encountered. Canister masks that bear the label “All
Service,” “All.Purpose,” or “Universai™ should not be
used for & specific gas or vapor if a canister is availsble for
that specific gas or vapor.

4.8 Although self-contained breathing apparatus or com.
bination sir-line and selfcontained breathing apparatus
have no concentration limit in regard to toxicity, many
toxic gases and vapors are flammable and the user could
be exposed to & potential fire or explosion. The 2.pereent
concentration limita approved for toxic gas removal with
canisterstype masks is within the flammable range for
some gases. Work in stmospheres in or nesr the {lam.
mable range is prohibited. When the possibility of flam.
mable atmospheres exists, 8 check should be made with
sn expiosimeter and permisssble concemrations con.
firmed prior to entry. Standard F6J) provides information
and instructions for use of portable flammasbile vapor and
gas detectors.

4.7 Respirstory protection is required for cancer suspeet
agents. Refer toe OSHA regulations for specific requre-
ments, Section 1910.1000 series, and to S2T.

4.3 An uncontaminsted supply of sir must be assured
when using 8 hose mask with blower.

3. SELECTION

$.1 In ssiecting a respirator, the following factors (5.1 ~
5.1.8.1) and Tables 1| and 2 should be considered.
Engineering Dept Report. Accession No. 15167 “Respir.
ator Selection.” slso will provide guidance.

8. Nature of the hassrd

b, Seventy of the hazard

e. Type of contaminent

d. Concemtration of the contaminamt

8. Period protection is required

f.  Logation of the contaminated sres with respect
to & source of respirable air

64
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.+ g. Expected activity of the wearer
R. Oprrating characteristics snd limitstions of the
avafiable respirstoes

- L Eufny rrgulluor\n nl' state or locni governments

YRR ‘rlfcnmnmd hrenhlu npmrnw rated for
A .rut m -minute acrvice tune should be u used for emm
D oan |rrr-p|rlble llmo-phcre

5.1.2 Self.contained breathing apparstus with lese
than s 30.nunute air supply shall be used only for
eqiergency " égress and not for rescue work or reentry.

- -

(<:5.1.3 Operating time for sclf-contained apparatus 1s
st on maderate work rates. Operating time. is reduced
uv tneressed respiration réquired by hedvy exertion

5.1.4 Oniy sell<contained breathing spparatus,
or combination eir-line respirator and seit-containes
beesthing sppsratus, shall be used in oxygen-deficient
strospheres of where the contaminant ls, or might be,
immediately dangerous to lite. The air :n the eelf.
comained unit of the combination sir-line respirator and

sclf-containe:l breathing spparatus shall be und onlv for’

rgren in event the hose-iine supply of sir s lmermpled
Tr.r volume of thia exit supply may vary for different ap-
pitcations, but shall be ample o allow the worker suf-
fictent sir to escape {rom the contaminated sres. In any
n-e this supply shall not be less then 3 minutas. Con.
sit’kration should be given to using only positive pressure
unita. — .

: 815 FEacape masks are used only while the wearer
lerves » conaminsted arca. They are approved under
subpart I, 30 CFR Pert 11 and have a half mask
~far epiet¥ar » mouthpicce. Where eye irritation is e con.
siceration, & full faceprece should be wsed. For escape or
rriiergency purposes [rom unknown concentrations of ex.
iremely hatardous stmospheres (any gas or vapor having

s tated lethal coneentration LG 50 of less than 10 ppm). s

privaeure demand selfcontained breathing apparstus or

commnation pressure demand supplied air respirator with
prassure demand self<contained breathing spparatus shall
be used.

5.1.8 Entry Masks. Use self-contsined bresthing
spoarstus with at least & 30-minute sir supply or a com.
bination supplicd air respirator with selfcontained
brreathing air spparstus. Unit shall be of the pressure
drmand type. The entry masks should be located outside
of the potentially affected ares in a noncontaminated ares
arel properiy sdentified and protected.

paratus not so equipped.

. —

5.7 Fire nghnng Use nell'-eonumed breathing f
* appd¥atus with at least s 30-minute aie supply. Unit shall

be the premure demand type. )
:8.48 Schedule 13E of the U. S. Buresy of Mines

on oelf-eonumed bnnhmg Sppsratus requires & re-

maining service.life indicator or warning for eompnued

-bresthing air (except for seif.rescue). Some equipment

now on plants may not have these slarme. These can and
should be objaingd from equipment suppliers for sp-

5.18.1 When the device is & combinstion self-
contsined bresthing spparstus and asir-line respirator

{supplied.sir respirsior), either o menual or sutomatie .

vaive(s) shall be provided to change to the seifcontained

arr supply if the sirline supply fails, snd to prevent the
wearer bresthing contaminated sir from the outside
aundephers. If & menual valve is provided. it shall be
easily operable and located in a position which is cone ~

venient to the wearer. If an sutomatic valve is provided.a
warrung also thaill be provided o alert the wesret that he

contsined air supply {alls below 98 percent of its full con
tainer pressure. A quick disconnect snd check vaive shail
be provided between the spparatus and the air-line supply

hoss 10 permeit ready escape from the ares. and to prevent

ioss of bresthing air from the devioe or inhaling the
surrounding atmosphere, respectively,

6. BREATHING AIR

&1 Both purchased and manufectured breathing air

shall meet or exceed the requirements of the specification
for Grade D breathing sir as described in Compremed Gas

Amsocistion Commodity Specifiestion G=1.1-1966°, See _
tabie below for Grade D analysis summary, and G=1.1 for -

details including sampling and snalytical procedures.

QGas Sreathing Alr Anstysie
0, 19 perosnt win o I3 percemt maxt
co 20 ppm maz
Co, 1000 pprm maz
Hydrocarbem 5 mg/m?

{condensed)

H,0 Dew point lem than the lowen
probable tempersture to be
esnoountered

Nz Balance

Odor Free of prencwunced odors

!

i

18 breathing from the self-<contained air supply. (1) when
his normal sirline eupply fails. or (2) when the seifs

T See SOT for data on dirvct resding purtsbie suygen snsiyeers.

This » rrermary W prevent frevse.ap ond soppane of sir flow 18 the
mosh. For tables rofer 1o “Hondbash of Compremrd Goare”
] . PR .

* \vsitanie trom Comoressed Gas Asssistion Inc, 500 FIMh Ave. New York, NY 10038

Pcrons orma 1A red e trom OSMA reguisions, Sectien 1910.134.

1
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82 & rehishie syppher should be chosen. Vit hw
fartictos 1n detertmine hin degree of control over the
aperer e I an mir campressor is Used, it should be
narerersted 10 s lubnested compressor is used, il must
havs & rarinn monazide or high temperature (or both)
slars  arnusl enntacta should be made 1o assure equip-
mer art prenedures have not c*\lnjed.

6.3 I've -rat . "tertified breathing “sir should be pur-
cliser teuer o reliskile supplier. If & choice has 10 be made
betwasr cortif rd sir {rom & questionabie supplier and un-
ceetifiec aor {rom o relisble supply, the latter would be
the rerpr.mended choice.

84 Dwrcrmine if the air is provided by compression or
rrennstiagtiun i mising nitrogen and oxygen) and analyse
as loriowy

NMetmag ot ~ Anataia .
Prepsretion Recommend
(iomromeure = sunphe, Chech 10 percent of

Aven [ s miimem

evlinders from each iot

i e guies oiher for pprﬁ CO snd edor.
her et
( wmrwosens. - supplier Aralyze ali eylinders

fire evs mwef with

gosm~ mner Ihngn mr

for percem Oy. Cheek
10 percent of cylinders
from esch lm for ppm
CO and odor.

Analyse oll eylmhn
for pereent Qg Clwek
10 percent of cylinders
from each lot for ppmn
CO and odor. .

Koy nwtitutian

8.5 In sddition s complete snalysis should be cone
fuctrd prriodwally to assure compliance with table in 6.1,

7. PRECAUTIONS

7.1 An exterwive lint of imstructions in use and
prerauunns fo- each type of respirator is given in ANS!
288.2 Some precautiona sre given in Table | under
hesdines of L mifaliona and Remacks.

7.2 The manuflscturer’s inatructions or precautions of
the ANS( standard should be posted with the respirstory
drvice - —

7.3 All persons who may have occasion 10 use
respiratory duvices, or cause them to be used, shall
be properly Wrained in their use. Alsc, in exescution of
plant disasier vlans. proper training if use nf respirstory
protective  rquipment will aid in the performance of
mnousith and safe rescue or repair opérations.

7.4 A slight negative pressure occurs inside the facepiece
of facr.fitting air-purifying respirstors (Table 1C). Care
muet be tsken to ohwin sn effective seal between the
facepreer and face to prevent inward contaminant leskage.

Pyt ' aeiag e TRE are um OSMA reguisicne. Section 1110134

Also, demandtype sir-supplied respirators and demand.
type eeif-contained respirstors operste under negstive
pressure when the wearer inhales. Since some inward
leshags of contaminant may be possible, these types
provide much less protection. When purchasing new air.
supplied. seifecontained or combination type, pressure.
demand should be specified.

TA.1 A pressure-demsnd type self-contained respir.
sto: cr sirsupplied combination selficonained should be
used in sunospheres contzining conaminants which ean
not be detected by smell or where specisl precsutions
munt be taken to prevent the wearer from inhsling any
trace of contaminant In this type equipment. s small
positive pressure is maintained inside the facepiece st sl
umcs. such that if s lesk should develop, there -ould be

Do leskage of contaminant into the facepiece.

7.5 A proper seai cannot be established ¥ the tempie

bars of aye giasses extend through the sealing odco
of fuil-tace masks.

7.8 Conuct lenses shall not be worn with full-face
maska See S4H.

7.7 All eyepieces in full-face masks approved by the
Buresu of Mines will pass the ball drop test but some
plastic cyepieces may not pass the needle drop test (54H).
Current schedules of the Bureau of Mines, however,
require that eyspieces shall meet the pertinent require.
menws for impact and penetration specified in the most
recent ANSI 287.1 Safety Code for Eye Protection.

7.7.1 Full-fece masks have been developed with
systems  for moumting corrective lenses imside the
facepiece. Contact the manufacturers for sssistance.

7.8 Major problems in the use of full-face masks at low
temperatures are poor visibllity and freezing of exhala.
tion valves. Antifog compounds can be used to coat the ine
side and ouwside of the eyepiece to prevent iu fogging
down to about 32°F. Below 0°F, howevar, antifeg com-
pound will not prevent severe fogging. Antifog compounds
bresk dewn snd require reapplication periodically.

7.9 A half.mask facepiece should not interfere with the
wearer's use of spectacies or goggles. Proper seiection of
equipment normally will eliminate any problem of proper
fit when using a combinatien of half-mask facepisce and
+ ooctacles or goggles.

7.10 Persors required to wear respirstors muat be clean
sheven in the ares of the respirater sesl.

7.1 Conventional respirsters de not constitute sn ab-
solute bareier to transmission of speech. The respirsior
ezhalstion veive uslly provides o satisfactory pathway
for spexch trarwmimsioa over short distances in relatively
CONTIDIITN
' ( LTI
- e e 0960538
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quisi aress. Speech tranamisiiin devices sre svailahle.
(Caution. cheek for accepability of elecirical claneifi.
ronias for use in hazardous sfeas, and NIOSH spproval
=nra ‘mou nted on re-pxnl.or)

T2, r{o-ﬂ for sir -upplv lhomd be .elecled to reswt
chrn!ttlll to which they miy be expased.

" 8. CARE

81 Conorll A centralized mlmlemm:c cleamng. and
stordzr suation should be used to care for respirstory
pmle:’w! equipment. T

7 Procedures Appuclblo to All Respirators

8.2 Iinspection. All re-pinmn shall be inspected
cvutinels hefare and after each use. Thore held rexdy for
rr rrgrmcy use shall bc lmpecxcd at least momhl) and
aitr = cach use, S

|~.._..

8.2.11 belf-conumcd bmnhmg .pp-rnun shall
v peected meathly.

i5.72 Maintenance. When it is neceasary to replsce
=ord or dricriorated parts, only those made specifically
for (a2 device shall be used: and the repair work shall be
a~ecunphished by trained personnel. For most planu. it is
prefi'rable that paru of this type (subamemblies) be

repinced as & unit or returned o the mlnufumur or fac-
tory 2rained pervonnel for repair.

8.2.3 Clsaning snd Disinfecting. Respiestory
prot~ctive equipment, except canisters and cariridges,
should be cleaned and disinfected after each use, unless
assigned w individuals, when they shall be cleaned as
necéssary to aseurt & sanitary and properly fnnetmm.
maslc.

! 8.2.4 Storage: All TTeapirstory protective equip
ment diall be stored in & clean, cool, dry piace. out of
wirt suniighl, under conditions of moderste tem.
reeature They should be located for easy sccesdability
and. the locstion adequately lebeled if ry.
Kespirstors should not be stored in such places as lockers

T2 Cylindres ahall be et and " mainained o
presceibed an the Slopmng Contriner  Sperification
Regulstinna of the Department of 1un-pmuuon (49
CI'R Pant 173).

" ¥3.3 Hose Flasks. Chéck the blower periodicaily

for proper operation. Check home for wear and tear after
esch use and ciean when necessary. Keep hose capped
when not in use o prevent entrance of dust or other
cor targinanu.

= o

- -
8.3.4 Air-Line Rnpluton The facepiece should
be serviced afier each use, as for all other respirators. The
flow control vaives should be irmpected after each use and
cleaned and repaired. if necessary. Air-line Rose should be
checked for wear and tear after each use snd be cleaned
when necessary. See S1H on sirweupply system.

135 Seli-Rescusrs. Monthly inspection is the
most important phme of the maintenance program with

-this type of equipment becsuse the -qmpmem is seldom
" ‘used but mus always be ready.

$.3.86 Chemical Cartridge Respirators

8.38.1 In plants with centralized maintenance
stations, cartridges sometimes are discarded after a
predetermined period of wse. Haskef Labdorstory will
cstublish chemical cartridge breskthrough times for
specific toxic atmospheres on request to assist planus in
establishing use period criteria.

8.3.82 Repiascement should be incorporated inta
the maintenance and cleaning program. In most cases, the
wearer should not be responsible for scheduling replace-
ment cartridges in his respirstor. However, chemical car.
tridges should be changed when the wesrer detects the
‘odor or irritating effect of the contaminant

x - . = .
8.3.83 Where the expectied conuminant has no
odor or irritating effect, chemical unndce respurators
shall not be used.

_ 8384 Moqthpim respirators shall not be used
for routine pretection, becsuse bresthing through the
mouth may bypass the odor or irritatinn warning of an ex-

ot ol boses uniess they are in carrying cases or boxes.

8.3 Soecial Proceduras for Maintalning, Cleaning,
Disintecting, and Storing Respiratora

8.3.1 Selt-Contsined Breathing Appsrstus. In
demand-type (Table 1B), the cylinder pressure shall be
rhegked monuily and recharged if below rated pressure
jcarrected to 70°F). Recharge after each use, following
manufscturer’s instructions. Foliow manufscturer’s in
strustions on lightness tosts for selfcontained respirators
and hivdrustatic teating of compressed-air cylinders. Assure
Uis(’ FéTnintor and low-pronaure slarms arc functioning.

Posioas prnied 1a red sre trom OSHA tsguistiens. Sechion 1910.904

ded cartridge. These do not have NIOSH aspproval.

$.3.6.3 Particulsr eare should be exercised in the
storsge of chemical cariridges because they deterorste if
exposed 10 excese moisture and to geseous sir con
aminanus. Cartridges should not be swored in the sres
where the workmen use them.

8.3.7 Mechanica! Filter Respirators. Mechanical
filters of the “throw-away" type should be discarded when
the bresthing resistance becomes bothersome to the
wearer. Some mechanical fllier respirstiors use reclesn-
able filwers, in which csse the filters are cleaned when the
respirstor is being serviced. '

R .
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TASLE 1 - TYPES OF RESPIRATORY PROTECTIVE EQUIPMENT (CONTD ON. PAGE 7)
, R Table 1A - Alr-Supplied Suft

Metnod of Ogeration Air supply from guoplied-8i¢ Brestning apPaTalus Ses SIH On Bir<distnDution Sysiem.

Use Omrlung Of 1EDAIr wOrk whne/e tNEre i3 8XD0SUTE 10 SUDSIANCAS that are IMIBNRG OF COMOsive
& - 10 the sKkin aN3 MUCOUS MEMDraNes. DUt whaere tha Stmosphare is Not )immediately gangsrous te
. lite 1 immedgistely dangerous 10 life the respiralory equiPMEnt shouid De Drovided es :n 5.1.4 ‘
and the air-supphed sut sNOUIS be kepl with a slight positive pressure in any case the g
- supply snould NOt be less than 18 minutes 10 8low the worker suthiclant 8if 1O §3CEDe 11OM tNg
coniamingied 8rea A Dody hamess '3 reQu'ed 1o handie the hose iine and the jite lineg. whieh .
aiwgys should De worn as & rescue Gevice Heiper (weanng simitar ar-supoied suit. body har-
= ness. ana life ling) shoui De 833.3NeC with no other duties then To oDserve the man in the

hazardous args, aitend the his line ans in emergency, ssk for help and be ready to rescue
the worker (Ses S16G).

Limitatons R The weanng ©f an (mpervious sun 10f 8Ay extended pencd i sxiremely tslguing and

dangerous uniess it is weil ventiaied The sunt must be Impervious to the substance en.
countered. With the longest NOse 1eNQN 10r which use i intendec assembdled 10 the resoirator,
ANd the I0wes! INiet PresIuTe INtENYed 10r J08TEHON INTOUUCEd 10 the air-SuDply hose consuant
fiow unitsThust deliver 8 least € cim measured st the facepiecs The axneislian resistance af
85 liters par minute el NOt sxceed 1 inch Of wBler. When Neimets or NCOds are UG, the
SAME TeQUINSMeNts Must e ML exCeP! that the Tiow rate must de 8t least § ctm. For bom types

of assambiies with the nignest iniet pressure angd shonest hose Iengtn, the Maxwmum fiow shall
- not exceed 15 cim

Remarxs No NIOSH® approvat For scaitions! information, see Fieming. A J.. D'Aionzo. C A, and Zapp.
J. A, “"Modgern Qccupational MediCine.” Chapter 7, “Proiective Clothing for the Chemical

Industry.” Les snd Fediger, Philaaeipis (1980}

A Ranque-riisch vortex tude®® wom as 8 portabie reingerator can satistactionly cool com.

— DIESSeC &ir fOr PArsONNel wearnng :nausinal protective ciothing The vortex tute s Light and

' smali, and can be strapped 10 the Beit where it does not imeriere with prysicat movement The

cooled 50 10 60°F Delow the nist air temperaturs. The tude can de reversad and used as 8
heater

Sataty ang Hesitn. U S Oept of Hesih. Bducaon ane Weltwe

. N 0 O &
“* Avamiadie from .
Encon Mautecturiyy Compeny
# O Box MN-T™
Houston, TX 77009
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S tube operates on 20 to 25 cim of compressed air at 80 10 100 ps: and delivers 18 10 18 otm of air (
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j T TABLE 2 - SELECTION OF RESPRATOAY SAQTEICTIVE OEVICE
. Hazned , Reapiratnr
J Srmen amciency B ) o Seitgomaned Dreathng 2008TRIS
; . _ Commnaten awdind Nrtior and seliContaned
i - - - dreathing apseratus

SammD .8 cON AMNRNL .
wniisery dangerous 10 lite (so0 L1.4)

Mo wnmacimely SANGerOLS B iife

Selt-centained Jresdng apoerats
Compingtion airdine mepirsior and setlcontined
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T 1.8 3naacs Acludes requirements of the Occupauonal Salety and ﬁunn Act of 1970 (OSHA) 8 pubmnod in the Federa!

Re; 20 OSHA information iy printed tn red
1. SCore

Plie standared provides infurmation for the selection,
e, aind cure  of rn;uulﬁi} prutective  equiprnent
ceespiratoes). The term “respirstor™ in this standard s
used i lusvely and applies to stinuapheresupplying and
sir-punlying devices thet provide breathable air to the
wecarcr within the limits of the equipment, whatever the
wurte of sir. This stenderd does not apply fur exposure to
s1tbc Fne radicactive contamination for which lpecul con.
siierslion msy be necessary. _

2. GENERAL

2.1 - ‘(:;-ur wtars sisould ot Ix ueed a2 2 sulsitute for
aele .‘-..m ¢« vdist sentilation or other cngine crm¢ conteol

rnrll ole

2.2 Repirators shall be woen at all times where the
atmyephere may be harmful to employees due to unusual
cond.uiane, sad where work ia necessary in contaminated
ur oiygenadeficient, confined aress.

2.2.1 When the sir is deficient in oxygen, the symp.
toma renge from increased volume of bresthing snd ac.
celerstivn of pulse rate to unconsciousness and desth,
depeading upon oxygen content and the degree of s per-
sott's activity. Unconscicusness is immediate when a
man breathes pure nitrogen end death mey lallow in 8
low minutes.

2.2.2 An oxygen deficiency may indicats & hasard
other than inert gess: e.g.. {lsmmability (see 4.6), skin
toxicity, or absorptien through the skin, ps ciculsrly
hvdeogen cysnide. Threshold limit values (TLV's) of sir
contsminants are given in S2T. Portsbie oxygen and
tuzic-gas Jetectors are covered in S3IT,

2.3 t'ure oxygen shall not he used in npen circuit, self

contained, sunnsphere-supplying respiraters, or in sir-line
vy eeepicatucs,

2.4 A clused circuit (rebreathing) system recirculates
rahaled air, makes up uxygen and removes undesirable
knses such ae carbon dionide. Pure oxygen must be used
\nlh thrae syatenia, Systeme appeuved by the National

!om«n et N o8 oo e oou reguiaions, m 1990134,

lmmute for Occupational Safrty and Heslth (NIOSH)
\-hnch utilise s high-pressure cylinder for ¢ oxygen may be
wed, Closed circuit onygen generating tyre equipment
shail not be used.

28 Fach locstinn shall develop written procedures

cavering the selectiun, use, and maintensnce of

respirators.

3. APPROVED RESPIRATOAS

31 Only equipment spproved by the National lmutute

for Occupalional Safety and l'lcillh/Mine Safety tfealth
Administration (NIOSH/MSHA) shall be used.

311 Nespiratare purchased stter September 30,
1974_shall e manufacturcd per quaity control plan spe
provéd under Title 30, Code of Federal Rerulstiom,

. Part 11. Such equipment will bear sn spproval label

beseing the letters “TC™ irmtead of “BM."

T 3.4.1.1 Exceptions. Sel{<onwined Lresthing ap-

paretus sppenved by Bureau of Mines urnier Qc-hw!ule 13
through 13-E equipped with an elibl

life indicator and gas masks spproved hy Burcsu of \lmn o

under Schedule 14F are sppreved for use unuii further
notice provided they (1) were [abricatrd, ascembled, or
built under an spproval or any modification thereef inmued
by the U. 5. Buresu of Mines, Deparument of the interior.
(2) were pureh;nd on or before June 30, 1975, and
(3) are maintined in an appreved condition.

3.2 A lint of the respirstors and their manufscturers. -

certified by NIOSH may be obtained by requesting HEW
Publicstion No. NIOSH 75~119 plus c\_mulnive upe

plements from: —

NIOSH Testing snd Certification Laboratory
944 Chestrut Ridge Roed
Morgantawn, WV 26508

Division of Technical Services
NIOSH
_Robert A. Teft Laboratories .
4616 Columbis Parkwey
Cincinnati, OH 45226
i ) DUP 0960544
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3.3 At the present time, there are na approval schedules
for air-suppliec sutts, -

3.4 A list of the scveral types of respiratory protective
equpment, method of operation, use, limitstions, end
remarke 11 given in Table 1. For additional information in
this rrgard, reierence should be made to:

“P'ractices ‘or Respirstory Protection,” ANSI Z288.2,
American Nationsl Standards Institute, Inc, 1430
Brosdway, New York. NY 10018

Reepirstory  Protective Equipment, Data  Sheet
DD -424, MDa.ional Safety Council, 425 North Michigen
Avenue, Chicago, 1L 60611}

“Respiratory Protection Program. A Manual and
Guideline.” American Industrisl Hygiene
Awocistion” "475 Wolf Ledges Parkwsy, Akron,
OH 44311

4. USES AND LIMITATIONS

4,1 Users of reapirstory protective equipmient shsll have
medical spproval. -

4.2 The sit-puritying reapirstors; e, canister gas
maska, chemica! cartridge respirators, and mechanl-
csl fiiter respirators (Table 1C) shalt not be used for
tescus wotk, 3¢ for emergency work of sny nsture.
This se hrcause these respirators do not supply oxygen snd
therefore do nat protect againat possible oxygen deficien.
cier. Other reawns for this requirement are that:

8. Gan masks arc intended for use with no more
than 2 pervent by volume of moset toxic gases.

b. Chenveal cartrudge respitators are intended for
use 1n mgnifizantly lower tozic gas concentrations than
canister  gas tiaska. Limitx vary from 0.05 percent
maximum tn 0.1 percent maximum.

4.3 The following warning sigm require immediate

return to fresh aie:

a. Unromforuble heat in the inhsled air. (A
properly operating canister will become warm on ex-.
Meiaure ta crrigin gass or vapors, but s canister which
beramee  extrenely hot imdicstes thst concentrations
shieve the canister linnt have been encountered.)

b. If nauses, izzinew or signs of distress develop.

€. If the canistrr haa & window indicator which
shaws the speeificd culur change,

Pormons Wrwmed v ad e frark OSMA reguisione, Secen 191 XX eenca

d. If any leskage is detected by smell, taste, eyes.
nuse or throat irritation.

0. If high bresthing restance deveiops.

44 Air purifying respirators should not be used in
stmosplieres immedistely dangerous to life and health or
when the contaminant has poor warning properties, ex.
cept for escape.

4.5 Users should select conisters and cartridges speci.
fically approved for the toxic gas snd concentration to be
encountered. Canister masks that bear the label “All
Service,” “All-Purpose.” or *Universal™ should not be
used for & apecifie gas or vapor if a canister is available for
that specific gas or vapor.

i Although selfcontained breathing spparatus or com.
bination airline and selfcontained breathing spparatus
have no concentrsuon limit in regard to toxicity. many
toxic gases and vapors are flammable and the weer couid
be exposed to s potential fire or explosion. The 2-percent
concentration limits approved {or toxic ges removal with
canisterstype masks is within the flammable range for
some gases. Work in atmospheres in or near the flam.
mable range is prohibited. When the pomibility of flam.
mable atmoapheres exists, a check should be made with
an explosimeter and permimable concentrstions con.
firmed prior to entry. Standard F6J provides information
and instructiona for use of portable {lammable vapor and
gas detectors.

4.7 Respirstory protection is required for cancer suspect
agents. Refer 10 OSHA regulations for specific require.
ments, Section 1910.1000 scrins, and to S2T.

4.8 An uncontaminated supply of sir must be smured
when using s hose mash with blower.

8, SELECTION

5.1 in selecting a respirator, the following factors (5.1 -
5.18.1) and Tables | and 2 should be idered.
Engineering Dept Report. Accession No. 15167 “Respir.
ator Selection,” siso will provide guidance.

a. Nature of the hazard

b. Sevenity of the hazard

¢. Type of contaminant .

d. Concentration of the contaminant

6. Period protection is required

f. Location of the contaminated area with respect
to a source of respirsble air

o8
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9- Expected setivity of the wearer

h. Operating characieristics and limitations of the
avaiisbie respirstors

ca -

" 1.7 Safety regulations of state or local goveraments'

;8.1.1 Seif<conweined breathing spparatus reted for
st leaat 30-minute service (ie should be used for entry
inta sn irrespirable atmoaphere.

8.1.2 Selfcontained Brellhiu |gpnf;lm with less
than & 30-minute sir supply shall be used only for
rmergrncy egress and not for rescue work or reentry,

- 8.1.3  Operating time for self-contsined apparatus is
hu( 4 on modcrate work rates. Operating timeid reduced
by increased respiration required by hen‘) exertion.

. - -

S.1.4 Only ulf-eennlmd brnlhtnq lpplratun.
or tombination air-line nuplrl!or and seitcontsined
breuthing spparstus, shall be used in oxygen-delicient
atmospheres or where the contaminant is, or might ba,
imeedistely dangarous to Hfe. The cir in the self.
conlsined unit of the combination sirinc reepirator and
self;contained breathing apparats shall be used only for
egreos in event the hoeesline supply of air is inteerupted.
The volume of this exit supply may vay fo- different ap-
pliications, but shail be ampie to allow the worker suf.
fierent sir to escaps from the conteminated area. In sny
case, this supply shall not be iess than 3 minutes. Con.
sideration shouid be given to w-mg onl) positive pressure
units.

5.1.8 LE«epe mashs are used only while the wearer
leavea 8 conteminated sres. They are approved under
Subpary 1. 30 CFR Part 11 and have s hslf mask
facepiece, or 8 mouthpiece. Where eye irritation i a con.
siderstion, s full fscepiece should be used. For escape or
rmergeney hurpnses [rom unknown concentrations of ex.
tremely hazsrdous stmospheres (any ges or vapor heving
s rated lethal concentration LC 30 of less than 10 ppm). e
pressure demand self<contained hreathing apparatus or
combination preesuse demand supplied air respirstor with
prersure demend selfwcontained breathing apparstus shall
be used. -

5.1.8 Entry Masks. Use seli-contained bresthing
apparatun with at Jeam 8 30minute sir supply or & com.
mastion supplied sir respirator with self-contained
hrenthing sir sppsratua. Unit shall be of the pressure
demrand type. The entry masks should be located ouuside
of the potentially sffected srea 10 8 noncontaminated sres
andl properly idemtified and protected.

* Avsiladle trom Comoressed Gas Associstion me.
Barioas printed v red we worm OSHMA reguistions, Secuon 1910.104.

Page 3

8.1.7 Pire Fighting. Use seif<contsined bresthing
spparatus with at least 8 30-minute sir eupply. Unit shal)

. be the pressure demand type.

$.1.8 Schedufe 13E of the U. S. Buresu of Mines
on -elf-eomnmed bresthing spparatus requires s re- -
maining service.life indicstor or warning for compressed
bresthing sir (except for self-rescue). Some equipment

- now 3n piants may not have these slarma. These can and

should be obtsined from equipment supplices for ap-
paratus not 0 eqmpped -

_ 881 When the device is a combination self
contained bresthing spparstus and sir.line respirator
(supplied-air respirator), either s manua{ or sutomatic
vaive(s) shall be provided to chiange to the selfcontained
air supply if the asirline supply faiis, and to prevent the
wearer breathing cuntaminsted air from the oulside
stunosphere. I a manusi valve in provided, it shall be
casily operabie and hucated 1 8 pusiion whiich » cone ~
veme-;n to the v-'-'lrcr If aps suromane valig ie provided. o
warning alse shall b prosuded o alers e weares that he
18 breathing from the eeifaantmned we suppls, iy when
his nomial sirsdine supply fuile, o0 12) whon e enlfe
contained aie supply fulle lciow 95 peecent of 1 full cons

. tainer pressure. A quick disconneet and check valve shiall

be proudﬂl hetween the apparatus aud the -l supply
hiose to permit ready eacape from the ares, sl to prevent
loss of bresthing sir from the device or inhialuy the
surrounding stmosphere, respectively.

“8. BREATHING AIR
6.1 Both purchased and manufactured bresthing air
shail meet or exceed the reqirements of the specification
for Grade D bresthing sir as described in Compremed Gas
Asocistion Commedity Specification G=1.1. See table
below for Grade D analysis summary, and G=T.1 for _
details inciuding sampling and snalytical procedures.

[-T1] Broathing Alr Anatysis
[+ 19.5 pereent mun o 23.5 pervent
maxt
co 20 ppm max
Coy 1.000 ppm maz
Hydrocarbone S mg/m?
{condenmed)
H,0 Dew point lem then e lowent
prohahle tempersture to he
.m‘
Ny Balance
Odoe Free of proncunced adors

? See 34T for dota on drwet rveding portable eaygen sraiysers
This » arevanry (@0 prevemt freesr-op ond moppeges of oir flaw & e
mask. For ubles refer 10 "Hosubbook of Compremed Goors ®

10 PR Ave. New Yorx, NY 10008

DUP 0960546
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8.2 A rcliable supplier should be chosen. Yimt hu
faerlitira te determine his degree of control over the
aperstion. ! an air compressor is used, it should be
~oniubnested Il o lubnicsted compressor is used. 1t muat
nave s carion monoxide or high tempersture (or both)
siarm. Anrusi contacts should be made to sssure equip-
men: snd procedures have not changed.

8.3 [Dreferabiy, ceetified breathing sir should be pur.
chased from a reliabie supplier. If & choiee has to be made
hetween certified aie from s questiodiable supplier and un
certified sir from a reliable supply, the latter would be
the recomriended choice.

6.4 Determine if the nir is provided by compression or
reconstitution {mizing nitrogen and oxygen) and ansiyze

as followa: - P
Method of Anatysis
Preparation Recommend

Cimpreuion = supplier
e not Sl esliders
with anv gaerms other
han air. . .-
Crmpresion - supplier
filla evisridders with
gases other than ar
[N

Recommuitution

Check 10 pereent of
eytinders [ram esch ot
for ppm CO and odor.
Anslyze all eylinders
for percert Oy. Check
10 percent of eylinviers
from esch it for ppm
CO and odoe.

Aralyze all eviinders

for percer Oy. Check
10 percent of eylindere
from esch lot for ppm
CO and odur. . .

8.5 In addition s complete snalysis should be con-
fducted perisdicaily to aseure compliance with table in 6.1.

7. PRECAUTIONS

71 An extensive lit of instructions in use and
nrecsutions for each type of respirator is given in ANS!
288.2. Some precautions ste given in Table 1 under
hesding» of Limitations and Remarka.

7.2 The rianufacturer’s imstructions or precautions of
the ANSI standard shouid be posted with the respiratory

denice. [

¢ 7.3 Al persons who msy have occasion to use
O respirstonry devices, or cause them to be used, shall
=12 oe properly trained in thele use. Also, in execution of
T plant disaster plans. proper training in use nf respiratory
I protectie  rquipment will sid in the performance of
M+ amooth snd nafe rescue or repair operations.

=4 A tlight negative pressure occurs imide the facepiece
[ of face.fitting air-purifying reapiratérs (Table 1C). Care

™ must be taken o cbtain an effective seal between the

fscepiece and face 1o prevent tnward contaminant ieskage.

00 huny mrmtag in tC 878 'fum OSMA regulat.ons, Seclion 1110134

Also, demandtype air-supplied respirators snd demand
trpe sell-contained respirstors operate under negative
pressure when the wesrer inhales. Since some inward
leakage of contsminant may be possibie, thase types
provide much less protection. When purchaing new air.
wpphed, selfcontained or combination type, pressure.
demsand should be specified.

T4.1 A pressurc-demand type self-contained respir.
stor or sir.supplied combinstion seif-contained should be
used 1n atmospheres conuinung conaminants which can-
not be detected by smell or where specisl precsutions
must be taken to prevent the wearer from inhaling any
trace of contaminant In this type equipmemnt, & small
positive pressure ls maintained inside the facepicce at all
umes. such that if a lesk should develop. there would be

‘no leahage of contaminant into the facepiece.

7.5 A proper seai cannot be estsbiished !t the tempie
bars of eye giasses extend through the sealing edge
of {uli-lsce maaks. :

7.8 Conuct lerwes shall not be worn with full-face
maska. See S4H.

7.7 All eyepieces in fullkfece masks spproved by the
Buresu of Mines will pass the ball drop test, but some
piasuc evepieces may not pass the needle drop test (S4H).
Current schedules of the Bureau of Mines, however,
roquire that eyepieces shall meet the pertinant require-
ments for impact and penetration specified in the most
recent ANSI Z87.1 Safety Code for Eye Protection

7.7.1 Full-fsce masks have been developed with
mtems for mounting correctve lenses imside the
facepiece. Coatact the marnufscturers for assistance.

7.8 Major probiemas in the use of full-lace masks at low
temperatires are peer visibility and froesing of exhala.
tion velves. Antifog compounds ean be used to cost e ine
side and outside of the eyepiece to prevent in (ogging
down to about 32°F. Belew 0°F, however, antifog com-
pound will not prevent severs fogging. Antifog compounds
break dewn and require reapplication periodically.

7.9 A half-mask facepiece should not intarfere with the
wearer's use of spectacies or goggies. Proper selection of
equipment normally will eliminate ary peoblem of proper
fit when using & combinatien of hali-mask facepiecs and
1 pectacles or goggles.

7.10 Persons required te wesr respirstors must be clean
shaven in the ares of the respirswor seal.

7.11  Conventional respirstors do not constitsta an abe
solute barrier 10 transmission of speech. The respirstor
exhalation valve ususlly provides a satisfactory pathway
for spocch transmission over short distances in relatively

pup
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quie’’ .rul Speech transmission deviers are svarlable
.Cawtion: chech for acceplability of electrical ciasaifi.’
candprfoc use in hazardous areas, and NIOSH spproval
wnhri, mounted on rnplrnor)
ll = - g
712 Hears for sir supply s uhould be selected to resust
m-n- Jesie to which they mny be upoued
i 8. CARE
§$° Genersl. A oentralized maintenance, cleaning. and
starage vation should be used to care for respurstory
prstertive equipnrent

! Procedures Applicable 1o All Respirstors

$2 ' Inspectlon. Ail reapirstors ahall be inapected
+ wwttarls before snd after each use. Thoae held ready for
srarege ey use shell be mlpeeled at lesst mom.hl) snd

o - 0rach use. =
P - - -

£2.1.1 Self<onuined bresthing spparatus shall
‘e ra;e~ted monthly. — —
"

-

822 Maintensnce, When it is necessafy to repiacs
=it or deteriorated parts, only those made specifically
Loee ('-- dmace shall be used; and ase repair worl shall be

niapiahed hy trained penonncl For most plnnu. itis
prrfe"'He that paru of this't type (-ul'nnembhu) be
replaced as & unit or returned o the manufacturer or {sc-
om 'u';ir:d personunel for ;pdr

8.2.3 C!nnlng and Dlslnioetlng. Reapmmy
protéctive “equipment, except canisters and cartridges,
thou'd be cleaned and dwinfected after each use, unless
smmed to individusls, when they shall be cloaned as
necrrsary to ssmure s uruury snd properly funcuioning
mask. -

324 Storags. All respiratory protective equip-
ment shall be stored in & clean, cool, dry place, out of
dirrel sunbight under conditionms of modersie tem.
peratire. They should be locsted for essy accessability
and the locstion sdequately lsbeled if necessary.
Heapizatars should not be stored | in such pllcen as lockers
or tool bones uniese they are in carfying csses or bexes.

8.3 Scecial Procedures for ‘Malnteining, Cleaning,
Disiniecting, and Storing Respirators

8.3.1 Seil-Contained Breathing Apparatus. In
aemand-type (Table 18), the eylinder preseure shsll be
rhecied monthly snd recharged if below rated pressure
(corrected to TO°F). Recharge after each use, following
mant facturer’s ineteuctions. Follow manufecturer’s in
structions on tightness tests {or self-conwined respirators
and b ydrustatic testing of compresscd-air cylinders. Assure
Uit regulatur and low.premsure alarma sre functioning.

Barvpay pomied 1N 10d 878 am OSMA reguistians, Sectiea 1810 134

- L. : Ny as
€32 Cylindera shall be tested and menwined g
preseribed  in (he K!nppm; Contaner Spo-ﬂfrluen B

Regulatuina of tlu- l)epnrum'm of 'lrnn-pnﬂumn (49
CFR, l’m m;

‘.33 Hose ﬂnk! Check the blover pcnodaﬁly )

for proper operation. Check hose for wear and tesr after

each use pnd clean when necessary. Keep hose capped
when not in use W prevent entrance of dust or other

contaminants.

8.34 Alr-Line Respirators. The facepiece should _
be serviced after each use. as for all other respirators. The

flow control_vaives should be irspected sfter each use and
cleaned and repsired, if neceseary. Air-hine hose should be
checked for wear snd tesr sfter each use and be cluned
when necessary. See S1H on eireupply system.

8.3.5 Self-Rescuers. Monthly irepection is the
* most mportant phm of the mmnmmo}m‘rm with
- this type of qmpnent because the squipment is seldom _

used but must slways be ready.

I.J.C cmmml c.nrid” Ruplulon

.l 3.8.1 ln plsnus with centralised maintenance
ratioos, csriridges sometimes sre discarded after o
predetermined period of use. HaskeR Laborastery will
establish chemicq) _cartridge breakthrough times for

specific toxic stmospheres on request w0 assist pisnu in

uub\hhin; use period criteris.

" 8.382 Replacement should be incerporated into :

the maintenance snd dumng program. In most cases, the
wearet should not be responsible for scheduling replace-
ment éartridges in his respirator. However, chemical ear.
tridges should be changed when the wearer detects the
odor or irritating effect of the eonuminant

.8.3.83 Where the espected contsminant has no

odor or irritating effect. chemical unndce respirsiors

shall nat be uoed.

: I.J.OA Moul.hpieee mplrnon |hlll not be used
for routine protection. becsuse bresthing through the
mouth may bypass the odor or irritation warning of an ex-
pended cartridge. These do not have NIOSH spproval.

‘. 8.3.8.8 Particulsr care should be exercised in the
storage of chemical cartridges because they deteriorste if
exposed 0 excess moiure and to gascout sir cone
taminant. Cartridges should not be stored in the area
where the workmen use them.

83.7 Mechanics! Fiter Raspirstors. Mechanical
filters of the “throw-away™ type should be discarded when

the breathing resitance becommes bothersome to the
wearer. Some mechanical filier respirators uee reciesn-
sble filters, in which eass the filiers are cleaned when the
respirator is being serviced

DUP 0960548
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TABLE 1 - TYPES OF RESPRATORY PROTECTIVE EQUIPMENT (CONT'D ON PAGE 7)

Table 1A -~ Al.Supplied Suk

Meirod of Oderstion 1

Arr supply from suppliec-air breathing 8ppersius Se¢ StH on gir-c1sindUlion Sysiem

Use

Operating or repait work where there 13 exposura 1O SUDSIENCES NAL 8re INILENLING Of COrrOSVE
10 1he sKin 8NC MUCOUS MEMBIanes. dul where the SIMAspharg 13 Not IMMac) ately dangerous (o
hite 1t immedaiataly oangerous 1o ii1e. the respirstory squipmant should be provides as in S 1.4
and thg aif-suPoihied suit should be kept with 8 shignht positive pressufe In sny case tne air
suDply should not be less than 18 Minutes 10 8ilow the worker suthicen! air 1o escape from the
contamingied ares. A body hamess (3 r1eQuireg 10 handie the hose 1ine and the lite Line, which
slways shouid be worn as 8 rescue devica Helper (wesring similar 8ir-suppHisc suit. Dody her-
ness. and e hine) shouid De 833:gneg with NO Other dutiss INANTIO Obiserve the man In the
hazerdous wes. sttend the life line and in emergency, ask tor heip and be ready (o rescue
the worker (See $186Q).

mnations

The weanng of an iMpervious suit !or any extended period 18 extrgmely fsuguing and
cangerous uniess it s wall ventisied The sult must de wnpervious 1o the substance sn.
countered. With the Iongest NOsE I8NGIN for which use 13 Intended assemdied 10 the respiIrstor,
and the iowest nlet pressure intendsd 10r Operalion introduced 10 the 8r-supply hase. constant
flow ynits Must deliver at leas! 4 ¢im measured 8t the tscepiece The exhgigtion resisiance at
85 liters per minute sNEH RO EXCEEd 1 1nCh Of waler. When heimats Dr hoods are used. the
S8ME rEQUiIreMenis Must D ME! EXCED! Ihet the fiow rate must De 8t least 8 cfm For DOMN types
of assembiies with the highest iniet pressure and snortest hose leAGIN, the Maximum fow snatl
not exceed 15 ctm,

Remarxs

No NIOSH® gpprovsl For scditioral intormation, see Fleming. A J.. D'Alonzo. C. A.. end 2app.
J. A, "Mooern Qccupations! Medicine,” Chapter 7, “Protecive Clothing for the Chemicai
tndustry,” Les snd Febiger, Philadeiph:a (1980)

A Ranque-Hilsch vortex (ube®® womn as & portabie reingerator can satisfacionty cool com-
pressed mr for personne! walnng inCustnal proteclive clothing. The vortex tube s light and
small, and can be strapped 10 the beit where it does not intertere with physical movement The
tude oparates on 20 to 25 cim of compressed air at 80 1o 100 ps: and delivers 15 to 18 cim of air
cooled 30 to 60°F below the iniet air temperaiure. The tude can be reversed and used es &
heaster.
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. TABLE 2 - SELICTION OF ANSPMATORY MROTECTIVE DIVICE
i Hazaey Asng irawe
Cxyget cenciency Sail-€0ontuned bresTung SSOMIUS

COMONBYUON Hr<4ine MEBITEler and seilcontmned
DreEnIng Apoeratus

Gensnus cONtamwmant
immeistery cangerous B life isee $.1.4) Saitcontuned WRSTENG SDDArRIVS

Comoinason sir<ine mepwaior end seilcontmned
weaTHAg 0DAraTue

Not unedisely dangercus @ (itg. Alrding respiramr

Mase mask wihaut Dicwer
Chemesi<armage resowster

Mot edisely dangercus 1 e Meghanical Aher eepwsgr
ANeding respiraster

ARrtav=dianing repwtter
Hyee MESH WROUt DIower

Comonurtion gamscus and DArtiCyitied sontameant
mmevistely dangerous 1 e (see L1.4) Seltcontaned Wesing sDoMUS

Comamaton airdine eapirns and seiconuned
DIYSTNAG ADOATEINS

NOt immasitely dangerous o Kie Arding reppiraxy

mnmm;.c-.-
Cambination chermiea! NG MEChENIGH NEr eICTMOry

Morie T™he 1et-apataned remieng IIDAratusS. e dneg wer o § DO I, TSl §VE TEENTIRITY
SUITIGN apErewit gry of TS AMIIES HISed. 5.0 RN GUVIERS &R At MEIuSed A 1O NGl OF EIRAESFY TN SRS DS UENE A NG e
AMEWTNE SRS,
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Puncuims sontaminant - 7
immesisey dangerous © e see 1.4 e Sett-contaned breaming ssoarsie
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i TABLE 3 - SELECTION OF RESPMATOAY PROTECTVE DEVICT

i =Lz Hazere | Asapirsme

| Cwvgen senciency N SHCONtINGd Dreathing LOSErRIVA

Compination sM4ing ISR ang Seil-conined
— . breathing Looareug

Gane e STIMINGNY

wensdigery dangerous 10 kife (aee $1.4) Sett-Contamad Qreamiing aeeeratus

. _ Compination aitdine respirater aad seil-contmned
e s
Mot e sely GANgerOus B e Ardine resoiraror

Hose Mmasx wihout Diswer
Chomissi-awrmege respirsior

Perncs e contarnnant i

yrmeiaery dangerous w life~isee 5.1.6) - Soif-contauned Dremning apvarsws

Comaination wrdine NEpwINr Ing seil-contaned
SreNINng apearens

not wwenedlEely dangersus 1 iHe Machenical Aler respurue

Ardine mepirame

ABrassve-dianting ressrstsr

OBe MK WHROUt Digwer

Comomizuon qENSOS 6NG DAMCUIAISd CANtATIAENt !

sl aey QNS B Me (ase L.1.4) Selfcomuned BresYung SODArGIul

Cambinstion eir<ine MERter and i -CONntaned
WUSTNAG ABOArEcUS

Mo wwvadiigtely sangercus te Hfe ANrdine resotremr .
HEse Mtk WUt Siswer
|~ sl ang wal Nker reepirmors
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ﬁ_goncﬂvs souwﬁu‘r ] SAFETY N

' ENGINEERING STANDARD
nssmmg%:; ;n&recnvs [ JAN 1984 S2H
'f"'—— : § o [aEveett DEC 1978 o
= = e Tt [N oecwn] Pt e

‘?;_‘ ~asatd includes requiremants of the Occupational Slioly lnd Huun Acl o7 1970 (OSHA) a3 pubhshod n the Fcccul
Arg rer OSHA m!oﬂnmon 1$_printed |n red. . - . - — -
S IR Ty S
[ = 1. SCOPE . a1 1 Rnptrnlon purchasea on or bolero
: = ) September 30, 1974 and meeting the fol)nmu Buresu of

’ oo

'\—_.

it —

t: ﬁ“" sandard PN""d" information for the selection. Miner Schedules are sppmved for uee until the following
wir. _and  care cf respiratory pmte:u" equpment e

m-p:mon) The term ru&pimor in this stsndard 18 ) o - T

P -

uled irclusively and uppha to stmosphere-suppiying and o R . Buresu of
AL punfm\g devices that provide breathabie sir to the . Mines -
wn,er within the limits of the equipment. whatever the _ _Tree of Approval Teeming| _
p-ﬂrof sir. This standard does not apply for exposure to Respirator _ Scheduls U 2"'§
sirbrne radioactive contamination for which special con (S;"“' "":""d ;3'__‘*"“ 13E March 11, 1979°
o an mas 4 had
4leration may be necessary. | Supplied air 190 . March 31, 1980
foen 7 T y o 3 Dyt hrme, mist 2in March 31, 1976
{f—"' T 2. QENERM'» S .. Chemical carvige___ 230 . March 3L 1976
st Ly ‘. ‘.‘l.;?‘-"’ | ¥ e mav by Ao | .o
;0 Respiratoes ehoukd nat be teed (T wt-U!ul" for m’-"::m:ﬂ:‘::el“ﬁ.l‘ .l":n"!.'l..:: n::l‘-hd. a'::: - -::.:r..e‘
.,‘__ym ¢ ¢éxhauat ventilation or other rnpnrcrmg cunuol turer. Termunal vw dstse are heing recammdered bn DSHA. Cheer
o (7',..1- ] o .. . furrsmt satun -ﬂl Drpﬂnmnl 0OSHA (mrdmmn. .
g T . 7. ‘_‘. ; o A T"!mnll we ‘.\o hu bﬂl withdrawa and ). ineefine, _

2.‘ Rnpxruou lhdl be woen at lJl tumes where the_'
-L:no-phere may be harmful to empioyees due to umususi

conditions. and where work is necessary in contaminated
néTis gen-deficient, eonﬁned aress. proved under Title 30. Code of Federsl Rerulations,

]-==~‘- - T e Pagt 11 snd shall ngvt “the requirements of the Bureau of ~
2241 T hen the .\r u deﬁc;gﬂt in oxygen. ;he !Ymp “lnﬂ Schedules shown in 3.1.1. Such equipment will

[} ‘-'rii"r.nxg from inecreased volume of hu.dﬂnn‘ and ac. hur an -ppm-l lnhel bearing the le“ﬂ'l ~TC™ mﬂzld of
eeieration of pulse rate to unconsciowsness and death, "Bl"'
depending upon oxygen content and the degree of s per.
01V’ aectivity, Unconeciousness is immediate whan s
mnn breathes pure nitrogen and death may follow in &
ey minutes, '

* 3.12 Respiratars purchased sfter s.ptomborip.
1974 shall be manufsctured per quality control plan ap-

3.1.2.1 Ezception, apprved respirstors pure
chased after September 30, 1374 and on or before
] June 30, 1975 may be marked “BM™ if NIOSH has ap-

I = ' ' . pfoved the vendor's quality contrel phn under which the
“ T22.2 An oxygen defscioncy may indicate & hatard relpnmor was manufactured.
j_rr than_ inrrt gas: €. (lammability (sce 4.4), okin
toflieity, of sheorption through the okin, particularly
rng'r:grn cvanide. Threshold limit values (TLV'9) of air
conlaminants are given in 52T, Poruble oxygen and

toh m n- “detectors m’veonred in 53T

-

ot

3.1.3 Respirstors purchased atter June 30, 19785
shall meet the requirements of Chapter 1. Title 30. Code
of Federal Regulstiona, Part 11 = Respiratory Prou-euw
Devices; Tests for Permimibilivy.

T

) 3.{' A list of the respirators and their mnnufnctmn. cer.

.Zu l,,,,z,‘:: ,:_z::;:h ol n m‘ be mcd n .mPhe". tified by the National Institre for Occupational Safety

- and Health (NIOSH) per 3.13, may be abuined on

- LR Ainono nsmnon request for HEW Publication Ne. (NIOSH) 75-119 plus
o " cummulative supplements {rom:

3 Where ad\cdul- for s particular type of equipment

have bern established, only equipment listed and sp- NIOSH Testing and Certification chouwry
proved by the Buresy of Minz. and the National Institute _ 944 Chestnut Ridge Rd
fr’ Ocrupational Sefety and Health shail be used. . Morganwwn, WV 26508
Patons printed n red” a0 e OSHA regulstions. Secton 1910 134. * DUP. 0960554 B
€~ Vendors end merchandite designetions are given te describe meterials snd mey B
- . ol inciude oll scceprable producis. Substitutions by suppliers eare 1o be mede
fom-.— “only en epprevel af the lecel suthertry initisring the wse of this stenderd. .-

-
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NMOS Offier of Technieal Publicatuions
Pue OfTier Building /
Cinertidati, O 45202

s Huersu of Mines

Haaith and Safety Reesgreeh aml Testing Center
B0 Foarhire Ase

Poasineegh, PAT5213

3.3\t e peeeent time, theee are no approval schedules
for avewupphed ants,

34\ st of the several types of respiratory petective
~rannreent, method of opeeation, ues, limitatiofis, and
moargexe g pnven in Table 1, For additional information in
should be made t0:

thee regaed, refrrenee

=34 Natonal Nafety Couneil, 425 North Michigan

Clhicago. . 600611

\rvenue,

Recpirators Peatective Devieed™ Manuai publiched by
American Industeial HygieAr Awociation and
\merwesn Conferenee of Goveenmental indueteal
Higien stiv (capies are available from Braun and
Heumbeld Ine, Bax 1203, Aan Arbur, M1 48106)

4, USES AND LIMITATIONS ’

4.1 { «res of respiratory prtective rquipment shall have
medieal apprnal, — ’

4.2 The airpuritying respirators; i.e., canister gas
masks, chemical cartridge reapirators, and mechani.
cal filter respirators (Table 1C) shall not be used tor
rescus work. or for emergency work of any nature.
Tites s bevause thewe respirators do not supply oxyien and
therefare de oot peofect againet puasible oxygen deficien.
cies Other regenns for thes pvjuirement aee that;

8. loas muake are itrauked for uee with o more

.

than 2 perieml by solume of ot togic gaees,

b. Chemieal raﬂri'clp- reapirators are intended for
nee n eigatieantly ,lmﬂ'r toxw gas eoncentrations than
vamister gae maske, Limite vary from  0.05 pereent
mannum to L] peerent mas imunm.

4.3 The [uliewing warning «igns require  immediste
retiren to frsh aie:
.
8. Unomfomahle hent inthe inbaled air. (A

pecperly operating camster will herome waem on ex.
fursiiee tn certuin goses ar sapors, hut a caniter which

Peaciess for R tory Prtection. ANS] 288.2. Ve
acte 11 reprratory rmiectinn ~4.5 Users ehould srieet” ranisters and Plﬂrullﬂ lp«'i-

vneewan National Standarie” tustitute, tne, 14307
Hroardwas, New York, NY 10018 -
Ressrctary  Proteetive  Equipment.  Data Sheet

Furtiang pnnte3 in req e from QSMA r’oéulmo;u. Section 1910 1000 series

>

hecomee  extremely hat indicstee that roncentegtions
shove the camister limit hiave heen encountered.)

5. If nausea. dizzines ar signe of di-(rm_-—drvrlop.

€. If the ranister hae & window indicator whieh
siroms the apecificd color change.

d. If any leakage is detected by amell, uur. ryes,
noee or throst ireitation. Y

s. If high breathing ereinance vieﬁl'lop-.

4.4 Air purifving respirstors shodld not he usil in
atmospheres immedistely dlﬂl"l;vul to life and health or
when the rontaminant hae poor warning proprrites, fx.
cept (or escape.

ficaily appmived for the toxic gos and coneenteation to he
rncountered, Canister maska that hear the label =All
Serviee,” “linweraal™ should not bhe
used for a spesific gas or vapor if a canistee ie available for

that pecific gas or vapor.

"All-Pﬁrpo-r." ar

4.8 Although self.contained herathing apparatus ne com.
Innation sirdine and erifcontained bresthing apparatue
haes no conesntration limit in regard (o tovicity, many
trkic gasee and vapors are flammabie anid the user could
e sxpeosed to 8 potentisl fire or explosion. The 2.prerent
concenteation limila spprmved for toxie gae rrmoval with
camisteraype masks is within the flammable range for
wnne gasrs. Work in atmospheese in or near the flam.
mable range ie prohibited. When the possibility of flam.
mable stmoepheree rxints, 8 chack should be made with
an eaplimimeter and permissable coneentrations con
finned prioe 10 sntey, Standaed F6J pevides informnation
and instructinne for use of portable Nlummable vapor and
wis detretars,

4.7 Reepiratory protaction ic required for canerr suspect |
sgente. Refer to (ISHA regulatione for speeifie requires.
ments, Section 19101000 series and 10 $52T.

4.8 An uncontaminated supply of air must he gesured
when uang a hoe mask with biowee,

S. SELECTION

5.1 in selecting a reepicator. the following factore (8,1 -
5.1.00) and Tablee ] and 2 should be conedernd,
Famnrering Dept Report. Aeerasion No. 13167 “Reepir-
ator Seirction.” slw will provide guidance.

8. Nature of the hazaed

B. Severits of the huzaed

c. Typ-r of contaminant

i

.!f-ID;.I. IA'_ J

o
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" d "Concenu'uionif the contaminant
~ 8. FPeriod protection is required
t.  Location of the contaminated sres with respect
1o & source of respirable air

- Expected activity of the vnrer

n. Operating charscteristics and limitstions of t.he
uvailable respirators

I Safety regulations of state or local governments

=511 Sell-conuined bresthing apperstus rated for
et least 30-minute service time should be used for entry
intn an irrespirable atmosphere.

5.1.2 Self-conuined breathing spparatus with less
tnan & 30.minute sir supply shall be used only for
emergency egress and not for rescue work or reentry.

5.1.3 Operating time for self-conuained spparatus is
tased on moderate work rates. Operating time 1» reduced
ty increased respirationn required by heavy exertion.

5.1.4 Oniy seifcontained breathing apparstus,
cr combination air-line respirator and seltcontsined
treathing apparatus, shail be used in oxygen-deficient
atmospheres or where the contaminani is, or might be,
limmediately dangerous o lite. The sir in the self-
¢ynuined unit of the combination sir.line respirator and
s-l( conumed bresthing spparstus shall be used only for
eereas in event the hosesline supply of air is interrupted.
The volume of this exit supply may vary for different ap-

plications. but shall be ample to allow the worker suf.
ficient sir to escspe {rom the conuaminated ares. In any

case, this supply shall not be less than 3 minutes. Cone
riderstion should be given to using only positive pressure
unita.

5.1.5 Escape masks are used only while the wearer
lraves a contaminsted area. They are approved under
Subpart 1, 30 CFR Part 11 and have s half mask
fucepiece, or a mouthpiecs. Where eys irritation is a con-
sideration, a full {scepiece should be used. For pe or

8.1.7 Fire Fighting. Use self-contained breathing
spparatus with st least s 30.minute air supply. Unit shall
be the pressure demand type.

< 818 Schedule 13E of the U. S. Bureau of Mines
on self.contained breathing appsratus requires a re-
maining service-life Indicstor or warning for compressed
bresthing air (except for seif.-rescue). Some equiptient
now on plania may not have these slarms. These can and
should be obusined from equipment suppliers for ap-

paratus not ¢ equipped.

§.18.1 When the device is & combination self-
contained breathing appsratus and airline respirator
(suppliedesir respirator), either a manusl or sutomatic
vaive(s) shall be provided to change to the self-conuined
air supply if the air-line supply fails, and 1o prevent the
wearer bresthing contaminsted air from the ouuide
atmosphere. If & manual vaive is provided, it shall be
easily operable and locsted in & position which is com
venient 1o the wesrer. If an automatic valve is provided. s
warning slso shall be provided to alert the wearer that he
is breathing from the self<contained a1t supply, (1) when
his normal airdine supply fails, or (2) when the selfc
contained sir supply falls below 93 percent of ita full con-
tainer pressure. A quick disconnect end check valve shall
be provided between the apparatus and the sir-line supply-
hoss to permit ready escape from the ares, and to prevent
loss of breathing sir from the device or inhaling the
surrounding aunosphere, respectively.

6. BREATHING AIR

6.1 Both purchmsed and menmufsctured bresthing sir
shall mest or exoned the requirements of the specification
for Grade D breathing air as described in Compreseed Gas
Amociation Commodity Specification G-7.1-1966*. See
tabie below for Grade D analysis sumrenary, and G=1.1 for

~ details including sarmpling and anaiytical procedures.

anergency purposes from unknown concentrations of ex.
tremely hazardous stmospheres (any gas or vapor having
a rated lethal concentration LC 50 of iess than 10 ppm). s
pressure demand self-contained bresthing apparstus or
combination pressure demand supplied air respirator with
p-essure demand self-contained breathing apparstus shall
b: used

5.1.8 Entry Masks. Use seifccontained bresthing
apparstus with et least & 30-minute air supply or & come
binstion supplied air respirator with self-contsined
bresthing air apparstus. Unit shall be of the pressure
demand type. The entry masks should be located ouuide
of the potentially sifected ares in s noncontaminatad ares
and properly identified and protected.

¢ Avaladte from Comoressed Qas Agsccistion iac. 300-FINN Ave, New York, NY 10038
Pesuions printed 1n red ere from OSMA reguisuions, Section 1910.134

Gae Sreeihing Air Ansiysls
[«X 19 percert min » 23 peresmt maxt
co 20 ppm maz _
CO, 1000 ppm maz
Hydrocarbons $ mg/m®

(condensed) .
H,0 Dew poimt lem than the lowent
probable wmpersuse @ be
srcomstered ¢
Ny Balarme
Odor Free of pronsunced sdors

t See S4T for dsta om direet resding porizble otyges smiymrns

¢ Thes is recesary to prevent (reesoup snd soppage of air flow 1o the
madh. For ables refer o “Hoadbosk of Compromed Gems”

DUP 0960556
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. 8.2 \ rehishle suppher <hould Le chosen. Viet hu  Ajso, demand-type air-aupplied respirstors and demand-

furiiies 10 determine his degree of control over the
operstion,’ If en sir compressor i used, it should be
nonluhnested. Il ¢ lubriested compressor is used. it must
hesr o carhon menoxide or high temperature (or both!
sinrm Annuai contacts should be made o aseure equip
inemt and proccdures have not changed.

6.3 Prefcrabiy, certified breathing air should be pur-
chased {rom s relisble supplier. If s chotce has to be made
between certified sir from o questionable supplier and un-
certified air from e relisble supply, the lstier would be
tie recommended choice.

8.4 Determine if the sir is provided by compression or
reconsurution (mixing nitrogen and ozxygen) and analyze

s followas:

lAethog of -

Preoarstion Recommend.-

Check 10 pereent of
cyiinders from cach iot
for percert CO and odor

Compresion ~ agplier
aoes not (il cviinders
with anr gawes othet
than air.’

“omprewion T~ supplier Anslyee sll cylindens
" s erdinviers with for pereent Oy, Check
sesen olyer than wr 10 percent of cylinders
freen eech lot for percent
l CO end odar.
Aralyze il cylinders
for percent Oy, Check
10 pereem of cylinders
fram sach lot for
percermt CO and odor.

Reconstitution

8.5 In addiuon & complete analysis should be con
ducted periodically 10 arsure compliance with table in 6.1.

7. PRECAUTIONS

7.1 An uxtermive list of instructions in use and
nrecautions for each type of respirator is given in ANSI
288.2. Sothe precautions are given in Table I under
headings of Limutationm and Remarkas.

7.2 The manufsrturcr’s instructiom or precsuticrs of
the ANS] standard should be posied with the respicatory
device.

7.3 All persons whe may Rhave occasion o use
respiratory devices, or cause them 1o be used, should
be properly trained In thelr use. Alsc. in execution of
piant disasicr plans, proper training in use of respiratory
protective equipment will aid in the performence of
smooth and safe rescue or repsir operstions.

7.4 A sligat negative presrure occurs inaide the facepicce
of face fitting "air-purifving respirstars (Table 1C). Care
must he tsken tn oblain an effective sesl between the
fscepiece 8:1d face to prevent inward contaminant lenknge

Sormons ormmq 10 red are trom QSHA mnem Section 1910.14

Anslysie L~

type eeil-contained respirators operste under negauve
pressure when the wesrer inhales. Since some inward
leskage of contaminant may be poasible, these types
previde much less protection When purchasing new aire
supplied. self.contained or combination type, pressure.
demand should be specified.

7A. A pressure.demand type seif-conusined respir.
1ot or sirqupplied combination seif-contained should be
sed 1n atmospheres containing contaminants whi<h can.
not be detected by sméll or where special precautions
must be taken to prevent the wesrer from inhaling any
tace of contaminant In this type equipment 1 ¢mall
positive pressure is maintained inside the fscepiece st all
umes, such that if s leak should develop, there would be
no ieakage of conaminant into the {acepiece,

1.5 A proper seal cannot be established i the temple
bars of sye glasses extend through the sealing «ige
of tuil-lece masks.

7.8 Conuct lenses shall not be worn with full-face
maska See S4H.

7.7 All eyepioces in full-face masks spproved by the
Bureau of Mines will pass the bsll drop test. but some
plastic eyepieces may not pass the needle drop test (S4H).
Current schedules of the Bureau of Mines, however,
require that eyepiosces shall meet the pertinent require.
menu for impact and penetration specified in the most
recent ANSI Z87.1 Safety Code for Eys Pretection.

7.7.1 Fullface masks have been developed with
svems for mounting corrective lemses inside the
facepiece. Contact the manufscturers for sssistance.

7.8 Major problems in the use of full-face masks at low
temperstutes are poor visibility and freesing of exhaia.
tion valves. Antifog compounds can be used to coat the in-
side and ocutside of the eyepiece to prevent iU fogging
down to shout 32°F. Below 0°F, however, antifog com.

pound will not prevent severe fogging. Antifog compounds
bresk down and require reapplication periodicaily.

7.9 A hall.mask facepisce should not interfere with the
wearer's use of spectacies or goggles. Proper selection of
equipment normally will eliminate ary problem of proper
fit when using s combination of half-mask facepicce and

spectacies or goggles.

7.10 Persons required 10 wear respirstors must be clesn
shaven in the area of the respirator seal.

7.11 Conventional respirators do not constitute sn sb.
solute barrier to traramission of speech. The respirstor
exhalation velve usually provides s satisfactory pathway
far speech transmission over short distences in relstively
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quiet areas. Speech tranmmission devices are availabie.
1 Caution: check for secosptability of electmeal ciassifi.
cation for use in hazardous areas, and NIOSH approval
when mounted on respirstor).

712 Hoses for sir supply should be selected to resist
chemicals w which they may be exposed

8. CARE

8t Général. A centralised maintenance, cleamung. and
norage sution should be used to care for resp. sy
pretsctive equipment. —

‘ Procedures Applicable to All Respirstors

:

$2.1 inspection. All respirstors shall be inspected
rogunely before and after each use. Those held ready for
emergeney use shall be inspected st lesst monthly and
afur esch use. -
- -

82.1.1 Selfcontinéd breathing ’ipp;nlm shall
tw napected monthly.

822 Maintenance. When it is necessary to replace
wom or deteriorated parts, only those made specifically
lor the device shall be used; and the repair work shall be
srdomplished by trained personnel. For most plants. it is
perferable that parts of this type (subsssemblies) be
replaced as & unit or returned to the mamufacturer or fac-
tory wraified personnel for repair.

3.2.3 Cleaning and Disinfecting. Respirstory

. protactive equipment, except caniswers and cartridges,

should be cleaned and disinfectad afier sach use, uniess
assigned w individuals, whea they shall be cleaned o
necessary to aseure s sanitary sad properly functioning

mask.

824 Sterage. All respiratory protective equip-
ment shall be stored in a tlean, cool, dry place, out of
dirsct sunlight, under conditioss of moderate tem-
petature. They should be located for emsy scoessability
sod the locatiom adequately labeled if peceseary.
Respirstors should mot be mered in such places & lockers
or ool boxes unless they are in carrying cases or baxes.

8.3 Specisl Precodures for Maintaining, Cleaning,
Dininfecting, and Sworing Respirators

83.1 Sali-Comeined Breathing Appearstus. In
detaand-type (Table 1B), the cylinder precasre shall be
chicked monthly and recharged if below rated precsure
{ecrrected to T0°F). Recharge aftar esch nse, fallowing
muanufascturer's instroctions. Follow manufacturer’s in
suractions on tightess testa for self-contained respirators
and hydrostatic testing of colipreseed-air cylinders. Assure
that regulstor and low-preseure alarmw are functioning.

Peruons snmted in red we ton OSMA reguiations, Section 1910.134

8.32 Cylinders shail be tested and maintained as
prescribed in the Shipping Contsiner Specification
Regulations of the Deparunent of Tramsportation (49
CFR. Part 173). )

$.3.3 Hose Masks. Check the blower periodically
for proper operstion. Check hase for wesr and war after
cach use and clean when nocessary. Keep hose capped
when not in use to prevent entrance of dust or other
cotlaminants. -

8.34 Alr-Line Respiraters. The facepiece should
be serviced after each use, as for all other respirators. The
flow control valves should be inspected after esch use and
cleaned and repaired, if necessary, Air-line hose should be
checked for wesr and war after sach use and be cleaned
when necessary. See S1H on sir<upply system.

835 Self-Rescuers. Monthly imspection is the
moet important phase of the mainanance program with
this type of squipment because the equipment is seldom
used but must slwsys be ready.

838 Chemics! Cartridge Respirsiors
$38.1 In plants with centralised maintenance

suations, carwidges sometimes are discarded after o

predetermined period of use. Maskel Laborstory will
establish chemical cartridge breakthrough times for
specific toxic stmospberes on request to assist plants in
ovtablishing uee peried criteris.

8.3.82 Replassment should be incorporatad iato
the maintenance and cleaning program. [a mest sases, the
wearer shoald not be respoasible for echeduling replace.
ment cartridges (n his respirator. However. chemical car.
tridges should be changed when the wearer detscts the
odor or irritating effect of the contamimast

$.38.3 Where the expected contaminast has ne
odoe or irritating effect, chemical cartridge respirators
shall not be wsed N

8.3.84 Mouthpisce respirators shall not be used

for routime protsction, becsuse breathing through the |

mouth may bypass the odor or irritaLon warsing of am ex._
pended cartridgs. Thess do net heve NIOSH spproval.

8388 Particular care shoald be exercised in the
aorage of chemical cartridges becsuse they detsriorste if
exposed 10 exosss moistmre and 0 gasecus sir com
taminants. Cartridges sbould met be stored in the area
whers the worianes use tham.

8.3.7 Mechanical Pitae Respirators. Mechanical
filtars of the “throw-away™ type should be discarded when
the bresthing resistamce becomes bothersome w0 the
wearer. Some wechanical fliwr respirators wse recican
able filtars, in which case the filters are cleaned when the
“respirator is being serviesd

DUP 0960558
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63 _ g , ENGINEERING STANDARD
RESPIRATORY PROTECTIVE e
' EQUIPMENT JAN 1964 S2H
— DD OCT 1960 Pace 1 of 3
, REAF D DEC 1978 Melo
s _standard includes requirements of the Occupstionar Satety 8nd Heaith ACt Of 1970 (OSHA) as pudiisnad in the Federali _
Reg nter CSHA intormation 13 printed in red. - -
1. $Core Institute for Occupationsl Safety and Health (NIOSH)
which utilize a high.pressure eylinder for oxygen may be
Thus sandard provides information for the selection.  yeed. Closed cireuit oxygen genersting type equipment
use. and care of respirstory protective equipment shall not be used.
trespirators). The term “respirator™ in this sandard 1s .- =
used inclusively and applies t= stmosphere-supplving snd 23 Esch location shall develop written procedures
__ . wirpurifring devices that provide breathable sir w0 the covering the selection, use, and maintemance of
¢ I weirer within the limits of the equipment, whatever the  respiraters.
2 3 | source of dir. This standard does not apply for exposure 1o -
£ 2 | sirborne radiosctive contamination for which special con. 3. APPROVED RESPIRATORS
H £] wocration msy be necessary, . . o
» i ) ~ - 21 Only equipseent approved by the Nstional Institute
3 3 2 GENERAL - for Occupationsl Safety and Health/Mine Safety Health
e Administration (NIOSH/MSHA) shall be used.
g!’ 2.1 Respirators should not be used as s substitwe for . =
» 3 adeyuate exnaust ventilation or other engineering control 3.1.1  Respirators purchased stier September 20, |.
§ 21 e hode. - 1974 shall be manufactured per quaiicy control plan ap-
je proved under Title 30, Code of Federsl Regulstions, -
x3| 22 Respirators shall be worn at all times where the  Part 11. Such equipment will bear sa spproval label
s g stmosphere may be harmful to employees duc 10 unusual  besring the letters “TC™ imtead of “8M."
é z | coniiuons. and where work is necemary in contaminated g4 -
3 § or nrygeEn-deficient, confined sreas. 3.1.1.1 Exeeptions. Seif-contsined bresthing ap-
oa paratus spproved by Buresu of Mines under Schedule 13
%4 22,1 When the sir is deficient in oxygen. the ymp-  through 13-E squipped with an audible end-of-service
= 8| toma range from incressed volume of bresthing snd ac. life indicater and gas masks approved by Bureau of Mines
5§ celerstion of pulee rate to unconsciousncas sad desth.  under Schedule 14F are spproved for use until further -
i = | dep:nding upon oxygen content snd the degree of s per. rotice provided they (1) were fabricated. assembled. or
¥ L activity. Unconsciousness is Immediate when &  built under an spproval or any modification thereof issued
9 g man bresthee pure nitrogen and death may follow ina by the U. S. Bureau of Mines, Departnent of the Ireerior,
2'-‘.-‘ fow minutes. (2) were purchased on oc before June 30, 1978, and
i (3) are msimained in an sppreved condition.
§= 222 An oxygen deficiency may indicats & hasard
‘gg other than inert gas: sg.. flammebility (see 4.6), skin 32 A list of the respiratory and thelr manufacturers,
L3 toxizity, or sbsorption through the ckin, pertcularly certified by NIOSH may be obtained by requesting HEW
! hydrogen cysnide. Threshold limit values (TLV's) of air  Publication No. NIOSH 75-119 plus cumnlative sup-
M | comtaminante are gives in SIT. Portable oxygen end  piements from:
— © | toxingus detectars are cavered im SST. . .
Sy ) ) NIOSH Testing end Certification Laboratory
o 2.3 Pure exygen dhall est bs wed in epen circuit, eeif 944 Chemmnt Ridge Roed
‘_T:” contained, sunsesphere-applying respirstars, o in air-dine Mergantewa, WV 26508
E g YPe Fospirsiers. Division of Teehniocal Services
e 24 A ciosed circuit (rebrething) sysem recirculates NIOSH
- exhuled sir, nakes up oxygen and —moves undesirable Robert A. Tt Laboratories
) t5| 8sses mch as carbon dioxide. Pure oxygea must be used 4616 Columbia Parkway
2 =| with these systems. Systems approved by the National Cincinmari, OH 45226
' Pormaw grveed in g e rem OBHA reguianens. Section 198,134, DUP 0960559
a Venders end merehendise dosignetions ere given te describe marerigls ond mey
net inelude oll scceprable pregucers. Substitutiens by suppliers ere te be mede
o enly en apprevel of the iecal ourherity initisting the use ef this srenderd,
* SURCIMMITTERE NO. 2
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3.3 At the present time, there are no spproval schedules
for arrasuppiied auiws,

3.4 A list ol the aeverst types of respirstory protective
equipinent, m-thod of operation. use, limitations. snd
remarks ta given in Table 1. For additions! information in
th:e eegard, reference should be made to:

“Practicen for Respiratory Proteetion.” ANSI Z288.2,
American Nationsl Standerds Institute, Inc, 1430
Broadway, New York, NY 10018

Respiratary  Protective  Equipment. Data  Sheet
D -444, Nutional Safety Council, 428 North Michigan
Avenue, Chicagn, IL 60611

“Respiratary Protection Program, A Manusl and
Guideline,” American Industrial Hygiene
Awociation, 475 Wolf Ledger Parkway, Akron,
OH 44311

4 USES AND LIMITATIONS

4.1 Uscrs of respiratury protective eguipment shall have
medical approval.

4.2 The air-puritying respirators; lLe., canister gas
maskys, cnoml_:ll cartridge reepirators, and mechani-
cal fiter respirators (Table 1C) shall not be used for
rescus work, ot for smergency work of any naturs,
This is beesuse these respirstors do not supply oxygen and
therefore do not protect sgainat possible oxygen deficien.
cies, Other rewsans for this requirément ere that:

8. Gaa reshe gre intended for use with no more
than 2 prreent by vulume of moet toxic gases.

b. Chemical cartridge respirators are intended for
use 1n signifienntly lower woxic gas concentrations than
canmster gas maska. Limits vary from 0.05 percem
meximum to 0.1 percent meximum.

43 The flolluwing warning sigm require immediate
return ta fresk air: -

8. Unromnfortahle heat in the inhaled air. (A
praperly operuting canister will become warm on ex.
posure 1o certrin gasen of vapors, but a canister which
berames extermely hot indicaten that concentrations
shove the canister limit have been encountered.)

B, If nawes, dirzinesa or signe of dimtress develop.

c. If the canister has s window indicator which
shawe the specificd color change.

Portirns rmed A res are vevn OSMA reguistiers. Semion 1910.1000 eeries.

d If any leakage is detected by amell, taste, eyes,
nose or throst irritation.

o. If high breathing resintance develops.

4.4 Air purifying respirators should not be used in
sunospheres immedistely dangerous to life and health or
when the contaminant has poor warning properties, ex-
cept for escape.

4.5 Users should select canisters and cartridges speci
fically spproved for the toxic gan and concentrstion to be
encountered. Canister maska that bear the label “All
Service,” “All.Purpose,” or “Universal™ should not be
wed for 8 specific gas or vapor if & caniater 18 availeble (or
that specific gan or vaper.

4.8 Although self«contained breathing apparatus or cam.
binstion sirdine and self<contained breathing apparatus
have no concentration limit in regard to toxici.y, many
toxic gusen and vapors are flammable and the user could
be exposed 10 2 potential fire or explosion. The 2-percent
concentration limita approved for toxie gas removel with
canister-type masks is within the flammable range for
some gases. Work in stmospheres in or near the flam.
mable range is prohibited. When the possibility of flam.
mable stmospheres exista, 8 check should be made with
sn explosimeter and permisable concemtrstions eon.
firmed prior to entry. Standard F6) provides information
and instructiors for use of portable Nammahle vapor snd
gas detectors.

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

4.8 An uncontaminsted supply of air must be suwured
when using s hose mask with blower.

8. SELECTION

$.1  Inselecting s respiratoe, the following factors (5.1 -
5.1.8.1) and Tables 1 and 2 dhould be considered.
Engineering Dept Report, Accession No. 15167 “Respir.
stor Selection,” also will provide guidance.

8. Nature of the hazerd

b. Severity of the hazard

¢. Type of contaminant .

d. Concentration of the contaminant

o. Period protection is required N

{. Location ;f the contaminated area with respect
w0 s source of respirable air

1963

REV. ory
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3. Expected sctivity of the wearer

y

h. Opersting characteristics and limitations of the
svailable respicators

‘ _ l.  Safety reruhiém of state or local governments

8.1.1 Self<conuined breathing apparatus rated for

"3t least 30.minute service time should be used for entry
into an irrespirable stmosphere,

5.1.2 Self-contained breathing |pplutu- with lesa
;\an' o 30-minute air supply shall be wed only for
emergency egress and not for rescue work or reentry.

, 5.1.3 Operating time for seif-contained lpp.'rnu- i
iiased on moderate worh rates. Operating time is reduced
b\ mcrelled rupumon required by hetvy exemon

514 Only uu«mmu brnlhlng appnrntul.
"or combination sir-line respirstar and seii-conteined
_breathing apparatus, shall be used in oxygeri-defictont
stmospheres or where the contaminant is, or might be,
Immodllloly _dangerous to lie. ‘ﬂ:e air in the self.
conumed unit of the combhination sir-line teapirstor amil
Iei( contsined breathing spparstus shall be u-d only for
seress TR event the hose.dine supply of air is nmrrrupled
.The volume of this exit supply may vary for differcnt ap-
"plications. but shall be ample to allow the worker suf-
ficient air to escape from the contaminated arca. In any
case. this supply shsll not be leme than 3 minutes. Con-

riderstion should be given to using only positive pressure
units.

5.1.5 Encape masks sre used only while the wearer
leaves & contaminsted ares, They are approved under
Subpart 1, 30 CFR Part 11 and have & half mask
{acrprece. or & mouthpiece. Where eye irritation is s con-
tideration. a full facepiece should be wed. For escape or
mergency purposes {rom unknown concentrations of ex.
~remely hazardous stmospheres (any gas or vapor having
4 tated lethsl concentration LC 50 of less than 10 ppm). s
pressure demand selfwcontained hreathing apparstus or
zombinstion pressure demand supplied sir respirator with
pressure demand self-contained bresthing apperatus shail
e used.

5.1.8 Entry Masks. Use selicontained bresthing
npparetus with st least a 30-minute air supply or s com.
hination supplied air respirator with self-contained
breathing air spparatus. Unit shail be of the pressure
tlemand type. The entry masks should be located outside
of the potentially sflected ares in & noncontaminated ares
end properly identified snd protected.

- Avgiare from Comoressed Qas Associstion In¢, 300 Minn Ave,

Poruons prinien v red are trom OSMA reguiations, Section 1910.134.

- am

8.1.7 Fire Fighting. Use selfcomained breathing
.apparatus with at least & 30-minute air supply. Unit shall
be the pressure demand type.

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

-on self<ontained bresthing epparaius requires s re.
maining service-life indicator or warning for compresed

-bresthing air (except for self-rescue). Some equipment
now on plants msy not have these alarms. These can and

Should be obtained from equipment suppliers for ap.
paratus not eo equipped.

$.1.8.1 When the device is & combination self
contained breathing spparatus snd airline reepirator
(supplied-air respirator). either 3 manual or sutomatic
vaive(s) shall be provided to change to the self-contained
air supply if the airdine supply fails, and to preveat the
- wearer brealhmg contaminated air {rom Llw vutatile
_Mmmp}\ere If & manuel valve 1 provided, St ahall be
casily opereable and locsted 1 & pusition whiich s con.
venient to the wesrer. If an autumatic valve 1o provaled. a
warming also shall be provided 1o alert the weares that he

is breathing from the wifwnumnmed wir wppds, L) when
fua normal asirdine supply (ailss o0 (2) when the elf.
sontained air supply falls be-law 95 perermt of §is {ull cone
Jainer pressure, A quick dinconnect snd cheek sabve shall
be provideil between the apparatus and the air-liv Spply
hose to permit ready eacape from the seca, and o peesent

loss of breathing air frums the device or inhaling the
surrounding aunosphere, respectively.

8. BREATHING AIR

81 Beoth punhued snd manufsctured bresthing air
“shall meet of exceed the reqirements of the specification
for Grade D breathing sir as described in Compressed Gas
Awmociation Commodity Specification G=~T1.1. See tabie
below for Grade D analysin summaery, and G=1.1 for
details including sampling snd analytical procedures.

QGes Sreathing Alr Analyais
0, 19,8 pereent min to 23.5 percent™
meazt
co 20 ppm max
CO, 1.000 ppm max
Hydrocarbom $ mg/m?
(condensed) _
H,0 Dew point lem then the lewen
prebable trmperature 1o he
ensountsred
Ny Balance -
Odor Fres of pronounced odon

T See S6T fer dan on drect resding porusble sxygen smalyven.
This 1 necemery ‘o prevem freese-wp and neppegr of sir flow 1o the
mash., Fer tables refer 10 “Hondbook of Compressed Coarn”

New Worx, NY 1003
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6.2 A reliahle supplier should be chosen. Vist hie
facilium to detrrmine his degree of control over the
eperstion. [f an sic compressor is uned, it should be
nonlubnested. [0 o lubricsted compressor is used. it munt
have & carbon monoxide or high temperature (or both)
slerm. Anrusl conuets should be made to sseure equip
ment and procedures have not changed.

8.3 Preferably, certificd bresthing air should be pur-
chused from » reliabie supplier. If & choice has to be made

Also, demand-type sir-fupplied respirators and demand.
type sell.contsined respirators operate under negstive
pressure when the wearer inhsles. Since some inward
ieakage of contaminant may be possible, these types
provide much less protection. When purchasing new air.
supplied, seif-contained or combination type, pressure.
demand should be epecified.

TA% A pressure-demand type self-conined respir.
ator or sir-eupplied combination self-contsined should be

between certified air from a questionable supplier and un-  used 1 atmoepheres containing contaminanta which can ?7
certified a1+ from a relisble supply, the lstter would be  not be detected by emell or where special precautons )
the recommended choice. - must be taken to prevent the wearer from inhaling sny
trace of contaminant In this type equipment. s small |
8.4 Determine if the sir is provided by compression of  peawitive pressure is mainuined inside the facepiece at all |
reconatitution (mizing nitrogen add oxygen) and anaiyte  umes. such that if a leak should develop, there would be
as {ollows: no leakage of contaminant imo the facepiece. L
Mothod of Anatysts 7.5 A proper seat cannot be establlshed it the lemple £
Praparation - Recommend - " pary of sye glasses extend through the sealing odgo :"x"
Cienpreesun - supphier Cheek 10 pereentof of fuil-lace masks.

Awe et fill evitndrr
with any gasen other

cylinders {rom esch ot
for ppm CO and aior.

748

Contact lerses shall not be worm with full-face

Analyse sl eylinders
for_percent O,. Check
10 percent of cylinders
from esch lot for ppm
CO and odor.

Amalyze ali cylinders
for percent O,. Check
10 percent of eylinders
from esch lot for ppm
CO end edor.

than ar.

Compresa v = rupplier
fills evlinlers with
gears other than me

Reconstitution

6.5 In additiun s cumplete analysis should be con-
tucted pericdically to assure complisnce with table in 6.].

7. PRECAUTIONS

7.1 An lit of inewructions in use and
precautions for each type of respifawor is given in ANSI
288.2. Some precautions are given in Table 1 under
headings of Limitations and Remarks.

entensive

7.2 The manufacturer’s instructiom or precsutions of
the ANSI standard should be posted with the respirstory
device.

7.3 All persone who may hsve ooccasion to use
respirstory devices, or cause them to be used, shall
be properhy trained In thelr use. Aisa, in execution of
plant dissster plans, proper traininig in wse of respiratory
protective cquipment will aid in the performance of
smooth and safe rescue or repair operations.

7.4 A slight negative pr occurs inside the facep:

of face.fitting sir-purifying rewpirators (Table 1C). Care
must be taken 1o obtain an effective seal between the
fscemiece an face to prevent inward contsminant leakage.

Portions printeif 1n'red are from OSHA reguiations, Section 1910.1M

A

masks. See S4H.

7.7 All eyepieces in full-face masks spproved by the
Bureau of Mines will pass the ball drop test. but some
plastic eyepieces may not pass the needle drop test (S4H).
Current achedules of the Bureau of Mines, however,
require that eyepieces shall meet the pertinent require.
ments for impact and penetration specified in the moet
recent ANSI Z281.1, “Safety Code for Eye Protection.”

7.7.1 Fullfsce masks have been developed with

svstems for mounting corrective lerwes imside the
facepiece. Contact the manufecturers for sssistance.

7.0 Problenw in the we of self-contained breathing sp-
paratus (SCBA) at iow temperstures include failure of
exhalation vslves due 10 {rozen exhaled moisture and

failure of the regulator or low air premure sisrm. These

problems can be minimized by:
s

h’

Using only sir with low moisture content
Irswslling & nosecup in the mask

Thoroughly drying maske after cieaning

d. Keeping SCBA's in & wsrm location between
uses (if practical)

Visuslly checking pressure gages for low air

f. Following manufscturer's instructions for use in
subireezing envirorsments

Antifng comnpouruls can he used to coat the inside and
ounide of the faccpiece 1o prevent it fogging, down to
sbout 32°F (0°C). Delow 0°F (~18°C), however, antifog

C'TNL‘ Df-‘mru

+
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conipofMale will not _prevent severe fngxnu Anul'n‘
confuneteds  break down gl requiee  reapphicaon
xrrunhrl“,\

r.e A hallemaek fae epiees sliould not inteefrre with tie
Q-r.r'r s use of specwclen aor goggles, Proper selection of
fepinprient mmnlll) will eliminate sny prablem of proper
fit wneq uning a combination of halfomask facepiece and
sqeerarien ar gu“leu )

110" Peraom rrqmrrd to wear I’l'!plrllnﬂ must be ciean
sivaveie i the area of the respirstoe seal,

1.1t tonventionsl respirators do not comstitute sn sl
wlute harrier to transmision of speech. The respirator
éxhaiation valve usually provuies s satisflactory pethway
{§¢ syweelr transmission over shont distances in reiatively
culcl aréas. Speech tranamission doucn are availehie.
‘Cavtion: check for n(u'pluluh(y of eleetrienl clnsifie
Yatien for uee in huzardous arcon, and NIOSH approval
o Ten et on rﬂplrnlur)

} 12 J{oare for air mpph should be ulepmrlu remat
‘-. e nis to winrh \hoy _may be expu-ﬂi

i - 8. CARE _ -
l ' General. A rrmrullzml maidenance., cleaning. snd

SoFage itation should be used o care fur respnrstory
Luternve rquunnem. N

. e e 3

qu._‘?rocoduut Appllclbln to Al Ruplnxen T

8.2.1 Inlp‘cﬂon. Al rr-p'nlorn shall be m-p»ctrd
tfitirnly before and after cach wse. Those held restdy for
Aritreeney use shell be xmp«\cd at lcast monthly and
alinr cach use.

) LN

8.2.1.1 Srlf-ronnmcd brfnhmc apparstus shall
.~ ‘inspected monthly.

, - 8.2.2 Maintenance. When it is necemsary 10 replace
¢ orh or deteriorated psew, only those made specifically
{ar 1 deviee shatl be used; and the renaie wark shall be
areomphished hy trained personnel, For nwmt planta, it
1 referabile that parts of this type (sulmesemblirs) be
3 ,mn e s n tinit oe peturned 10 the manufacturee or fuc.
ey traitied ,-'mmm-l for repair.

. 823 Clesning ond Dlalnfocllng Respirntoey
protective cquipment, exeept canisters end cariridges,
wouid e cleaned und disinfeeted alter each uee. uniess
ditigresl 1o inlividuals, when they shall be ricaned as
uPFrsinfy o amsure 3 sanilary amd propeely fumtmmn‘

nask, v =

82( Slorlgo. AH respirstory protective eqmp-
nent shall be stored in 8 clesn, cool, dry place. out of
dirdet “adnlight, umder conditiona of moderste tem-
prrsture. They shauld be locsted for casy accesaability
and the joestion asdequately labeled if necossary.
Feaemnrsinres shuutld tut be stored in such places as lockers
ot ool baxes uniems they sre in csrrying cases or boxes.

8.3 Special Procedures for Masintaining, Clesning,
Cisintecting, snd Stoﬂng Respirators

: 8. 3 Self-Contsined Breathing Appantun in
deonamd. type (Table 1), the cvlivler pressure shall be
vaerhFd monthly st reeharged il helow rated presaure

Pafuons onnted In red we 1om OSMA reguistions. Seclion 1910 134

i u;ud but must siways be ready. .

[rnrrrﬂﬂl Iu 70']» (2['(‘)] Rnhnur after each use,
followine mlnuhrlurrr- instructions.  Fallow manufsce
tigrer's instructione on tightness testa fur aelf.contained
Prapirators and hydrostatic teating of cnmpre-cd-nr eyline
dert. Amure that regulator and low.pressure alsrme are
{functioning.

8.3.2 Cylinders shall he tested and rmmumrd as
‘prescribed in the Shipping  Conuiner Specification
Enuhtwm of the Departmeni of Tramportation ﬂ9
CFR, Part 173). N

3 833 Hose Masks. Check the hlower ptﬂmlxeally
fur proper aperation. Check hose for wear amd tear affer
cach ute and clean when necemary. Keep hose capped
when not in use to prevent entrance of dust or other
cuntaminants. -

8.3.4 Alr-Ling Respirators. The farepicce should
bir serviced sfter each use, ar for sl other respieatores, The
flow contrul vaives ahoukl he inapected sfter cach vae and
cieaned snd replm'd. il neeemaary. Airline hnae should he
checked fne wear and tear after cach use and be cleaned

- whea necemary. See S1H on airaupply system,

8.3.5 Seit-Rescuers. Monthiy tneperction is the
mnat imporwuant phase of the maintenanees progeamn with,
this type of equipment becamse the equipment in arldom

~ 836 Chemical Certridge Respirators

8301 In plants with centrslized msintenance
stations, cartridges aomnetimes are  discarded alter o
predetermined period of vse. Maskell Laborstory will
catablish chemical cartriige breskthrough times for
specific toxie pliercs on req to asmist planta in
esteblishing use perivd criteria. -

8.3.6.2 Repiarement should be incorporated into
the maintensnce and clraning program. in most casen, the
wearer should not be responsible for acheduling replaces
ment carteidges in his respiratnr. However, chemical car.
ridges shold be changed when the wearer deteets the
odor or irritating effect of the contaminait.

- 8.3.8.3 Wihere the expectrd Fontaminant hul;\o
wdor or irriteting effect. chemieal cartridge respirators
shail not be used.

. 8.3.84 Mouthpirce rrapirstors shall not be wed
for routine protection. because hresthing thmugh lhe
mauth may bypass the mdor or ieritation warning of an ex.
PEnded cartridge. Theae do not have NIOSIL sppeoval.

8.3.4.3 [articular care should be exereised in the
storage of chemical cartriiges because they deteriorate if
exposed to excess moisture and to gaseom asir con.
taminants. Cartridges should not be stored in the ares
whers the workmen uea them.

* 847 Mechanical Fitter Respirators. Mechanical
filters of the “throwsaway™ type should be discarded when
the hreathing resistaner lwecomes bothersome to the
wearer, imno mechanicsl filtee respirators use reclean.
able filters, in which esar the filters are cleaned when the
respirator is being servieed. ©

DUP 0960563
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TABLE | - ’l:VP!S OF RESPRATORY PROTECTIVE EQUIPMENT (CONi'-D ON PAGE 7)

Tobis 1A - Air-Bupplies Suit

Method of Operstion

Air supply from supplied-air Drastning sDosratus. See STH on air-<iIstnoution gystem.

Use

Ooommg Of 18D8I wOrk wnare there 18 $xPOSUNe 10 UDSIANCES tNEL &S IMIALING Of COMOsIve
10 the skiR and MUCOUS MemBranes. but whers the aimosphere 18 not Immedistely dengerous to
lite !f immedtiately dangerous 10 Iite. the respiretory squipment should De provwdec as in $ 14
NG e air.aupphed suit sNoUId De xep! with & shight DOsIive £ressure. In any case the aif
supoly shouia not be less than 13 minutes 10 silow the worker sutficient air 10 escspe from the
contamingted ares. A body hamass 13 required 10 handis the hosa 1 In@ sna the iite ine. which
Siways ShouiQ DE worn 88 8 reICUl AeVice HMeiIDer (wasnng similar SiT4upphind sunt, body Nar.
ress, and Iile ing} should De assigned with no ather duties than 10 observe the man in the
nEZErcOUl sres. amenc the hie ing and In smergency. ask for netp and be ready 10 rescus
the workar. (See $18G).

mnatons

L

The weanng of en mpervious suit for any exitended period 13 extremely fatiguing ang
dangerous uniess it 13 wall venulaied. The suit must be impervious to the subsiance en.
countered. With the longest hose iength tor which use 18 Intenced assembied to the respirgior,
snd the lowest inist pressure INtended for operation iNroduced 10 the SIr-8upply hose. constant
flow units must celiver &t isast 4 cfm messured &t the facepiece The exhelstion resistance at
85 iters per minute shail not exceed 1 Inch of water. Whan heimets or hoods ere used, the
same rpquirements Must be Met excedt tnat NG flow rete Must be st least 8 c'm For BOIN types
of assemblies with the mghest inlet oressure ang snonest Nose length, the maximum flow shall
not exceea 15 ctm.

Remarxs

No NIOSH® approval. For sdditional information, see Fieming. A. J., D'Alonzo. C. A.. and 2app,
J. A, "Modern Qccupational Medicing,” Chapter 7, “Protective Ciotming for the Chemicel
industry,” Les and Fediger. Prdadeipme (1960).

A Ranque-Milsch vortex tube®® wom as 8 Dortadbie refrigerator can satistactonly cool com.
pressed air for personnel weanng Industnel protective ciothing. The vansex tude is light angd
smali, sng can de Arapped 10 the Deit whare it Goes NOt Interfers with PRysicsl movement, The
1ube opermes on 20 10 25 cim of compressed sir st 80 to 100 psi and cehvers 15 to 18 cimof air
cooied S0 1o 60°F below the Inigt air tempersiure. The WWDe Can de NVarsed and used as a
heater. .

* Nmiongt ineiuie tor Occupsiongl
** Avaispie Mom.
Encon Marulaiuring Comoeny

P O 801 W25-TR
Mouston TX 7700t

Satety ang Meaiih. U 3. Dept of Mesitn. EJucstion and weitere
i

: . .

Y
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TABLE 2 = SELECTION OF RESFPQATORY PAGTECTIVE DEVICE
Mazard ; Asepirame
Jrygen astiiency SNI-CONtANES Dreathing S0DArBIVe

Combwnetion sw<ine reEDITRIEr and seif-contined
breathing apoeratus

Ganedus contaminant
menadigery dangerous © ite (see A1.4) Seltcontamed dresthing saserstus

Camaination sirdine restwitor end ssi{contained
weasning scoarstus

Nt inenedisrely dangerous 10 IWe Arding respirator

HoRe Mask WIthout! ditwer

. Chenucalcartiage rearetor

PurtcJimte contamaent

Alrdine respirsoe
ARrassre-Diaing resowater
OB MARX WHOU DIower

Cameglion Jasecus W3 DA/NCUMISS sontamInamt
immtiataly dangerous W e see L1.4) Self-conuned Meatiung IPeeratus
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ot JUNE 1978 Page 10t 8

Ta+s standard includes requirements of the Occupationsl Safety and Health Aet of 1970 (OSHA) as Wbl"h'd
QOSHA information 1's printed in red.

e Feoerol Register.

1. SCOPE

Thie stanndard provides infoemation for the seiection,
e el caee of respirstory  protective  cquipment
1 rmpueators). The term “renpirstor™ in this sundaed i
vmed anciumively and applies to atmasphere.aupplying and
mepunilving deviees that provide hresthable aie to the
rearer within the limits of the equipment, whatever the
aprre of air. This standard does not apply for exposure 10
mrbwene padioortive contamination for which -Lnyrill con.

releration may be necenary, -
R
2. GENEBRAL
LY Hespurators shauld not he used os o substitute for

wiequate eshiatust ventifation or other sagineering control

1.2 Respientors dhall be worn at all tines where the at.
mosphierr may b harmful to employees due to unusual
comsdiions, and where woek is necessary in contaminated
ar oxvgenadeficiont, confined areas.

221 When the gir is deficient in onygrn, the
rymptoms range (rmm incressed volume of bhresthing snd
neveieration of puise rate to unconsciousnene and desth,
Hepending upon oxygen content and the degree of 8 pee.
san's aetivity, Unconsciousness is immediate when &
man breathes pure nitrogen and desth may follow in a
isw minutas.

222 An oxypen defliciency may indieate 8 hazard
wthier than inert pm: e.g., (ammability (see 4.4), skin
tovieity, ar almorption “ throuh  the skin, particularly
hydeogen eyanide. Threshold fimit valuen (TLY) of sir
contiminants are given in S2T. Portable oxygen and
toxie ogas htertorn are covered in SIT.

2.3 Pure mayprn shall not be used in  stmosphiere.
wupplying erepicatom.

3. APPROVED RESPIRATORS

ER I hon sehecduies fnr a perticular type of equipment
v e heen establitind, only cquipment lisied sad ap-
reovedd by the Buerau of Mines and the National Institute
e Ueeupstional Sufety sad Heaslth shall be uned.

' Cartain seifscontarned Drecthing epperetus may he upgreded to meet the raquirements of 30 CPR, Pert Il end ulobolod.

Refer te menviecturer.

dorriens printed 1n r0d are frem OSHA reguictiens, Seerien 1910.134. —
netions ere given te describe materiels ond mey

Substitutions by suppiiers ere te be mede
only on epprovel of the iscel autherity initiating 'K

Yanders end merchendise deosi

net insivde oll escoprable produsts.

SUBCOMMTTEL 1O, 18

.

.11 Re-p.mun purchased on ‘or before Sep-
tamber 30, 1974 and meeting the fullowing Burrsu nf
Mittes Schedules are spproved for uee until the following
dates: -

N\

. Bursau of

Mines

Type ot Apgrovel Terminal

Respirstor Scheduie Use Date
Self rontained 13 theuw 13E March 11, 1979
(one masks 14K Marrh 31,1977
Supphed air R Marrh 31,1980
Dust, fume, nist 218 March 31,1976
Chruvcsl carteisipr 231 March 31,1976

3.1.2  HRewpirainrs purchesed atter September 30,
1874 shall he manufactured per quality contrsd plan ap.
praved under Title 30, Code of Federal Regu.stions, Pant
11 and ol meet the requirements of the Buress of
Mines Schedulen shown in 3.1.1. Such ~quipment will
hear an spproval label hearing the lettees ' TC™ nstead af
“BMT.

3.1.2.1 Exception, .apprived  respirutors  pure
chased after September 30, 1874 snd on or before
June 30, 1878 muy hie murked =M™ 0 NIOSH s o
pevvedd the vendore's quality conteel plan under which the
renpirator wus manufsctiueed,

313 Heyuraiors purchssed sfter June 30, 1975
diull meet the requirements of Chapter 1, Tide 30, Cide
of Frderal Regulutione Part 11 = Respiratory l'nnmm-
Devicen: Testa for Permmaibility.

3.2 A lim of the respirstors snd their manufscturers, cer.

tified by the Natinmal | for Occupstional Safety

and Health (NIOSH) per 3,13, may he obtsined on

request for HEW Publiestion Ne. (NIOSH) 75-119 plus
lative suppl ta (roem:

NIOSH Testing snd Certification Laborstory
944 Cheminut Ridge Rd
Morgsnwown, WY 20508

o veo of this srenderd.
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N1OSH e of Techniesl Publieations
I"ost Oty Bandifing
Core anaty, (11 45202

U, N Bureau of Mines

lHealth amd Safety Rescarch snd Testing Center
4RO Purhies Ane

Prttsbnegh, 1'A 18213

33 A bt of rmespirntors for eespicstory  proteetion
against eertmn pesticides may he ohtained from the U, S,
Departiment of Aprieultume, Peaticide Chemicals Research
Hranehr, Beltanlle, MDD 20708,

3.4 At the peeent time, there are no approval schedules
for the fullvwing equipment:

8. Filter-lype rrepirstors fur prowection ageinst

particuiete seevsols, such as bervilium duste and fumes,

dusts impreguated with orgunic phosphborus inwcticides ~
{paratinen), anl radisactive subances.

b.  Arrssuplied suns.

3.5 A hst of tre seversl types of respirstory protective
equipment, method of operstion. use, limitstions, and
remarke s qiver in Table 1. For additiofial infurmation in
this regard, reference should be made to:

Peartices (v Reepirstory Proteetion. ANS! 2882,
American National Standards Inatitute, Inc, 1430
Hriadway. New York NY 10018

Respiratory  Prutective Equipmént. Data  Sheet
=444, Na:ional Safety Council, 425 North Michigan
Avenue, Chicagu, 1L 60611

Respratory Protective Devices Manusl published by
Ameriean indusinal Hygiene Assceistion and
Ameriean Conference of Governmental industrisl
Higenists (Gupies see available from Braun and
Heumfield fne, Box 1203, Ana Arbue, M1 48106)

4. USES AND LIMITATIONS

4.1 The air-puritying respirstors; L.e. sanister gas
masks, charmical cartridge respirators, and
mechanical flller respirstoes (Tabis 1C) shall not be
used for rescLe work, of ior emargency wesk of any
nature. Thie is brause these prapirstonm do not supply
nxigen and theeefure do mt protect againm posmibie
axsgen deficiercivs, Other ressom for this requirement
are that: B
8. (ins mashe are intendrd for uee with no more
than 2 precent by olume of most tuxic gases, and

b. Chemirnl eurtridge pespirstoss ac. interdded for
e an upmificantly nwer toxe ges concentrations than
canister gus riaske,  Limits vary fren 0.05 prreent
maxnunum 1o ) 1 pereent mavimun, ’

Portions srinted n red are fram OSHA reguletions, Sactien 1910.93,

T

.

4.2 Users should aelect canisters and ecartridges
speeificslly appnned for the tvawr gus anid roncentration
1 he enrcumered. Caniter masks thet bear the label
“AllSeeviee,” “AllPurmpose,” or “Universal™ should not
be used.

4.3 Ahhough seifcontained bresthing apparsius snd
hise mask with binwer have no coneentestion limit in
regard 0 tosieity, many toxic gasrs amd vapors are flam.
mable arxi the user rauld be rrposad to & potential fire or
explosion. The 2.peeeent concenteation limite approved
for toxie gas remuoval with canister-type maska ia within
the Mammalie range for some gases. Wark in atmospherea
in or near the Qammable range i prohibited. When the
possibility of Nammabile astmospheres exisn, 8 cheek
should be made with an explosimeter and permissshie
concantestione cunfirmed prior to entry. Stamlard F6J
pruvides information and indrusions foe use of purtable
flammabie vapur snd gas detcctors.

4.4 Respiratnry protection is required (ue human, e
peaimental, or suspeeted earcinagens under rertamn con.
ditiane. Refer 1o OSIA  regulations for apecific
requirements, Section 191093 andd 10 52T,

8. SELECTION

8.1 Inselecting o respirstar, the following factors (5.1 -
5.1.6.1) snd Tabies | and 2 ahould be dered.

8. Nsture of the hasard

8. Severity of the hazard

¢. Type of contaminant

d. C

0. Period protection i required

1. Location of thr conaminated srea with respect
10 8 sourer of respirshie sir

g. Expected setivity of the wesrer

N, Opersting charscteristion and limitations of the
availahie respiraton

ation of the cont

I Safety regulations of sate or local governmentr

8.1.1  Apparsiue rated for at least J0minuie serviee
time should be umed fur entry into en irrespirable

stmoaphere.

$.1.2 Fificen-minute units ahell be waed only e
emergrncy cgress and nut for rescue work or reentry.

5.1.3 Opcesting time (oe self-contained spparatus is
based on mudersie wark rates. Operating time is reduced
by incresact) respirstion required by heavy exention

$.14 Only selicontained bresthing spparatus,
combinstion airdine respiraior end sedgentsined
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breathing apperaius, o¢ hose mask with biower shall 8.1.2 Purrhmed eylinders of hreatising sir should
be m:: in :ll?::::g’:l::. :!m:ﬂor’n:r wherathe  be anslyzed before use, by the site, for I"l"";'“ osygen
conlaminant is, , immedistely dengerous 0 and earhon monaxide snd ador, Tabile 3.
Lo, The latter rondition ia‘defined s one fm:n.\vhirh s -
2 worlier vannul escupe  uninjured without  eepirstory 8.4.3 In addition s enmpirte snalysis shuuld be
> protictive equigmnent. The mir in the selfeuntsined unit  condueted periedicslly ) saure complisnce with Tahle $
of the emuhinstion sirdine rapirstor snd selfcontsined spreificationa -
beesthing apparstus shall he used only for rgress in event . R . -
:3 the nosedine aupply of sir i inlrrmgrlcd. The volume of 2 A', ";m“"; bist :“ |n|.lmeuo.m .m ‘.“c tnd -
[Nl thia exit spply may vary for different spplicationa, but ;::;‘“;m. ue cach "."' "’P.lnm" " .;";“ in ANSI_
shal be sinple to sllow the warker sufTicient sir 10 escape h L Wr" '.P":-."Amom .d" mvu\k‘tn sbie 1 under
:)' from the contaminated area. In any case, this supply ahall cading o lelm‘lol'll snd Remar
. st be lew than 3 minutes. 8.3 The manufacturer's inmructions or precsutions of
~ . .
e 545 An uncuntaminated supply of sir must be :.::'i:erl sundard dhould be posied with the respiratory
awtted when using a hose mask with blower. ’
64 All persons who may have occssion to use
5.1.8 Schedule 13E of the U. S. Burcau of Mines respiraiory devices, or aause them io be used, should
an selfccontained hreathing apperatGa requires o be properly trained in thelr use before circumstances
renining scevieedife indicstor or warning for com. requice that they use them to protect their lives and
presad beeathing sie (exeept for seif-rescuc). Some equip the property of the Company. Alm. in execution of plant
ment now on plants may not have these alarmes. These can dissster plans, proper trining in use of respiratory
snd should e ohitained from equipinent supplicrs for ap- protective equipment will aid in the performance of
parstus wit so equipped. smooth and sefe rescue or repair operations.
$.1.6.1 When the dmvice is 8 combinativn self. 85 A slight negative prossure accurs inside the facepicee
cantained hreathing sppsrstus and sirsdine respirsior  of face-Ntting sir-purifying respirators (Table 2C). Care
(supplictkair respirstor). cither & manual or sutomatic must be taken 10 obtsin an effective sanl between the
. valve(s) shall he provided o change to the seifcontained  facepicce and fece 1o prevent inward contaminant ™
air supply if e airdine supply fails. snd 1o prevent the lrakage. Also, demandatype aircsupplied respirstors and
wearer berathing conteminated air from the outside st demand-type seli<ontined respirstors operste under
muwhieree, 1 8 manual valve is provided, it shall he essily negstive prevaure when the wearer inhales: some inward _
vpreable snd torsted in 8 poition whicls is convenient 1o leakage of contaminant may be pomsibie. B
the wearer. 10 s automatic valve in pruvided, s warning .
siwr shall be provided to siert the wearer that he 8.5.1 A pressure.demend type selfcontained
teenthiing frum the selfcuntasined air supply, (1) when hia reepirstor 'h'".'u be used in atmospherrs containing cone”
norcial sirdine aupply fail or (2) when the seife wminants which cannot be detecied by smell or where _
centnined aie asupply fulls bdow 95 pereent of it full con. speeisl preesutions must be taken 10 prevent the wearer
unner peessure. A quick disconnect snd cleek valve shall r“'".' inhaling. any "T.' of cantaminent. l" this type
Ire prrsvicknd betwern the apparstut and the sir-linc supply juipment & wnall 1 ve pressure is maintained inside
hase 1o permit remly mcape from the area, and W prevent the feerpiece at '" times, such that if & leak should .
jime of Im-nlhmg sie frum the deviee or inhaling the develop, there would be no loskege of contaminant into
-p supe 2 stuusphere, rwpeetively. the facepicer.
% 6. PAECAUTIONS :.l A'.ron; seal sanneot be nnublo::‘od i ":'o h.n:u
- ars of eye giasses extend through the sealing ge
E 6.1 llrcathing air shall meet or exered the rorirements of fuli-lace masks.
F'H of the speeification for Grade D breathing sie as dencribred . )
= i Comprrassd Gan Asucistion Commodity Specification 681 Al Fyepieres in full-fece masks spproved by
— G=".1=19606. Ser Teble 3. the Busrau of Mines will pass the ball drop wst, hut some
— plastie eyepirers may not pass the needie drop tewt (S4H).
2 6.1.1 1t ahail be determined through trata, vendor  Current schedules of the Buresw of Mine, however, -
reetification or other meana, that all eylinder berathing  require thet eyepieees shall meet the pertinent
wir merts spevifaeations for Geade 1) heesthing sie an st requirementa foe impact and penetestion speeified in the
furtly in Table 3. mast reeent ANSE Z81.1 Safety Cade for Eye Proteetion.’
W i i i Y 1910.134. -
Periions printed in red are lrom OSHA reguletions, Section 0.134 DUP 0960510
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6.8.2 ‘e n temporary messuee with full.face pisces, peefershie that parts of this type be replaced s 8 unit or

gliss~ with wnnrt tanple bars or withoat temple baes may
n taped to Ure wearer's head, Fullfaee muaks have heen
dies elogunl with aystemia fue mounting corenctive Imm ine
wnlee the Taeemiee,

6.8.3 A halfunask fiwepiree should not interfere
with the weneer's use of spectaclon o gogeies, Propee
seiccting of equipinent nonnely will eliminste any
prohiem of propee {it when using 8 combinatiun of half-
mnsk {uerpioce and speetacles or goggien.

6.7 A proper seal may not be established {f the
reapirutor vser hine g beavy beard oe side bhunn. Restee.
s on foe of haie on employee smaignment may be

necessary in areas where the use of respicsting prou'l:uou g

1 requiend, _

-~
8.8 Cuonventional respirstors do not constitute sn ab.
silute bareier 1o teansmussion of speech. The respirstior
rxhaistion vaive ususily provides s sstisfactory pathway
for tranamamion  over short distsnces in
relatively quiot areas. Speech tranamision deviees are
available. (Cavtion: chieck for scecptability of electrical
classification (or use in hazardous areas.)

speech

8.9 Muyur probiema in the use of {uil.fece manks at low
wmperatures  see poor  visibility sad  freezsing of
exhaletwn valven, Antifog compuunds can be usend 1o cost
the imside of the eyrpicer to prevent in fogging down w
about 32 F. Below 0 F, however, anulo' cumpound will
not preyent severe fogring.

8.10 lHimes fur mir aupply ahauld be sciected 0 rosist
chemicuis to whicls they may be expemed.

7. CARE

7.1 Genersi. A centralized nsintenance, elcaning, and
sorage staticn should be used to care fur reapiratory
'Ifl\""(l'l‘ ﬁ|mpmml.

72 Procedurss Applicsbdie to All Respirstors

72.1 inspection. All rempirstors shall be tnapected
at regular intervain to mahe sure that they are ready to
use, . -

72.1.1 Seifcontsined hreathing apparstus shall
Le inapeeted monthly.

722 tAsintanance. Wien it 1a derensary to replace
worn of deteriorated parts, only those made sprcifically
fur the devies shall be used: and the repair worek aliall be
accumplished hy trained perannnel. For most planta, it is

Paortions printed in red are frem QOSMA reguistions, Sectien 1910.134.

returned to the manulscturer fdr repair.

723 Cleaning and Disinfecting. Respiratary
protective equipment, exeept canisters snd  cartriders,
shwld he cleaned and disinfeeted after each use, uniesa
magnied 10 individuals, when they should be clesned at
least after each day's use.

724 Storage. All capirstory protective equipe
ment shall be stored in s clesn, oool, dry place, out of
direct eunlight, under conditions of moderate
temperature.

7.3 Special Procedures ior Maintsining, Clesning,
Disintecting, and Stocing Respirators

73.1 Seif-Contained Breathing Apparatus. In
demand-iype (Tabie 1B), the cylinder prossurs should be
checked periodically and brought to rated pressure if*
necesnsey, (Minimwn prowure w 1600 pai at 70 F.)
Recharge after cach use. following manufacturer’s in.
swuctions. Follow manufacturer's instructions on tight.
nean tests for self-contained respirstors and hydrostatic
testing of compressed-air cylinders.

732 Cylinders shall be tested and mainwined as

prescribed in the Shipping Comamer Sperification
Reguistions of the Depe of Transportstion (49
CFR., Part 178).

7.33 Hose Masks. Check the blower periodically
for proper operation. Check hose for wear and eer after
cach use and steam clean when necessary. Keep hose eap.
ped when not in use (o prevent cntrance of duat or other
contaminants

7.34 Air-Line Respiestors. The facepires should

he serviced after cach wse, e for sl nther respirstore The

flow control valves should he inspected afier aach une and
cleancd snd repaired, if nocemary, Airsline hose should be
checked for wear and tear after esch use and be steam
ciraned when necesssey. Sem S1H on sirsupply systam,

7.3.53 Sait-Rescusrs. Froquent inspection is the
moat important phae of the maintenance progran with
thia type of equipment bresuae the aquipment is scidom
used but must always be ready.

7.38 Chemical Carntridge Respirators

73.8.1 Chemical cartridgrs should be changed
wiicn the wearer detects the odor or irritating cffect of the
contaninsnt. Where the expected contaminant has ne
odoe or irritating effect, such ss carbon monoxide. & new

L
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cartridge should be installed in the respirator st the start
of each day of use. Mouthpiece respirators shouid not be
used for roatine protection against gases or vepers.
because beeathing through the mouth may bypas the
odoe or irritation warning of an expended cartridgm.

73.83 Particular care should be exercised in the
s0rage of chemical cartridgss becsuse usually they
deteriorats if exposed to axosss moisture and to gascous
air contaminanws. Cartridges should not be stared in the
area where it is necessary for the worknen  uee

Fel
~
=
|
P4 .
z, _ -
>~ TABLE | - TYPES QF RESMRATORY PROTECTIVE EQUIPMENS
‘...J...I Toble 1A — AinSupplied Suit
o Metived of Operetion Aiwr supply from supplied-air breothing apporatus. See SiH on air-disiribution system.

chemical cartridges.

737 Mechanica! Fiter Respitators. Mechanieal
fiters of the “\hroweway" type should be discarded when
the bresthing rwisance becomes bothersorre two the
wesrer. Some~meThanical filter respirstors use
recieanable filiers, in which case the filters are cleaned
when the respirator is being servioed.

7362 In plants with centralised maintenanes
stations, cartridges sometimes are discarded after & given
period of use, based upon group experience. In most casm
the wearer is respansible for discarding and replacing car.
tridges in his respirsor. Respirators issued to individuals
shoild be marked with the individual's name.

Use Qperating or repair work whare there is exposure lo subsiances that are irritating or
corrosive o the skin and mucuous membranes, byl where the atmosphere is not
immediately dangerouvs to ife.

The wearing of an !mpervious suit tor any extended periad is extremeiy fatiguing and

Limiietions
dangerous uniess it 1s well venfilgted. The wit must be impervious to the substance
encountered.

Remarks No U. S. Bureau of Mines approval. For additional information, ses Fieming, A. J.,

D’Alonza, C. A, and 2Zopp. J. A.. "Modern Occupational Madicine,” Chapter 7, “Pro-
tective Clothing for the Chemicsi Industry,” Lea and Febiger, Philadeiphia (1960).

A Rongue-Hilsch vortes tube worn os o portable refrigersior con satistactorily cool com-
pressed oir for personnel wearing indusirial protective clothing. The vortex hube is
light ond small, and zan be stropped to the belt where it does not interfers with
physical movement. The wbe operates on 20— 25 cfm of compressed air ot 80 — 100
psi ond delivers 15— 18 ¢m of cir cooied 50~60 F below the inlet air temperature.
The tube can be reversed ond used as o heater,
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RESPIRATORY PROTECTIVE EQUIPMENT
Poge § This Page Rev June 197§
TABE 2 — SELECTION OF RESPIRATORY PROTECTIVE DEVICE
Hazerd Respicmior

Oxygen defkitncy

Self-contoined breothing opparatus

Hose mask with blower

Combination oir-line respirator ond seli<ontoined
breothing apparotus

Gaseous contaminant
Immaediately dangerous to ife (see 5.1.4)

Not immedictely dongerous io life

Self-contained breathing spporatus

Mose mask with blower -

Combination gir-line respirator ond self-contained
breathing opparotus '

Airdine respirator
Hose mask without blower
Chemicoicartridge respirator

Particulate contominant
Immaediately dangerous to iife (see 5.1.4)

Not immaediclely dongerous to life

Seif-cantoined breathing apparatus

Hose mask with blower

Combinotion air-line respirator and self-contoined
breathing apporatus

Mechanical filter respiratar
Air-line respirator
Abrosive-biasting respirator
Hose mask without blower

Combrngtion gdsedbut ard particulated contominant
immediately dangeragus to life {see 5.1.4)

Not immedictely dongerous lo life

Self-coniained breathing opparatus

Hose mask with blower

Combinotion oir-line respirator and self-contoined
breathing opparotus

Air-line respirator
Hose mask without Biower

Combination chemicai and mechanical filter respirators

Nate: The seli<contained breathing apparaius, combination cirdine respirator and seif-contained breathing appararus,
and hose mesk with biower would give respiretory protection against any of the hozards listed, but these

devices are not inciuded In the list of respirators

thot could be used in the less hazardaus situations,

TAME 3 — SREATHING AIR ANALYSISt

o This is necessary o prevent
the mask. For tables refer to

[ 2 Cantert Anelysis

Os 19 percent mun 10 23 percent max

co 20 ppm mex

CO: 1,000 ppm mex
2 Hydrocarbons ob20 mg/liter max
- (os condensabies)
E HO Dew point lass than the lowes?
— prababie remperature 10 be
o~ encountered ¢
m Ny Boiance
E ) g‘;’ Free of oll objsctionabls odors
"S tSee S3T for date en direct reading portabie detectors for oxygen
fome ond ather geses ond vepars.

freeze-up ond sioppage of oir flow to
“Handbook of Compressed Gases.” .

in

76

1978
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SAPRTY
ENGINEERING STANDARD
RESPIRATORY PROTECTIVE TsIue0
EQUIPMENT e S2H
AgVISED JUNE 1978
Aeassimcus  JUNE 1878 Page 1 ot 8

This standard includes requirements of the Occupational Safery and Health Act of 1970 (OSHA) as published
in the Federal Register.” OSHA informarion is printed in red.

1. SCOPE

This standard provides information for the selection,
we, and care of respiratory proteclive equipment
(reapirators). The term “respirator™ in this standard is
wied inclusively and applies to atmosphere-supplying and
air-purifying devices that provide breathable sir to the
wigrer within the limiw of the equipment, whatever the
source of air. This standard does not apply for exposure 0

sirborne radiosctive contamination for which specisl con-
. . - =
siderstion may be necossary. _ -

2. GENERAL

2.1 Respirators should not be used as & substitute for
adequate exhaust ventiiation or other engineering controi
methoda

2.1 Respirators shall be wors o ali times where the at-
miwphere may be harmful to employees due to unusual
conditions, and where work is necessary in contaminated
or oxygen-deficient, confined aress.

221 When the air is deficient in oxygm. the
synploms range frem incressed volume of brasthing and
ao:eieration of puise rate to unconsciousness and death,
depending upon oxygen content and the degree of & per.
son’s activity, Unconsciousness is immediate when a
man breathes pure nitrogen and desth may follow in e
fowv minutes.

222 An oxygen deficiency may indicats a hamed
other them inert gus: e.g. flammability (sen 4.4), skin
wricity, or abeorption through the skin, particularly
hydroges cysside. Threshold limit values (TLV's) of air
cotaminants are given in S2T. Pectable cxypsn and
toxic-gas detactors are coversd in S3T.

2.} Pure exygom shall not be wsed in stmesphere
smuoplying respirssers.

3. APPROVED RESPIRATORS

3.1 Where sshedules fer s particuler typs of squipment
have besn ertablished, only equipment litad and o
proved by the Burseu of Mines sad the Natienal Institun
for Occupational Safety and Heslth shall be used

3.1.1 Respirstors purchased on or before Sep-
tomber 30, W74 and meeting the following Bureau of
Mines Schedules are appreved for use until the follewing
dates: - -

Sureey of

Mines

Type of Appraoval Termias!

Raspirator Schedule Use Date
Seif contsined 13 thru 13E  March 3], ]1979°
Gas maska 14F March 31, 1977
Supplied air 19B March 31, 1980
Dust, fume, mist 218 Mareh 31,1976
Chemical cartridge  23B March 31,1976

312 Respirators purchassd after September 30,
1974 shail be manufactured per quality coatrol plan ap-
proved under Title 30, Code of Federal Regulatio .« Part
{1 and shall meet the requirements of the Buresw of
Mines Schedules shown in 3.1.1. Such equipment will
bese an approval label bearing the letters “TC inmead of
“BM™.

Y ossaa Excoption, .ppruvwd revpirsiors pure
chased after Seplember 10, 1974 and on or before
June 30, 197§ muy le marked “BM™ if NIOSH has up-
peuves] the vendut's quality cuntrul plun under which the

resp was tured.

313 Respirvturs purchased ater June 30, 1978
shall meet the requirementa of Chapter 1, Title 30, Cude
of Federal Regulstions Part 11 ~ Respirstory Protective
Deviers; Tems for Perminaibility,

32 A list of the respirnion and their manufacturers, cer.
tified by the National Inmitwss for Occupstiona Safmy
and Health (NIOSH) per 3.13, may be obtined on
requent foc HEW Publicstisn Ne. (NIOSH) 75~119 plus
cunmuistive supplanents from:

NIOSH Testing and Certificstion Laborstory
944 Chastaut Ridge Rd
Merpmaiown, WV 26508

® Cartain self-contained broathing epparetus mey be upgraded 1o meot the requirements of 30 CFR, Pert Il end relcheled.

Refer 19 menutesturer.

Partions printed in red gre frem OSMA reguistions, Section 1910.134.

Venders end merehendise dasi
net lude ail »i

vers,

oniy on epprevai of the lecal sutherity initiering

T

WWHCOMMITTEE NO. 28

tions are given te deseribe meteriels and mey
Substitwrions mu”lhn ore 1o b -made

vse of this srendend.
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NN Offier of Technieal Publications
'oat OfTies Bunlding
Cineanats, $MH 45202

U S, Hueeau of Mines
Heslth and Safety Rescurch and Testing Conter
$AM) Foriwe Ave

Putsbueegh, 1PA 15213

A3 A hist wf respirators fur eespirstory protertion
againt ceetsin pedticies may he oliained from the U. 8.
Depaetment of Agrieuliuee, Pesticide Chetnicsls Resesrch
Heanch, Ueltavile, M) 20708,

3.4 At the present time, theee are no spproval schedules
for the fullowing equipment:

8. Filter.tspe repirators for protection againd
particulate i rrosnlss such se beryllium dusts and fumes,
tusts impregnated with organic pho‘phoml uweucuin
{parativon). and rudivactive substances,

B, Airaupplied suna.

3.5 A list of the «wveral types of respiratory protective
rquipment, methud of operstion, use, limitations, and
remarks is g ven in Table 1, For additional informstion in
thie regard. reference should be made to:

Prartices foe Respieatory Proteetion. ANSI 2882,
American National Siardlards  Inatitute, Ine, 1430
Broadwiy, New York, NY 10018

Rewpira-ary  Proteetive  Equipment, Data  Sheet
{)=444, Natinnal Safety Council, 425 Nerth Michigan
Avenur, Chicego. IL 60611

Respiry orv Prutective Deviees Manusi published by
Ameriewn  Industrial Hygione Associstion and
Ameriern Confereme of Goveenmental Industrial
Hygienists (ropies aee availsble from Brsun and
Brumficlid ine. Box 1203, Ann Arboe, M1 48106)

4. USES AND LIMITATIONS

4.1 The alr-puritying respirators; 1.0, canister gas
masks, ciremical cartridge respirators, and
mechenical filter respirators (Table 1C) shall not be
used for rescue work, or for emergency work of any
nature, Thi is hecsuse these renpiratons do not supply
oxveen anil therefore do not proteet againgt pomsible
axygen deficiencies. (ther rrssuns for this requirediont
are that:

8. (ias maske are intended fue use with no more
than 2 pere~nt by volume of mast toxie geaes, and

b. Chrmical cartriddge respirators .o intended for
wee in signilicantly lower tuxie gas cuncentrstions than
camster  gus masks, Limite vary from 0.05 percent
mazitnum e 0.1 perrent mavimun.

Pections pritied in red ore irem OSHA reguietiens, Secnon 1910.93.

L

CONFIDENTIAL

42 Usera shauldl seleet canisters and cartritiges
spreificslly approved for the toxie s amd macentration
w0 he enrvuntered. Conister macks that besr the label
“All.service,” “All.Purpuse,” ur “Universal™ should not
e wael

4.3 Although seifcontsined bresthing apparatus and
lume mask with hlower have no cuneentration limit in
regard 1o toxscity, meny toxie gases srul vapors are flame
mabile srui the user could be exposrid to 8 patential fire or
cxplswn. The 2.pererng copeentrstion limite spproved
for tonee gas removel with renisterstype maska is within
the flammable range for mme gases, Work in atmospheres
in ur nesr the flammable range in prohibited. When the
mewsibility of flammable stmospheres exisin, s check
should be made with an cxplosimetre and permisaabile
roncentrations confirmed prior to entry. Stendard FéJ

. ~proviies infurmation and instrurtions for use of punable
flammabie vapor and gas detectors.

4.4 Heeguesiory protectinn is required for himan, e

prewmenul, e aispreted earcinogens under cenain con. *

ditinne Refer to OSHA  regulations for speeifie
requirements, Section 191093 and to S2T.

5. SELECTION

5.1 In selecting a respirstor, the following fsciom (S.1 -
5.1.6.1) and Tables 1 and 2 should be comidered.

a. Nasture of the hazerd

B. Severity of the hasard

6. Type-of contaminant

d. Concentrstion of the centaminant

e. Period protection is required

f.  Locativen of the cuntaminated ares with respect
tu & spurce of reapirable sir

g. Expected activity of the wesrer

B, Operating charscteristions and limitations of the
available respirators

. Safety regulatioms of state or lecal governmenu

$.1.1  Apparatua rated foe ot least 30-minue service
time should be used for emiry inte em irrespinable
simosphere.

8.1.2 Fiftcermminute units shall be weed only for
emeegency cgress and not fue rescue work or reentry.

$.1.3 Operating time for self<contained spparatun is
hased on moderste work rates, Operating time is reduced
by increased respication roquired by heary exertioa.

5.1.4 Only selcontasined breathing apparstus,
combinstion akdine reepirator and ssii-comtained

DUP 0960517
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RESPIRATORY PROTECTIVE EQUIPMENT

breathing appsratus, of hose mask with blowsr shall
b» used in oxygen-<deficient atmosphares or where the
contaminant is, or might be, immadiataly dangerous to
we. The latter condition in defined s one from which o
wueker cannot eacupe  uninjured  without  reepirstory
prtertive aquipment. The aie in the selfccontainsd unit
o the sunbination sir-line rapirstor and sedf<contained
Ivvathung spparatus shall he used only for egrews in event
the humehine supply of sir » inteerupted. The volume of
th e eant aupply mnay vary for diffeeent applications, but
shail v ample (o allow the worker suficient sir v escape
frien the eontaminated arca. lu any eane, this supply shall
ot be lewa than 3 minuten,

.15 An uncontuninated supply of sir most be
sauredd when using a hose mask with blower.

$.1.6 Schedule 13E of the U. S. Buresu of Mines
on seifccomasined heeathing appsritus requires o
remaining servicedife indicator or warning fur come
peesemd hreathing air (exeept for aclferescue). Some cquip
ment nive on plants may nat have theae alsrma, Thewe can
at ol bl be obtained from equipment suppliers for sp-
peratus not s cquipped.

$..8.1 When the drviee is 8 combination sell-
~ ntained breathing spparstus and airsline respirstor
fsupplwd.gir respirmor). cither & manusl or sutomatic
vuive(s) shatl be pravided to change tn the seifconnteined
aie suppty i the sirdine supply feils, and to prevent the
wearer heeuthing contaminated air from the vutside at-
munphere. ({4 menual vaive is provided, it shall be essily
operabie and knated in 8 position which is convenient o
the weaeer, il sn automatic valve is provided, a warning
slar shall be provided W alert the wearer that he i
breathing from the seiflcontained air supply, (1) when his
neemal  sirsline supply faila, or (2) whea the seife
cumzined sie supply falls bdow 96 percent of ita full con-
ue e presadre, A quick dimonnect and chirck valve shall
be provided between the spparstus and the sir-line supply
Ieae W peemnit rendy mcope fnun the ares, and to prevent
I of herathing sir frun the deviee or inhaling the
surraunding stmosphere, reapectively.

€. PRECAUTIONS

6.1 Breathing air shall meet or cxceed the roquirancenta
of the speeificstion for Grade D bireathing air as describerd
i Conpresacyl Ges Assacistion Commedity Specificstion
G=7.1-1966, Ser Tahle 3.

8.1.1 It shwll be dtermined through tests, vendoe
eeetification e other mesna, thet all eylinder breathing
7 merte spevificstions for Geade 1) heesthing air ss set
forthy in ‘Tabie 3.

012 [urchmed cylinders of hreathing sir should
be analyzed before e, by the site, for percent uxygen
and earbon meonexide and odor. per Tahle 3.

6.13 in addition o eompirte analysis should be
conducted periodically tn amure compliance with Table | 3
specifications. -

82 An extensive lit of instructions in use and

precautions for esch type of respirator is given in ANST

288.2. Some- preeautions ere given in Tabie 1 under
hesdings of Limitations and Remarks.

8.3 The manufacturer's inmracts or pr ions of
the ANS] standard should be posted with the respiratory
device.

0.4 ANl persons who may have occasion 0 use
respiratory devices, or cause them 10 be used, should
be properly trained In thelr use before circumsatances
requise that they use them 1o protect theie lives and
ihe property of the Company. Alsn, in execution of plaat

disaster plana, proper training in use of respirstory .

protective equipment will aid in the performance of
smooth and safe rescuc er repair eperations

88 A slight negative preseure occurs inside the {acepiece

of (ace-fitting sir-purifying respirators (Table 2C), Care
must be taken w0 obtsin en effective seal between the
facepiore oend face to prevent inwerd contaminant
irakage. Alse, demand-type sirsupplied respirmors and
demandetype self<contsined respirators operate under
negative prossure when the weseer inhsies; some inward
lcakage of contzminant may be possible.

689 A pressure.demand type aecifl-contsined
reapirstor should be weed in stmospheres containing con.
minanta which cannet be deteeted by smell or where
sprecial precsutions must be taken 10 peevens the weseer

from inhaling any trare of enataminant. In this yps

<

equipment s small positive pr is maintained 3
the fecepiece st ull times, such that if o leak showld

develop, there would be no leakage of contaminant LU

the facepiece.

8.8 A proper seat cannot be estabilished ¥ the tempile

bars of eye glasses extend threugh the sealing edge
of tuil-lase masks.

841 All evepiares in full-face masks approved by
the Buresu of Mines will pass the ball drep test, but some
plastic eyepinces may net pam the needle drop temt (S4H).
Current chedules of the Duresw of Mines, however,
require that eyepieces shall meet the pertinent
rrquirementa for impact and penetration specified in the

meet racent ANSI 287.1 Safety Code fue Eye Printection.

Partiens printed in red ere irem QSHA regulations, Sectisn 1910,134, .

DUP 0960518




A

IVLINIAIHNGD

s2n JANUARY 1984 |
RESPIRATORY PROTECTIVE EQUIPMENT
Page 4 : . This Page Rev Nov 1975
682 \¢ « temporary mesaure with fudl.face prefesshie that parts of thie type ha repiaced m & unit or

preere, pupetape side shicld safety glasses, with tempien
remaned, held in place with an elastic hand, may he womn
undee gas macks without loas of mask to face sesl. Full
face macks have been developed with systems for mouns
tng corrnctive irnnea inside the fecepiece.

§.8.3 A hail.mask facepiece should not interfere
with the wearer's use of spectacien or goggies. Proper
wiretion o squipment normally will eliminate “sny
prohiem of proper fit when using 8 combination of halfe
mash {acepirer and spectacles or goggles

8.7 Prrsons revquired to wesr reapirators for protection
wgninat other than nuisance simospheric conamination
must be ciesn shaven in tie ares of the respirsior saal

uniess & ponitive pressure reapiretor.is used, —

-

-

8.8 Conventionsl respirstors do not comtitute an abe
miute hareize to transmission of speech. The respirator
exhalstion rsive ususlly provides a satisfactory pathway
for speech tranamission over 8hort distances in relstively
quiet srean. Speech tranmmission devices are available.
{Cautlan: chack for accepiability of electrical
classification for use in hasardows arssa)

8.9 Major problems in the use of full-face masks st low
temperatures sre  poor visibility and freesing of
exhalation velven. Antiflog sempouris can be used te seat
the innide of the syepisce to prevent i fogging down 0
sbout 32 F. Below 0 F, however, antifog compound will
not prevent severe fogging.

8.10 lioses for gir supply should be sclected w resist
chemicals 10 which they msy be exposed.

7. CARE

7.1 General. A centrslised maintenancs. cloaning. and
siorage siation should be used 10 care for respirstery
protective tquipment

7.2 Proceiuras Appilcable to All Respirators

72.1 inspection, All renpirators shall be inspected
at rezular inmervals to mahe sure that they are ready to

Vees,

72.1.1 Seifcuntained breuthing spparstus shall
e unpreted monthly.

72.2 Maintenance. Whrn it 1s necoaaary to replace
warn or sleeeiarated parts, anly those made mecifically
fur the deviee shall be used: and the repaie work shall be
aeamplished by 1rained peessnnel. For moat plant, it is

returncd to the manufacturer for repair.

723 Clesning snd Disinfecling, Respirstory
protective esecept s and cartridges,
hould he el d and disinfected after each uee, uniess
amigned to individuale, when they should he cleaned ot
least after each day's use.

b Ak |

724 Storage. All respiratory peotoctive equip-
ment ahsil be stored in & clesn. cool. dry piece. out of
direct sunlight, under  conditions of moderate
tcmperature.

73 Special Procsdures for Maintaining, Cleaning,
Dlsinfecting, and Storing Respiratocs

73.1 Seli-Contsined Breathing Apparstus. In
demand.type (Table 1B), the cylinder pressure should be
checked ‘periodicslly and brought 10 rated pressure if
necessary. (Minimum pressure is 1600 pei at 70F,)
Recharge afier each use. following masufacturers in
structions. Follow manufactursr’s intructions on tightness
tests or sel{contsined respiretors and hydrostatic testing
of compressed.sir cylinders.

732 Cylinders ahall be temed and maintained ae
prescribed in the Shipping Conuiner Sperification
Reguiations of the Dep. of Tr ion (49
CFR, Par. 178).

733 Hoss Masks. Check the blower periodicaily
for proper eperation. Check hete for wear and tear after
esch use end steam cleaw when necessary. Keep hose cap-
ped when not in use 10 prevent entrance of dust or other
contaminants.

734 Ak-Line Respirsters. The facepiece should
he serviced after each wne, as for sll other reapirator. The
(low control valves should be inspected after esch wne and
cleaned and repaired, if necessary. Air-line hose thould be
checkod for wesr and tear after soch use and be steam
clesned when secessary. See S1H on aireupply sysiem.

7358 SelN-Rescuers. Frequent impection is the
mont impectant phase of the maei program with
this typs of equiy b the squipment is seld
used but must always be ready.

738 Chemical Carntridge Respirators

73.4.1 in planks with centralised maintenance
stations, certridges sometimes are dincarded aflter o
predetermined peried of use. Haskoll Laboratory will
esisblish chemical cartridge breakthrough times for

Pertions printed «n red ore ‘rem OSHA reguiations, Section 1910.134, ' .
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specific toxic atmospheres on request to assist plants in  because breathing through the mouth may bypase the
establishing use period criteria. odor or irmtation warning of an expended carridge.
_ 7342 ln mast cases. the wearer 18 respanaible 7385 Particulsr care should be exercised in the
for \liscarding and replacing cartridges in his respirator. storage of chemical cartridges becsuse usually thev
deteriorate if exposed to moisture and to gaseous

7343 In any event chemical cartridges should
be changed when the wearer detects the odor or irtitaung
effect of the comamimant. Where the expected con-

taminant has no odor or irritating effect, such as carbon
monuide. s new cartridge should be insalled before 73.7 MeclaniZal Fiiter Respirators. Mechanical

cumialative hours of use reaches established breakthrough  filters of the “throw.sway™ type shauid be discarded w hen
ume, or weekly, whichever comes first. the breathing resistance becomes bothersome o the
wesrer. Some mechanical filter respirstors use
73.8.4 Mouthpiece respirstors should not be  recleanable filters, in which case the filters are cieaned

used for routine protection against gases or vaporm. when the respirator is being serviced.

- -

sir conlaminanu. Cartridges should not be stored in the
area where the warkmen use them.

-

TASLE | — TYPES OF RESMRATORY PROTECTIVE EQUIPMENT
Table 1A ~ Air.Supplied Suit

Method of Operatien Air supply from supplied-air brecthing apparotus. See S1H on air-distribution system.

Use Operoting or repair work where there is exposure !0 substances thot ore irritating or
corrosive to the skin and mucuous membrones, but where the aimosphere is not
immaediotely dangerous to life.

Umitkctions The wearing of on impervious suit for any extended period is extremely fotiguing ond
dangerous uniess it s weil veniilated. The suit must be impervious to the substance
encountered.

Remarks No U. S. Burecu of Mines cpprovol.\For additonal information, see Fleming, A. J.,

D°Alonzo, C. A, ond Zapp. J. A., "Modarn Qczupational Medicine,” Chapter 7, “Pro-
tective Clothing far the Chamica! industry, ' L¢3 ond Febiger, Philadelphia (1960).

A Ranque-Milsch vortex tube worn as o portabie refrigerator con satistactorily cool com-
pressed air for personnel wearing industrial proteclive clothing. The vartex tube 1s
light ond smoli, and can be strapped 10 the belt wheré it does not interiere with
physicol movemaent. The tube cperates on 20— 25 cim of compressed air ot 80 - 100
psi and delivers 15— I8 dm of air cooled 50—60 F beiow the iniet cir temparature.
The tubs can be reversed and used as ¢ heoter.
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RESPIRATORY PROTECTIVE EQUIPMENT
Page § This Page Rav June 197§
TABLE 2 — SELECTION OF RESPIRATORY PROTECTIVE DEVICE
Hazard Respireter
Oxyger det c:oncy Self-contained breathing apparatus
Hose mask with blower
Combination gir-line respirator and self-contained
breoth:ng apparctus
Goseovs contomingnt .
'mmeawarely dangerous 1o life {see 5.1.4) Self-contained breathing apparaius
Hose mask with biower -
Combination air-line respirator and self-contoined
breothing opparatus
Not mmehately dangeraus io life Air-line respirator
Hose mask without blewer
. Chemicai-cartridge respirator
Parncuiate contaminant - |~
mmaediataly dongerous to iife {see 5.1.4) e Self-contained breathing apparatus
Hose mask with biower
Combinaton cir-line respirator ond seif<contained
breathing spparatus
Not mmehiately dangerous to life Mechanical filter respirator
Air-line respirator
Abrasive-diasting respirctor
Hose mask without Blower
Compinaner gaseous and particuioted conlaminant
immedictely dangerous to life (ses 5.1.4) Seif-contcined breathing apparatus
Hose mask with blower
Cemoinarion air-line respirator and self<contained
oreathing apparatus
Not immaeiliately dongerous to life Air-line respirator
Hose mask without blower
Combination chemicai and mechanical filter respirators Q
[« 1]
Note: The ssif-contained breathing apparatus, combination air-line respirator and seli~contained breathing apparatus,
and 10se mask with blower would give respirgtory protection ageinst eny of the hasards listed, byt thase E-.l
devicas are not included in the list of respirciors that cauld be used in the less hazardous sitvationa. N
L ]
TARE 3 — SREATHING AIR ANALYSIS! >
Ges Contont Anelysis | (V8]
Qs 19 percent min ta 23 percent max oz
(o] 20 ppm max
O:: COs 1,000 ppm max
= Hydrocarbone 0b20 mg/ liter mox
- {as candensables)
a— H0 Dew point less than the iowaest
o probable temperature 10 be
2“ ] encountered ¢
—_ Ng Balance
— Odor Free of all objectionable odors
4
— tSee 53T for data on direct reading portanie detectors for oxygen
and other gases and vapoars.
+This is necessery to prevent fresze-up and stoppage of air flow 1o

the mask. For tables refer to "Hondbook of Compressed Gases.” . .
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1. SCOPE

This standard provides information for the selection,
use, and care of respirstory protective equipment (respi
rators). The term “respirator” in this nandard is used
inclusively and applies to atmosphere-supplying and air-
purifying devices that provide breathable air to the wearer
within the limits of the equipment. whatever the source of
sir. This standard does not apply for exposure to sir-
borne radioactive contamination for wbich special con-
sideration may be necessary.

—

2, GENERAL -

2.1 Respiratory proitciive quipmmf;hould not be used
as & substitute for adequate exbaust ventilation or other

. engineering control methods.

22 Respiratory protective equipment shall be worn at
all times where &:ﬁuphn may be harmful to em-
ployees due 10 un conditions, and where work is

. necessary in comtaminated or oxygen-deficient, confined

areas.

2.2.1 When the air is deficient in oxygen. the symp-
ome range from incressed volume of breatniag and ac-
celeration of puise rate to unconsciousness and death,
depending upon oxygen conwat and the degree of a per-
son's activity. Uncenscievsness is immediste when o
man bresthes pure nitregen end death mey feliawin e
fow minutes.

22.2 An oxyges deficiency may indicaie a hazard
in addition 10 inert gas: og, fammability (see 4.4), skin
toxicity, or absorption through the skis, particularly
hydrogen cyamide. Maximum acceptable concentrations
(MAC's) of air contaimiinasts are given in Standard S2T.

- Portable oxygen and ioxic-gas detestors are covered in

Standard S3T.

23 Pure sxygsa shall set be used in atmosphere-
supplying respirators.

24 Ouly oquipment listed aad approved by the L. S.
Bureaw of Mizes shall be used, ¥ schedules for & particu-
lar type of equipment have been sotablisked.

24.1 Isiormation Circular 8281, “Respiratory
Prosective Devices Approved by the Bureau of Mines as
of October 1, 196S,” can be obuined (or 25 cents {rom
the Superintendent of Doewments, L. S. Government

Venders and merchendise des:
net inglude oll uurubh seeducts.
only on epprovel

SUBSCOMMITTER NO. 20 .

Printing Office. Washington, DC 20402. Copies of a
supplemental list containing approvals since 1963 may
be obtained from the Bureau of Mines, Health and Safety”
Researcs and Testing Center. 4800 Forbes Ave,
Pitsburgh. Penasylvania 15213. At the present time,”
the Buresu does not have approsval schedules for the
following cqmynom

«a. Filiertype respirators for protection sgainit”
particulate aerosols, such as beryllium dusts and fumes,”
dusts impregnated with organic phosphorus insecticides
{parathion), and radioactive substaaces.

b. Air-eupplied suits.

¢. Chemical cariridge respirators for respiratory
protection against gases and vapors other than organic
vapors. '

242 A list of respirators for respiratory protection
against certain pesticides may be obtained from the L. S.
Depariment of Agriculture, Pesticide Chemicais Research
Branch, Beltsville. Maryiand 20705.

3. MANUPACTURERS

Names and addresses of companies to which ap-
Provals on currently available respiratory protective de-
vices have been gramied by the L. S. Bureau of \ines
are given in Tabie 1. Companies to which approvals
have bees given by the L. S. Department of Agriculture
for imsecticide respiraiory proswciive deivices also are
indicated in Table 1. The listing of & manufacturer in
this standard does not mean necessarily that all of his
products are approved.

4. TYPES, USE, AND UMITATIONS

4.1 A list of the several types of respiratory protective
equipment, method of operstion, use, limiations, and
remarks is given in Table 2. For additional information
in this regard, reference should be made to:

USA Sundard Safety Code for Head, Eve, and
Respiratory Protection. 22.1. United States of
America Standards lInstitute, 10 East 401h Strert.
New York, New York 10016 '

Respiratory Protective Equipment. Data Sheet
D=—444. National Saflety Couneil, 423 .\orth
Michigan Aveaue, Chnp. lilinois

etions ere given to deseribe meteriels end mey
Substitutrons
the leeel autherity imitiating

aw

by suppiiers sre 1o be mede
'l. use of this stenderd.
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Respiratory Protective Deviess Masuai published
by American [ndustrial Hygieae Association and
American Coanference of Governmental ladumrial
Hygienists 1copies are available from Braua sad
Brumfield {ne, Box 1203, Ann Arbor, Michiges.)

4.2 The air-purilying respiraters, ie, canister gas mesks,
chemical curiridge respirsters, and mechenical filter
respirators (Table 2C) shall not be used for rescue werk,
or for esmergency werk of any neture. This is because
these respirators require at least 16 percent oxygea in the
arr. Other reasors for this requirement &7e that (a) gas
masks are intended for use with ao more than 2 percent
of most toxic ganes, and {b) chemical cartridge respira-
tors are approved for no more than 1000 ppm by vol
ume of organic vapoc ia air, - ’

43 Use of canister masks that bear the label "Ail

Serviee,” “All-Purpose.” or "Universal” @ probibited.

4.4 Although slf<ontained breathing spparatus and
hose masik with blower have no conceatration limit is
regard o loxicily, many toxic gases and vapors sre
Sammable and the user could be exposed to & polential
fire or explosion. The 2:percent concentration limits ap-
proved for toxic gas removal with casister-lype masks
may be within the flammable range for some gases.
tandard F6] provides informatioa and instructions for
use of portable le.mmable vapor and gas desectors. '

5. SELECTION

5.1 In general. in choosing & respiraior, the following
factors should b: considered: (a) nature of the harard,
(b) severity of tbe hazard, (¢) type of contaminent, (d)
concentration of the contaminast, (e) period protection
is required. (f) | of the conaminated area with
respect o a soure of respirable sir, (g) expected activity
of the wearer. (n) operating characteristics and limita-
tions of the available respiraiors, (i) safety regulatioas
of state or local gveroments {see Table 2).

S.1.1 \pparatus classified for 30-minule service
time, or loager, should be used for eatry into an irres-
pirable atmosphe.e. In certaia cases, 15-minule units may
be permitted. depending upon lecal conditions.

$.1.2 Duratioa ratings fer self-contained apparatus
are based upoa moderate werk rate. Serviee life of an
air ey linder will be less for greaser work rase.

5.1.3 Only selicontained bresthing epparstus.
combinetien gir-line respirater end self-conteined
breathing apperutus, or hese meck with blewer sheil be
Jsad in exygen-d sficient simasphares or where the cen-
taminant is, or might be, immediately dangereus te life.
The latter condition is defined as one from which a

worker cannot escape uninjured without respirstory pro-
tective equipment. The air in the self-<contained unit of the
combination sir-lice respirator and seif-contained breath-
ing apparatus shall be used only (or egress in event the
hose-line supply of air is inter. upted. The volume of this
exit supply may vary for differeat applications, but shail
be ample to allow the worker sulficient air to escape from
the coataminated area. Ia any case, this supply shall not
be less than 3 minutes.

5.14 Aa uncontaminaied supply of air must be
assured whea using a hose mask with blower.

5.15 Schedule 13E of the U. 5. Bureau of Mines
on self-contained breathing spparatus requires a remain-
ing servicelife indicator or warsing for compressed
breathing air (except {or self-rescue, which has & memi-
mum raied service time of 30 minutes). Some equipment

“now oo plants may not bave these alarms. These caa and
should be obtained from equipment suppliers for appera-

tus aot 0 equipped.

5.1.5.1 When the device is a combination self-
contained hreathing sppsrstus aand airdine respirator
{supplied-air respiraior), either s manual or sutomatic
vaive(s) shall be provided to change 0 the self-coatained
air supply if the sir-line supply fuils, and 1o prevent the
wearer breathing contamisated air from the owside

atmosphere. [f a manual valve is provided, it shall be
casily operable and iocated in a posilien which is con-

veaient 1o the weager. If an aulomatic valve is provided,
a waraing also shall be provided 1o alert the wearer that
he is breathing {rom the seif-contained air supply. (1)
when his normal sir-line supply {ails, or (2) whes the
sell-contained air supply falls below 95 perceat of its full
container pressure. A quick disconnect and check valve
shall be provided between the spperatus and the air-line
supply hose to permit ready escape from the area, and to
prevent loss of breathing sir from the device or inhaling
the surrounding atmosphere, respeetively.

5.2 Table 3 lists the hazards and the respirators that
are recommended to aford respirstory protection against
them. By reference to this table, and by coasideriag the
foregoing factors, the user can determine the type of
respirator that should be used.

6. PRECAUTIONS

6.1 Purchased cylinders of bresthing sir should be ana-
lyzed (or oxy gen and carbon monoxide contentbeforeuse.
This analysis normally should be done by the plant (see
S3T).

62 An extensive list of instructions in use sand precau.
tioas for each type of respirator is given ia the previously

i
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1eferenced U'SAS Z2.1. Some precautions are given in
“"able 2 under headings of Limitations and Remarks.

¢.3 The manufscturer’s instructions or precautions of
tye USA Standard should be posted with the respiratory
device.

€4 All parsons whe may hove sccasion to use respir.
clory devices, ar couse them 1o be used. shovid he
sroperly trained in their use befere circumsiances re-
quire thal they use them te pretect their lives end the
greperty of the Company. Also, in execution of plant
disaster plans, proper traiding in use of respiratory pro-
teetive equipment will aid in the performance of smootb
and safe rescue or repair operations. a

-

-
6.5 A negative pressure occurs inside the facepiece of
{eoefiving air-purifying respirators (Table 2C). Care
must be taken to obtain"an effective seal beétween the
facepioce and {ace to prevent inward contiminantieakage.
Also, demand-type air-supplied respirators and demand-
type self-contained respirators operate under negative
pressure when the wearer inhales; some inward leakage
o conlaminant may be possible. A preseure-demand type
self-conwined respiraior may be used where special pre
cuutions must be taken 1o prevest the wearer from in-
haliag any wace of coataminant. (A small positive pres-
sure is maintained 81 all times and. even & a leak should
drveiop, there would be a0 leakage of costaminant into
the fuceprece.)

6.6 A proper seal cannot be esteblished if tha temple
burs of eye glasses axiend threugh the sealing edge of
full-foce mesks.

6.6.1 All eyepieces i full-face masks approved by
the Bureau of Mines will pass the ball drop test. but
same plastic eyepieces may not psss the needle drop test
(S4H). Currest scheduies of the Bureae of Mines, bow.
ever, require that eyepisces shall meet the pertinest re-
qecirements for impeact and penetration specified ia the
most recent USA Siandard Safety Code for Eye
Protection. -

6462 As a umperary measure with full-face pisces,
glasses with shoet temple bars or without mple bars
miy be taped to the wearer's head. Full-face masks have
bera developed with symems for mousting corrective
let ses inside the facepiece.

663 A baibmask facepiece sheuld not interfere
wik the wearer's use of spestacies or goggies. Proper
selaction of ejuipment normally will eiminate any prob-
lem of proper fit wheu using a combination of half-mask
facepiece and spectacies or goggles.

6.7 Conventional respirators do not constityte an abso-
lute barrier to transmission of speech. The respirator
exbalation valve usually provides a satisfaciory pathway
for speech transmission over short distances in reistively
quis! ereas. Speech transmission devices are available.

( Caution: check for scceptability of electrical classification
for use iv hazardous aress.)

648 Major problems in the ase of full-face masks at low
temperatures sre poor visibility and freezing of exhala-
tion vaives. Antifog compounds caa be used to coat the
inside of the ryepiece to prevent its fogging down to about
32 F. Below O F. however, antifog compouad will sot
prevent severe ogging.

6.9 Hoees for air supply should be selected to resist
chemicals to which they may be exposed.

Z. CARE

7.1 Genergl. A centralized maintenance, cleaning, and
storage siation should be used to care for respirsiory
protective equipment.

7.2 Precedures Applicabie to All Raspircters”

7.2.1 inspectien. All respirators shall be inspected
at regular intervals to make sure that they aze ready to
use. It is good practice to imtegrate the respiratory and
fire-extisguisher inspectios and mainensnce program.

7.22 Maintenence. When it is necessary 10 replace
worn or deteriorated parts, only those made specifically
for the device should be used; and the repair work should
be accomplished by trained persoaael. For most plants,
it is preferable that parts of this type be replaced as
umit or returned to the maaufacturer for repair.

723 Cleening end Disinfecting. Respiratory pro-
lective squipment, except canisters aad cartridges, should
be cleaned and disimfected after each use, uniess assigoed
o individuais. Respiratory equipment can be cleaned
with dewergent and lukewarm wawr (less than 125 F)
by band brushing or agitation in a washing machise,
rissed. and dried. The quakrsary ammonium sah die-
infectants® are recommended for swerilizing respiretory
devices. Rinse completely in clesn, warm water. Assure
thorough drying of mask and demand apparatus after
cleaning to prevent freezing if used in cold weather.

7.24 Siwrege. All respiratory protective equipment
should be stored ia a clean, cool, dry place, owt of direct
sunlight, uader coaditions of moderaie iemperature (see
Chemox mask in Table 2B).

-

* Willgon GermisClath; Americon Qptical Co, Neo. 101 and 102 Germicidsl Detergent; Pulmesan Senitizer; MSA Cleenes

Senitizer
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7.3 Special Precedures for Maintuining, Cleaning, Dis- 7.3.4 SeikRescuers. I'requent inspection ie the most
infecting, ond Staring Respirelers ‘mpurtent phuse of the maintenunce progrum with this
7.3.1 Seli.Contained Bresthing Apparstus. in :ur.:u?:l;::ﬂ;'br:':;" the equipment is seldom used
demand-iype (T'able 21), the cylinder pressure should be ’
cheched periodically and brought to raled pressure if 7.3.3 Chemicsl Carwidge Respiraters. { hemical
necessary. (\linimum pressure is 1600 psi wt 70 F.)  cartridges should be chunged when the wearer detects the
Hecharge alter euch use, following manufacturer's in-  odor or irrntating effect of the contaminant. In piants with
structions. Follow manufacturer’s instructions on tight-  centrulized muintenunce wations, curtridges sometimes
ness tests for self-contained respirators wad hydrostatic  ure cacurded ulter u given -pecivd of use (bused upor,
testing of compressed-air cylinders. Kroup experience); hul, in must canes, the wearer is re- '
sponsibie for discarding und replacing cartridges in hiw
7.3.2 Hose Masks. Check the blower periodically respirator. {'articular care should be exercised in the
for proper uperation. (Check huse for weur und tear afier  siorage of chemicsl cariridies becsuse wsually they de
each use aad steam clean when necessury. heep huse  leriorate f exposed lo excess moisture and lo gaseous air
capped when not in use to prevent eaicance uf dust ur  cuntaminants. Cartridges should not be stored in the area
other contaminants. - .~ where il is necessary for the workmen (o use chemical |5
- cartrudge respirators.
7.3.3 ilir.line Respirstors. T'he {acepiece should be
serviced after each use. as for ull other respirsiurs. The 7.3.6 Mechenical Filler Respireters. Mechanical
flow control ‘aives shouid be inspected afier each use and filiers of the "throw-away™ type should be discarded when g\:
cleaned and repsired. i necessary. Air-line hose should the breathing resisance becomes bothersome to the S
be checked fur wear and tear ufier each use and be sieam  wearer. Nome mechanical filter respirators use reciean- Q"
cleaned when necessary. See Standard 5111 on air-supply  uble filiers, in which case the filters are cieaned when the !
system. respirsior is being serviced.
™~ <
-
DUP 0960487
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TABLE | — MANUFACTURERS OF APPROVED RESPIRATORY DEVICES®

** Acme Protection Equipment Co, 1201 Katomazoo Strest, Sauth Haven, Michigan 49090
** Amaercan Optical Co, Southbridge. Massacnusens 01551
Beuscn & Lomb, inc, P. O, Box 478, Rochester, New York 14602
8ines Manufacturing Co, 3114 Corroll Avenve, Chicago, Hlinais 60612
€ U Buliard Co, 2680 Bridgewoy, Soussiite, Calfornio 94945
Cesco Sofety Praducts, Inc (formerly Chicoga Eye Shield Co). 2727 Wast Roscoe Stireet, Chicago, lllinen 80618
= 5 Cover, Station A, South Bend, indiana 46614
Dovis Emergency Equipment Co, inc, 45 Malieck §1, Newark, New Jersey 07104
The UeVilbiss Co, Toledo, Ohio 43601 -
Tne Firewel Co. inc, Subsidiary of The Aro Cc poranen, 3695 Broadway, Buliolo, New York 14225
Tne Fyr—Fyter Co, 221 Crane Street, Doyton, Ohio 45401 :
Giendaie Optical Co, inc, 130 Crossways Pork Drive, Woodbury, New York 11797
Giooe Saiety Products, inc {formeriy Globe indusiries, ine), 125 Sunrise Piace, Dayton, Ohio 45407
Metsoilizing Engineering Co, ing, | IO Prospect Avenue, Westbury, New York | 1590
M.ne Safety Appiiances Co, 201 North Braddock Avenue, Pittsburgh, Pennsyivonia 15208
Ming Satety Appliances Co, Ltd, Queensiie indusicial Estate. Glosgow E. 3, Scotland
Minnesota Mining and Manufacturing Co. 2501 Hudson Roed, St Paul, Mianesata 551Q1
Pangoorn Corporanon, Hagestown, Marjiand 21740
** Pyimosan Sofety Equipment Carp, 30-48 Linden Piace. Flushing, New York 11354
Rie Mardwere Manufacturing Co, 540 West Chevy Chase Drive, Glendaie, Colitornio 91209
Satelhine Products, Post OHice Box 550, Putnam, Connecticut 046260
* Scott Are—Paok, Lid, 2254 South Sneridan Way. Ciarkson, Ontarie, Canado
« Scott Avigtion Corporation, Lancaster, New Yors 14086
U S Dive-s Co. 3323 West Warner Avenue, Sonta Ang, Colitornia 92700
W W. Sly Manufaciuring Co, 4735 Train Avenue, Cieveland, Ohio 44102
Weish Monulaciuring Co. 3 Magnolic Strest, Providence, Rhode isiand 02909
-* Willson Products Division, The Electrie Storage Bottery Co (formerly Willson Produets Division, Rey=O=Vac Co.
and Wilison Praducts, inc), P. O. Box 622, Reading, Pennsyivenia 15603

TABLE 2 — TYPES OF RESPIRATORY PROTECTIVE SQUIPMENT
Table 2A — AirSupslied Suit

Insthed of Operglien Air supply from supphed-qir breathing apporatus. See Standard SIH on gir-disteibution
sysiem.

the - Operating or repair work where there is exposure 10 substances tha! are irrilating or
cofrosive {0 the skin ond mucvous membrenes. but where the otmosphere 15 not
immaediotely dangerous to Ide.

Limitations The wearing of on 'mpervious suit tor any extended period is exiremely fotguing ond
dangerous uniess it is well ventilated. The suit must be impervious to the substance
encountered.

Lemarks No U. S. Bureau of Mines opproval. For additional information, see Fieming, A. J.,

D'Alonzo, C. A, and Zopp, J. A., "Modern Occupational Medicine * Chaprer 7, “Pro-
tective Clothing for the Chemical Indusiry,” Lec ond Febiger, Philade!phia, 1960.

A Rongue-Hilsch vortex tube worn os o portabie refrigeratar con sansfactorily cool com-
pressed air for personnel wearing indusirial protective ciathing. The vortex tube 13
light end smoil, and can be sirapped to the beit where it does nol interfere with
physical movement. The tube operates on 20 =25 cfm ef compressed air at 80 ~ 100
psi and delivers 15— 18 cim of air cooled S0—60 F below the inler air temperature.
The tube can be reversed and used s o heater.

Approvals on currently availobie respirotory protective devices which have been gronted by U. S. Bureay of
Mines

Approval given by U. S. Depariment of Agriculture far certain pesticides

t Supply aigrms described in 5.1.5

W DUP 0960438
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" TAME 3 — SELECTION OF RESPIRATORY PROTECHIVE DEVICE
Hazerd Respirater

Seif contaned brecthing apparaius

Hose mask with blower

Combinotion air-line respirator and self-contained
breothing apparotus

Caygen deliciency ~

Goseous contgmingnt
immediately doirgerous to life {1ee 5.1.3) Seif-contained breathing apparatus

Hose masa with blower

Combination air-iine respirater ond sell-contained
breathing apparatus N

Not mmaediaiely dangerous 1o life Air-line respirator
Hose mosk without biower
Chemicai-cartridge respirotor

Particsiate contaminont
Immeaiately dosgerous to life (see 5 1.3} Seit-contorned breathing apparatus
. Hou/pq’sh with biower
Lombination air-line respirator and self-contained
brecthing apparatus

Not immed.oteiv dongerous to life Mechanical fiter respirator
Air-line respicctor
Abrasive-blasting respirotor
Hose mask without blower

Combination gasegus and particuloted contaminant

immed:ately aongérdus to life {see 5.1.3) Self-contained breathing apparotus
[ ' — Hote mask with dlower
~ Combination air-line respiratar and seif-contained
breathing apparatus
. Not immedioiel  dangerous 10 life Air-line respirator
Hose mask without blower
Combination chemical and mechanical filter respirciors

- N -

[T

Note: The self-contained breathing spporalus, combinahon air-line respirgtar and self-contained breothing apparetus,

and hose mosk with biower would give respirglory prolection against ony of the hazards listed, but these
devices are not included in the list of respirators thot covid be used 1n the less hazordous situations.
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PROTECTIVE EQUIPMENT

RESPIRATORY PROTECTIVE ZQUIPMENT (™ = S 2 H
Twis BAGE l;vcrlllol"’ ’.’. ) o' .

SAPETY
ENGINEERING STANDARD

1. SCOPE

This standard provides information for the selection.
use, and care of mplralor\ prolerme equipment [ respe-
rutors). The term “respirator™ in this standard 1s used
inclusively and applies 10 atmosphere-suppi: ing and asr-
purily ing devices that provide breathable air 1o the wearer
w thin the limits of the equipment. whateser the souree of
sir. This standard does not apply for exposure to air-
borne radioactive contaniination for which special con-
sideration may be necessary .

2. GENERAL

2.} Respirators protective equipment should rywbe used
8s & substitute for sdequare exhaust \eptifaiion or other
engineering control methods.

2.1 Respiratory proteclive equipment shall be worn st
all times where the stmaosphere may be harmfut io em.
plusers due to unusual conditions, and where work i«
necessary in contaminated or oa) gen-deficient. confined
arvas.

22.1 When the sir is'deficient in oxs gen. the sy mp-
toms range from increased \olume of breathing and ac:
celerstion of pulse rate 1o unconsciousness and death.
de,xnding upon ox)gen content and the degree ol a per
son’s activily. Unconsciovsnass is immediete when e
man breathes pure m"ogon end desth may follow in @
fove minutes.

2.2.2 An oxvien deficiency mas indicate s hazard
in additioa to inert gas: eg. flammability (vee 4.4). skin
toxicits, or absorpiion through the shin. paniculari
byirogen cvanide. Threshold lisnit vaiues (TL\ ‘e of air
coriaminants are given in Standard S2T. Portabie oxy.
ger and toxic-gas detectors are covered in Standard S37T.

23 Pure oxygen shall aot be used in atmosphere-
supplying respirators.

2.4 Only equipment lised and approved bv the L. S.
Bureau of Mises shall be used, if schedules for s particu-
lar ty pe of equipment have been established.

2.4.1 Information Circular 8281, “Respiratory
Prciective Devices Approved by the Bureau of Mines as
of October 1. 1965, can be obiained lor 25 cents from

Yendors end merchendise des:
net ineivde all secoprabie e
only on epprovel o

yers.

SUBCOMMITTER NO. 88

etians are glven e deseribe metevigis end mey
Substitutiens az:u”hou ore 10 be mede
the lecel eutherity initiating 1

the Superintendent of Documents. L. S. Government
Priniing Office, Washiagion. DC 20402. Copis~ of a
supplemental list containing approsals since 1963 may
be obiained from the Bureau of Mines. Heslth and Safety _
Research and Testing Center, 4800 Forbes Ave,
Pitsburgh, P#nniTlvania 13213, At the present time.
the Buresu does not have approial scheduler for the
following equipment:

a. Filteraype respirators for proteciion againat
particulate aerosols, such as beryiiium dusis und fumes,
dusts impregnated with organic phosphurus insecticides
{parathion). and radivactisve substances.

b. Alir-supplied suits.

¢. Chemical cartridge respirators for respirators
protection against gases und \apors other thun organic
s #pors.

2.4.2 A list of respirators for respirutory protection
against certain pesticides may be obtained from the L. S.
Depariment of Agriculture, Pesticide Chemicais Research
Branch, Bels\ille, Maryland 20703,

3. MANUFACTURERS

Dumes und addresses of compunies 1o which ap-
provais on currently available respiratory protective de-
tices have been granted by the L. S. Buresu of Mines
are given in Table 1. Companies 10 which approsuls
have been given by the L. S. Depariment of Agriculture
for insecticide respiratory proiective devices aina ure
indicated in Table 1. The listing of & manufacturer in
this wandard does not mean necessarily that all of his
producis are approved.

4. TYPES, USE, AND UMITATIONS

4.1 A list of the several 1ypes of respiratory protective
equipment. method of operation. use. limitati and
remarks is given in Table 2. For additional informaiion
in this regard, reference should be made t0:

LSA Stasdard Safety Code for Heud. Fre. and
Respiratory Protectioa. Z2.1. U nited Stutes of
America Standards [nstitute. 10 East Wil Street.
New York, New York 10010

Respiratory Protective Equipment. Duta Sheet
D=444. National Safesy Couneil. 423 MNorth
Michigan Avenue. Chicage. lliinois

vso of this srenderd.
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Vo sprrinry Protertive Deviees Manual published  cominnation airline respirator and self-contuined heeathe
vienican fodustnial Hygiene  \esoctation sng g apparatus shall be used onls for egressin event the
Veran Conference of Governmental Industrial  hose-line supply of air is interrupted. Lhe volume ot this
togesests topies are availuble free Braun and  evit suppls nvay vary fur different applications. but <hall
s ol Tue Hos 1203, \nn Arbor. \lichigan.) be ampie to ullow the worn.sr wllicient uir to escape from
the contaminated areu. {n any cuse. thiv suppls shall nat =
4.2 T™e e puritying respiralors. ia, canister gas masis, oe less than 3 minutes. ™
chamael cartnidge respiratars, and mechanicol filter S.1.4 An uncontaminuied supplv of air muat be '<
respiraters Table 2C) shall not be used for rescue wark,  ussured wlien using a hose musk with blower.
or ler emecgency work of eny neturs. This is because - ot ‘
thes tesguraines require at leasi 16 percent oxygen in the 5.1.5 Schedule 13E of the L. S. Bureau of \lines g _
mt toher reasans foe this requiredient ace that (u) a3 5n self.conisined breathing apparsius requires u remain- -
musas are yteniied for use with no more than 2 percent ng service-life indicator or warning for compressed
ol mostines guses, and (b) chemieal cartridge respira- | aihing i (except for sell-rescue, which has 2 maxi.
s are apyroved for no more thun 1000 ppm by vol-  mym ruted serice time of 30 minutes). Some equipment 2
UMe ol ergane L aparin air. now on plants may not have these alarms. These can and ~
should be obtu'ned from equipment suppiiers for appara- <
4.3 | « ol canisier masks that bear the label u\"/'//lus not so equnpped. _
Servwr A Purpuse. or "L niversal™ is prohibued.
44 \ihaugh eeilcontained bresthing appsrutus and 5.1.5.1 When the device is s combination sell- Tp)
ose mash anth Lluwer have no concentration limit in  cuntained breathing uppuratus and air-line respirator c—
regaed lo CONIE . muny tOnic gaves and vapors are  {~upplied-sir respirator). cither a manual or automutic -
flammlsie and the user could he exposed to u poientiul  *ulveir) shall be provided to chunge 10 the seif-contuined ’
fite ur explisiwn. The 2-percent concentrution limits ap.  wir supply if the air-line supply (ails. und 10 prevent the jaww)
proved lor tonic ges removal with caniater-iype mushs  weurer breathing contamioaied air from the outside s
mav te wolun the fummable range for some gases. abinosphere. {[ 4 munuul valve is provided. it shail be :
Stamsdarid 1t ) pravides information and instructions for  Po~ily operuble und located in u posiian which is con-
use ol portalle fluminable vapor und gas detectors. venent to the weurer. [f an aulomatic valve 1 prosided.
a warning ulso «hall be provided to alert the wearer thaut
5. SELECTION he in breuthing from the self-contained air <uppis. (1) ‘ -

5.1 In generul. in choosiag a respirator. the following
facturs ~hould be considered: (a) nature of the hazard.
th) severits ol the hazard. {¢) type of contam.aant. (d)
concentratinr of the contaminant. (€] period protection
16 requned. (f) location of the contaminuted ares with
tespect 1y g -ource of respiruble wir. {g) expected uctivity
of the wearsr, (h) operating churacteristics und limita.
tion~ of the available revpirstors. (i) safets regulations
of state or Jucal governments {see Table 2).

T S.1.1 Ypparaius classified for 30-minute ser ice
ume. or lonjifr. Should be used for entry into an irres.
piruble atmocphers. [n certain cuses. [ 5-minute units may
be pernutied. depeading upon local conditions.

5.1.2 Ducation ratings lor sell-contained spparaius
are based upon moderaw wark rate. Service life of an
utr ev linder will be lean for greuter work rate.

5.1.3 Oniy iellconinined broeihing appaoratus,
combination cir-line respifeter end self-conteined
breothing apparatus. or hese mesk with biewar shall he
used in oxygen-deficient atmospheres er whare the con.
taminant is. .3r might be, immediately dangersus to fife.
Fhe laiter ondiiion in deflined ae one from which a
worker cannal escape uninjured without respicatory pro.
eetive coumipment. Fhe ae in the swlfccomuined una of the

CONFIDENTIAL

wp

when his normal air-line supply fails. or (2) when the
weil-contuined air supply fulls below 93 percent of its full
container pressure. \ quick disconnect and cheek valve
shall be provided between the uppuratus und the uir-line
~upply howe 1o permit reads escupe from the area. and 10
present loss of breathing air from the device or inhaling
the surrounding aimosplere. respectively.

5.2 Tuble 3 lists the hazards und the respirators that
are recommended lo afford respiratory protection agsinst
them. By reference 1o this table. and by considering the
foregoing factors, the user can determine the trxpe of
respirator that should be used.

6. PRECAUTIONS

6.1 Purctiased cylinders of breathing air should be ana-
ls ed for ox» gen snd carbon monoaide content before use.
This anaiysis normalis shiould be done by the plunt (see
S3T). Also. the water content of cs linder air used for air
masks should be below the dew point for the lowest prob.
uble iemperature 10 be encountered. This is necessars (o
prevent (reezeup and stoppuge of air (low to the mash.
[)ew paints at various temperstures cam be obtained (rom
the “Handbouk of Compressed Cuses.”

6.2 \n entensive list of instructions in uee und precau.
lions for euch 1y pe of respirator in given in“the previousiy

DUP 0960493
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refevenced U'SAS Z2.1. Some precautions are given in
T able 2 under headings of Limitations und Remark «.

6.3 The manufscturer’s instructions or precautions of
the USA Susndard should be posied with the respiratory
device, ’ B

6.4 Al persons whe mey have eccasion e use respir-
stery devices. or ceuse them to be used, sheuld be
proporly irained in their vsa befere circumsiances re-
quire that they use tham to protect their lives and the
property of the Compaeny. Also, in execiition of plant
disaster plans. proper traigiag in use of respiratory pro-
tective equipment will aid in the performance of smooth

and safe rescue or repair operations. A

-

6.5 A oegative pressure occurs inside the facepiece of
face-fitting air-purifying regpirators (Table 2C)- Care
must be taken lo obtsin an effective seal Detween the
facepiece and face to prevent inward contaminantieakage.
Also. demand-type siraupplied respirstors and demand-
type self<contained respirators operate under negative
presnure when the wearer inhales; some inward leakage
of ecotaminant may be possible. A pressure-demand type
seif<ontained respirator may be used where ipecial pre-
cautions must be taken (o prevent the wearer from in-
halicg any trace of contaminant. (A smail positive pres-
sure is maintaiaed at all times and. even if a leak should
deveiop. there would be no leakage of contaminant into
the fucepiece.)

6.6 A proper seel cannet be established i the temple
bars of sye glasses adend threugh the sedling edge of
fuil-face masks.

6.6.1 All eyepieces in [ull-face masks approved by
the .Sureau of Mines will pass the ball drop test, but
some plastic eyepieces may not pass the needle drop test
(S4H). Current schedules of the Bureau of Mines, bow-
ever, require that eyepieces shall meet the pertinent re-
quirernents for impact and penetration specified in the
most recent USA Staadard Safety Cede for Eye
Protection. .

6.62 As & iemporary measure with {ull-{ace pieces,
glasses with shert wemple bars or without temple bars
may be taped i@ the wearer's head. Full-face masks bave
bees developed with sywerss [or mousting corrective
lense:s inside the facepicce.

6.63 A halfmask facepiece should aot isterfere
with the wearer's use of spettacies or, goggies. Proper
selection of equipment aormally will eliminate any prob-
lem of proper fit when wsing a combinatios of hai-mask
facep ece and spectacies or goggles.

6.7 Conventional respirators do not constitute an abso-
lute barrier to transmission of speech. The respirator
exhalation valve usually provides s satisfactory pathw sy
for speech transmission over shert distances in relatively
guiet erees. Speech transmission devices are availabie.
(Ceution: check for aceeprability of electrical elassification
for use in hazardous areas.)

6.8 Major problems in the use of full-face masks at low
tempersiures are poor visibility and freeting of exhala-
tion valves. Anlifog compounds.can be used to coat the
inside of the eyepiece 10 prevent its foggiagdown to about

32 F. Below 0 F, bowever, antifog compound will not

prevent severe logging.

6.9 Hoses for air supply should be selected 10 resist -

chemicals 1o which they may be exposed.
7. CARE

7.1 General. A cenralised maintenance, cleaning, and

storage station should be used 10 care for respiratory

protective squipment.
72 ‘ruoduut Applicalsle te All Respireters-

7.2.1 Inspectien. All respirators shall be inspected
at regular intervals to make sure that they are read) to

use. It is good practice 1o integraie the respirstory and
fire-extinguisher inspection and maintenasce program.

722 Masintenence. When it is necessary to replace
worn or deteriorated paris. only those made specifically

for the device should be used; and the repair work should :

be accomplished by trained persoanel. For mow plants.
it is preferable that pans of this type be replaced as a
unit or returaed to the manufacturer for repair.

7.23 Cleening end Disinfecting. Respiratory pro-
leetive equipment. except canisters and cartridges, should
be cleaned and disiafected afier each use. unless assigned
to individuals. Respiraiory equipment can be cleaaed
with detergent and lukewarm water (less than 1253 F)

by hand brushing or agitation is a washing machine,

rinsed, and dried. The quaternary ammonium sakt dis-
infectants® are recommended for sterilitiag respiratory
devices. Rinse completely in elean, warm water. Assure

therough drying of mask and demand apparatus sfier

cleaning 10 prevent ireesing if used i cold weather.

7.24 Swerege. All respiratery protective equipment
should be sored in a clean, cool, dry place. out of direct
sunlight, usder conditions of moderate temperature (see
Chemox mask in Tabie 2B).

* Willsen GermisClath; Ameviesn Optiasi Ca, No. 101 and 102 Germicidal Detergent; Puimesen Samstizer: MSA Cleener

Sen tiger

<
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7.3 Special Pracedures fer Maintoining, Clesning, Dis-
infecting, and Stering Respireters

7.3.1 Selt.Contoinad Breothing Apperatus. in
demand-type ('sble 213), the cylinder pressure should be
checked periodically and brought tu rated pressure if
necessary. (\inimum pressure is 1600 psi ut 70 }.)
ltecharge after each use, following manufucturer's in-
structions. Foilow manulacturer's instructions oa tight-
ness tests for tell-comtained respirators and hydrostatic
testing of compressed-air cylinders. —

7.3.2 Hete Mashs. Check the blower periodically
for proper operation. Check huse for weur und tear after
each use and ieam ciean when necessary. heep huse
cspped when not in use to prevemi entFance of dust or
other conlaminsnts. .

-

7.3.3 Air.line Respirgters. The facepiece should be
serviced afler euch use, as for all ather respirators. The
flow conirol v al.es should be inspecied after euch use and
cleaned and repaired, if necessary. Air-line hose should
be checked for wear and lear after each use and be steam
cleaned when nocessary. See Suandard 5111 on sir-supply
sysem,

CONFIDENTIAL

7.34 SelkRescuers. Hrequeni inspection is the moat
imporiant phase of the muintenunce program with this
type of equipment becuuse the equipment is seidom unei
but always must be reudy.

7.3.5 Chemical Certridge Respiraters. (‘hemical
curtridges should be changed when the wearer detecis the
odor or irritating effect of the contaminunt. in plants with
centralized maintenunce "wiativns, cariridges sumetimes
are discurded afler & given period of use (based upon
group experieace) but, in"mawl cunes. the wearer ix re-
sponsible for discarding and replucing eartridges in his
respirstor. P'srticular cure should be exercised in the
storuge of chemical cariridges becuuse usually they de-
teriorate i expused 1o excess moisture and to guseous air
contsminanis. Cartridges should not be stored in the area
v/h;n it is necessury for the workmen to use chemical

“cartridge respirators.

7.3.6 Maechenical Filter Respirmiers. \echaaicul
filters of the "throw-away " type should be discarded when
the breathing resistunce becomes buthersome w the
wearer. Some mechanical fUter respiraiors use reclean-
uble filters, in which cuse the filters ure cleuned whes the
respiralor is being servieed.

-

70
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«** Jaine Salety Applionces Co, 201 North Braddack Avenue, Pittsburgh, Pennsyivonio 15208

TABLE 1 — MANUFACTURERS OF APPROVED RESPIRATORY DEVICES

** Acme Protection Equipment Co, 1201 Kalomezoo Steeet South Haven Michigan 49090

*+ amarican Optical Co, Southbridge, Massachusetts 01551
3auscn & Lomb, inc, P. O. Box 478, Rochester, New Yock 14602
3inas Manufocturing Co, 3114 Carroll Avenue. Chicago, lllinois 60612
2 . Buliord Co, 2680 Bridgeway. Sausalite, Callornic 94965
Zesco Safety Products, Inc (formerly Cricage Eye Shield Col, 2727 Waest Roscoe Sireet, Chicoga, lilinos 60618
14, S Cover, Stotion A, South Bend, indiona 46614
Davit Emergency Equipmaent Co, inc, 45 Holleck St, Nework, New Jerssy 07104
‘he DeViibiss o, Toiedo, Ohio 43401
“ne Firewe! Co, Ing, Subsidiary of The Aro Carporation, 3695 Broodway, Bulialo, New York 14225
“ne Fyr—Fyter Co, 221 Crane Streer, Uayton, Ot .0 15401 .
15iendole Optical Co. Inc, 130 Crossways Park Drive, Woodbury, New York 11797
3lobe Satety Products, inc (farmeriy Globe Ingusiries, inc), 125 Sunrise Plocs, Doylon, Ohio 45407
letalhizing Engineering Co, Inc, 1101 Prospect Avenue, Westbury, New York 11590

+ 1aine Sotety Applioncss Co, Ltd, Queeniaiie industrial Estore. Glasgow €. 3. Scotiond
tAinnasola Mining ond Manufacturing Co, 250! Hudson Rogd, St Poul. Minnesota $5101
t angborn Corporanion, Hagestown, Morylond 21740
** Fuimoson Sofety Equipment Corp, 30~48 Lmdo{Noco. Flushing, New York 11354
F .4 Horgwore Manufaciuring Co. 540 Wast Chevy Chase Drive, Giendole, Californio 91209
Safeline Products. Post Othice Box 550, Putnam, Connecticut 06240
¢ Scott Ar=Pak, Lid, 2254 South Sneridan Way, Clarkson, Ontario, Cenodo
+ Seon Avianion Corporation, Loncoster, New York 14086
U, S. Divers Co, 3323 West Warner Avenue, Sante Ang, Californio 92700
v, W, Siy Mo, dacturing Co, 4735 Train Avenue, Cleveiond, Ohio 44102
V/eish Manufaciuring Co. § Magnolia Steeet, Providence, Rhode isiond 02909
V/illson Products Division, The Electric Storoye Bottery Co {formerly Willson Products Division, Ray=0~Vace Co,
ond Willson Products, Inc), P. O. Box 622, Reading, Pennsylvanio 19603

TASLE 2 ~ TYPES OF RESPIRATORY PROTECTIVE EQUIPMENT
Tabie 2A ~ Air.Supplied Svil

Meothed of Operation Air supply from supplied-air breath:ng apporotus. See Standard SI1M on oir-disiribution
system.
Use Operating or repair work where there is expaosure to substances that ore irrtating or

corrosive 10 the siin and mucuous membranes. bul where the otmosphere s not
immediately dangerous io life.

Limitwtions The wearing of an impervious suit for any extended period is extremsly fotiguing ond
dangerous uniess it is well ventilated. The suit must be impervious o the substance
encountered.

Remarks No U. 5. Bureau of Mines opproval. For odditional infermation, see Fieming, A, ).,

D'Alonzo, C. A, and 2app, J. A., "Modern Qccupatonal Medicine,” Chopter 7, "“Pro-
tective Clothing for the Chemical indusiry,” Lea ond Febiger. Philade.shio, 1960.

A Ronque-Milsich veriex tube warn as a portobie refrigerator con sotisiactorily cool com-
pressed air for personnel wearing indusirial protective clothing The vortes tube is
light ond smail, and con be sirapped 1o the belt where it does no! interigre with
physical movement. The tube operates on 20~ 25 cim of compressed oir ot 80 - 100
psi and delivers 15— 18 cim of air cooled 50—60 F below the mier air temperature.
The tube con be reversed and used at o heater.

* Approvals on currently gvailoble respiratory protective devices which hove been gronted by U. $. Bureou of
Vines
°* Approval given by U. 5. Depariment of Agriculture for certamn gesticides

- CORFBERTIAL | .
L) DUP 0960496




173

JAMUARY 144
This Poge Rov £4b 1948

‘weysis weiAqINSIp
~0e ue LIS prepusg
o8g “mapdies

Syl P poIA jou
810 spesy re 150m)oy

‘L von) 154 g wory P
90 0engsesd Buiieinde j1 PoLn aq PIAeys S0y S|qRyuIYIe)

.-‘1

pun swdjoy Burpales ooy
10y 0dh) ) Iyemss Bog

(LT "2 000) 22panp sad102
® 50 wstm oy pproys shoap
Pram ‘ow) oty oo pwe o)

PIO1I0 “Ssaqioms Sreptey
4 ) WO Sy SS4E & W
SOUAp sege o gIm

e 0 jo 9rwn
‘—e smsy .".ﬂu .-:holio.a

“ng { % 60 poasside sodly
Sniogn201300 00y 0e0y)

o0 vo “pNIHne
hll.!-.“ﬂ“.a-o-t\a.‘
-SIp 4Bt 194 “OTA seyw 0y
99 20450003 NOWHY) 1SN
Sustvesy sanqe
‘opdusup | 10 Moy 2D qIoNg W prBIS
w9 Py 1y 1938 “Ape Y 10y iy | B g
e of 10y poassdde memg 010 ) poassids nowey)

‘Sso it ome o1qendsain we wi posn oq Low srnyusedde Bur

‘RS mty P8

“\pae N p 2-giee pon L
B0 BRIEYIIN BIYS 2B W
ueisdWiqy POI0NAs 04 1AW SRy oS0y
19 i) up Aq poicwn) 8¢ [0as) “SieyqiBonn® Je1dgep
~uwaBine wi vibm o4 % 10y coaganidens oy 1o pin oy 0o
captes PONIIUR $48I10 WD) 20200 m St YD)

o1 enasbusp u—.‘.‘llm 150 0r0 oy &
FUBHBHLEOINEI 04 POJIW| §1 8D{A0p Bl ‘ousje pata Vdyy

‘e i.‘ !.U ”*

sues @ v povarrey oy |(BYe
puo ‘weerds g3 Yo (OOL)

osuy l.-n.vﬁz.s N lioy
1ogut sy Oy “» | speer

oq itee uo qeog o 4d
~dns POIBUEERIER Wy ‘Sjnas

-8 $7uB)3 10t URNiB iR

ssygn o0 14w §f SpseIne
ST 1000 B |IYS Ssaye
e Is Aue ui peasids JopN
.J.Or 130e8s0me ) 10y 1]
19 y'edd} se) suenviiey neg

s yene mpegy ‘Suelsgiang
ogqis sl om we| a1t vine

8 iyt oy \fesng uendissqy
‘pueiue> uvelire we 20 L1000y
1 poabes vy vapsmiiuiy oy

U tyBpen o eap Buialie 4 peijaber
-.‘u‘:as Py ] 3 1 Ty
00 SUBHBNILY BINS -_H oy yBaany vepdrtgy “Ivaive>

DUP 0960497

1q ve 0 Ly3eas & o -y T, N

A N

—

RESPIRATORY PROTECTIVE EQUIPMENT

“spesed p

pue \ghue) esey A|ddes 110 05 sesuanjrusw Aq 103 Ssyw)

\

porsed

portmi|en us ) popiased
VeI IMN g ‘HS Slqmurdec)
» 93meg o §® 4
S ety el

wesy (easa (2 1) OO % 4N

-l.—i MBen
uoym arneinsd sapi
Sow piys Aq porony
“30 SAISA pUawIp o
osoy jiowe Ay poyrey
-0 4B §0 83neg

Sutiir) asee) @ 10 ‘03018038) |N ‘03014038) Yraunj)ny
04 0904 Puep |(ows © yfnary pet|ddar 1e periiatsery

deoy se)Y oy ; — deoy Svpeng ﬁr 1tv4-l oL..J...(

sempg ey g L s .

Poge &

S2H

‘progpe Suppneiy 3 sesmem Ay
orey siqinay) obim) o yhnary
Unesp 9 1 Squiidrey

ot ) T

(*mmaiy 8 1gsw 31439 0

nsemg S M) "vrededn) iy

® oy remojq puy o Ay osoy 0(q
aunf) mqonaipslm) o yinong
podseg 11 e spqandiey

“spersed potrery say wers

-0ty .xoo-filho-o!olasg 2048 0549
P ojt| & Susp igmeipoust Susiipued sopus pesnbey
Sy

Surpossy yhseny pejons

91 ponag porying “pescw

- o1 098 L()7) “mgerm>
‘osoydooune ot popgue | ® W L egmsaql) & 3wy
goag ‘e3ndere) ag per i o wim 513000 redes
esepui|d 3¢ 0002 way Y siom paiogrs Teaey) ¥i

(ro10pdreyg iy pojjddag . frerendeny odi} prawng Svyspuiipdeyg
D edig) retnniérey enyp-ny :4.1.;}
§ »dly)
laduad | Riad U}
!!msot.l ._1.‘0___&&.““! odl) pourngve)-jiog

sinesdeey Suphjddag ssoydiomy — g ojqu)

p

CONFIDENTIAL




S2H

Page ?

RESPIRATORY PROTECTIVE EQUIPMENT

‘Bupesge pus ‘Suipuyil ‘Buiysars se

Posy) umng e S1ow A1wedijiubin (0u 3 (91 913AP |0 WEHI00ed 19) peasstin o opun ponesdde sweg
T pue | 19y poacsidn s p sopun swss pus [ sopun pessside [y ',
“Bugtrami® pus ‘Suiwed ‘Aods ut 10 pororaiurip 51 prabi) uina prasmy Spressederp praby) - Sisny

HOIUMINN S0 PUD S[BI0W PHISIY Bel PITUspuS) 550 Sseden Bym PoRD) $PIOTIIEIIP PIJOS - Swn )

L‘Ul:‘ -nﬂ"q

PI}08 vogm pomssy SUSIIW (O] YN 10)(PNT ‘SBHOW H8AININE 0 Spiessdi () - 1SA] ,

(poa) vany >ine) ssew duedy

(poay vy >jney i Ajrwepjrubys 1) sieesdesy swn g (p)
(pos) woy dtemy Bsew Lyl (ou) smmjandiay (tag,  (T)

s sou) songuirdiay ssag - ey ... (£)

Sssqanduay 13AQ) ~ 22001 |y pun Buirnpesy ~ Brsecuesewasvy, , (1}
1B@31p1a0)s Buimepie) oy &) Bugs [}

4

in—— o r1uey

saseside s3uy (o seaing S )

RIS 4B 182180 4

Besy

Y d I3 ¥
posoy Lrimey Sap o P1Bu Pus ‘powele r_.l__. S (@ St0um) Byt jaNUe>
150 2yq g Jhe passy|ty 2q o4 $3J1)md 20y |9 :!.!.L.L KA XA SRR

Iy [ 1e0S 0 9 LY 2%

W o Ly 225 “rseden

pue 12388 (suinle wenicds s 22y

P2 maygd 2y Aq paproys ves 3810 0y
Ay paryipom 31 adhy saqy) (@3 1usyIsw
ws soudus pun soved Jswinte ueIn
-0sd @) pobas ws S50} yinp jo waney
crwrg By CHjo) Sy we uand seqendies
1o 2445 410 19 18 2ues 2y dpead

‘sarel 10 vades 2ivey pue Arueidrjep
wsbise suiebe ;D230 jou saeq) ‘L
SO 04 PEIA aq pireys wierdtss

Buiam|q saise ayy wou 3 §riya
") .b_-.‘_.l .:3.010-‘! :_..ﬂ..“t uz.u:
wya PIA 04 04 (0] "1 |G 218{NIY

-sad 9 sus) B :‘Ji.d . pasn oy

19w pproys siqends sy Inq .!..-
[LTEY, ‘S tr.. LY,

"APINGUIN WOYID S0 BANIHJ1IY

3

- (L1°0) 1> 44 wéd gy

1 110318 ©) |00 SUSY
w82 oy peiier Py @ L'y S0g

Ssen fou po webine Vil .-'u

»

in o poria yp & Ly ooy

YSW 52 #dds sa3s0s)i0e prassd R L EL T ]
4o s2uny jo nazsag ipee ayf SCLos] o pope> mied s sieviee) tpouny
“sads 0 wys
ot ®f Bunimgun soseyplrones
.“.._ pora 0y ‘weBdye
12+ 43 1,91 1n90) 10 Seimerne> *(vowonme po
10s0diomin 84 pue 30 vy 10dea | o.0) 55108 Ity gv0m 0 97 Wy

DpuUP 0960498

o t oo sy o LT P 1 VENDYUEINED & P..n:. 19363044 TS Sy &) Supopn -oi! ] PAIR agq [Swue) Py N L'y 68¢ e Im Yy
~adaa 55 123008 swnle upn et o
SI18]}® 4] Vit 1w pue ‘S0 ‘sytnp 38
Y95 BUNE 3BRINed 8 12Ny s “araep jo o1i Wre
“ABS O YOI BHIQEED B 10 SSAP INe) 1eaqt [sue> wonIeiesd j1nsedl
R0 ol 38 a3 s38p> 8wt 8 ‘15w 20 ‘su oA
Ly30de3 mygrm veeusaIve) M.Q-E ..-..14» r0dy OL(.- o prwinde wey vo“ sopraceg e sdeme 204 —
pus 30508 *20)j0w pa|n311r0d 20 4 -oud Lsaguidres apiaand o paudinag ‘Ssndea pun satel 250w 0 | fo UsBuWy 2 ojbuwe ol Y d & duss sopraesy ()
] -asedsnd i N K i i
| owes ayp s9) Sia141) WIBjUS § 10491
18180 aBpru ) |951usy> swog “sredes
pus soonh jswinle 10 (|2n 10 ‘spne pod sramuy o Ajjenra 51 Pdoym
28| 0d tsujobe veiImerd dsey *s2)1) Mg o 2imdod Aq e pandiuy
Saedses spracid yrngm 218)1) g0 I0ds wesy ‘JIHE 20 ‘SOWN) ‘JINp te NS ‘2aydionys o) 1208 Sp1 ”» # e d
m Widgus ) $50151U8) yimw sol swmey )pw U.O_au_.l 20w -.N.'..;J-vﬁﬁ " .‘ nﬂ. » ' -J‘- ¥ ‘wanyd ‘“ﬁ“‘“.‘ﬂiu? t weyy p n."“i! U!—. “oi}
“ M unsideey -.8!1.- ] [ ]
> . (2301qanng saseoypsg sbppi) paymey) $09 sys )y
lad - -~ —
- Semqnidrey soage g sinemipdeny vt-b B 27
> 1219 2pme
= 3 193150y ep pre gedrmey) o8i) iy peotmegepy - ..u
S & w1 .
< 3 193 ™ 900i0bonp Liosoipouam "oq sybim 20 *oy puawimmnas sy siym s sasogdt 1oyep-vebise ) osn sag ropl)
- [ Songasyduoy Bujlyieng sy - P opqe)
) ——
»

A dliS

SLLL Bung




"

e, Y,

s2n JANUAYY 1964
RESPIRATORY PROTECTIVE EQUIPMENT 74
Poge § This Page Rev Fob 1968

e TAGLE 3 — SELECTION OF RESPIRATORY PROTECTIVE DEVICE
Hazord Respirater

Crygen aet i enity Selt contained breaihing cpparatus
Hose mask with blower
Combination air-line respirstor and seif-contained

breathing apparatus

Goseous contaminant :
Immediotely aangerous to lile (see 5.1.3) Self-contained breathing apparatus

Hose mask with biower - =~

Combination oiriine respirator and seil-contained
breathing apparotus

Not :mmed.atety dangerous to life Air-line respirator
Hose mask without blower
Chemicai-cortridge respirator

Particuiate contgminant X
Immed:otely dangerous to life {see 5.1.3) Seli-cantoined breathing apparatus

-1 Hote mask with blower

Combination air-line resprrator and seli-contained
breothing opparalus

Not /mmec@itly dangercus 10 life Mechonicol filter respirator
Air-line respirotor
Abrosive-blasting respirator
Hose mask without blower

Comb nanon goheous and partcuiocled contominont
Immegiateiy dangerous to lite {see 5.1.3) Self-conrained breathing apparatus

FHose mask with biower

Coambination gir-line respirator and seif-contained
breathing cpparatus

Not immediately dangerous to life ' Airdine respirotor .
Hase mask withou! blower
Combination chemical and mechonical filter respirators

Note: 'ne seil-c5A1aIFed breothing opparotus, combination oir-line respirator and seif-contoined breathing apparatus,
ond hose mask with blower would give respiratory protsction against any of tha hazards listed, but these
gevices aré not included in the List of respirators that couid be used in the iess hazardous situations.
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1. sCore

This standard provides information for the selection,
ust, and care of nspunlon prolective equipraent ( respi-
rators). The term “respirator™ in this standard is used
inclusively and applies to ulmonphne—wpph ing and air-
punf\ ing dev ices that provide breathable air 10 the wearer
wi hin the limits of the equipment, whatever the source of
ait. This staadard does not appiv for exposure to air-
borne radioactive contamination for which special con-
sideration may be necessary.

2. GENERAL

2.1 Respiratory protectise équipment should not be used
as a substitute {or adequate exhaust unnlnnpa/or other
enytineering control methods. -

22 Respiratory protective equipment shall be worn at
all times where the atmosphere may be harmiul to em-
ployees due to unusuai conditions, and where work is
necessary in contaminated or oxy gen-deficient, confined
areas.

221 When the uir is deficient in ox) gen, the sy mp-
toms range from increased \olume of breathing und ace
celeration of puise rate to unconseiousness and death,
dependmg upon oxygen content and the degree o & per-
son’s aectivits. U ci is i diate when @
man breethes pure nittegen and death mey follow in o
foew minutes,

2.2.2 An oxygen deficiency may indicate a hazurd
in sddition 0 inert gas: eg. flamniability (see 1.1), skin
toxicity, or ubsorption through the skin, particularis
hyvdrogen cyvanide. Threshold limit values (TLV's) of air
contaminaats are given in Standard S2T. Portabie oxy-
gen and toxic-gas detectors are covered in Staadard S3T.

2.3 Pure oxygen shall not be used in atmosphere.
supplying respirators.

24 Only equipment listed and approved by the L. S.
Bur:au of Mines shall be used. if schedules for a particu-
lar type of equipmesnt have beea established.

24.1 Ilanformation Circular 8281, “Respiratory
Protective Devices Approved by the Bureau of Mines as
of Ccrober 1, 19635, can be oblained for 25 cents from

REV. oct 1970

the Superintendent of Documents, L. S. Government
Printing Office. W ashington. DC 20302. Copies of &
suppiemental list contaiming approvais since 1965 may
be obtained {rom the Bureau of \Mines, Heaith and Safety
Research and Testing Center, 1800 Forbes Ave,
Putsburgh. Peanesdvania 15213, At the present time.
‘he Bureau does not have approval schedules for the
(ollowing equipment:

a. Filter4ype respirators for protection agusnst
particulate aerosols. such as beryilium dusts and fumes.
dusts impregnated with organic phiosphorus insecticides
tpurathion), and rudioactive substances.

b. Airsupplied suita.

¢. Chemical cartridge respirators for respiratory
protection agains gases and vapors other than orxanic
vapors.

2.4.2 A list of respirators for respiratory protection
against certain pesiicides may be obiained from the L . S.
Uepartment of Agriculture. Pesticide Chemicais Research
Brunach, Betwsviile, Maryiand 20705,

3. MANUFACTURERS

Names and addresses of companies 'o which ap-
provals on currently available respirators proiective de-
vices huve been granited by the L. 5. Buresu of \lines
are given in Tabie 1. Companies 1o which approvais
huve been given by the L. S. Department ~{ Agricuiture
for insecticide respiratory protective devices aiso ure
indicawed in Tuble 1. The listing of a manufscturer in
this siandard does not mean necessarily thut ail of his
products are approved.

4. TYPES, USE. AND UMITATIONS

4.1 A list of the several iypes of respiratory protective
equipment, methiod of operatian, use. limitations. and
remarks is given in Table 2. For additional information
in this regard, reference should be made to:

USA Standard Safety Code for tead. Eve. and
Respiratory Protection. Z2.1. U nited States of
America Standards Iastitute. 10 East {0th Street,
New York, New York 10016

Respiratory Protective Equipment. Data Sheet
D=444, National Safety Couneil, 325 North
\lichieyn Avenue. Chicago. lilinois

SUP.

Venders end merehandise du.:nnnoal ere given re describe materieie and mey

ner include ol) secoprable producrs

SUBCOMMITTER MNO. 36

Substitutions bz suppliors ere 1o be mede
only on epprovel of the iacel euthenty initiering ¢t

e ves of this stendard.

DUP 0960500
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Respirutory Protective Devices Manual published
by \rnerican Industrial Hygiene Association snd
American Conference of Governmental Industrial
11y grenists (copies are available from Braun and
Krumfield inc, Box 1203, Ann Arbor, Michigan.)

4.2 The oir-purifying respiraiors, ie. cenister gas masks,
chemicsl cartridge respirators, and mechanical filter
respirators (Tabie 2C) sheil not be vsed fer rescue werk,
or for emeurgency work of eny neture. This is because
these respiritors requite at least 16 pereent oxygen in the
air. Qther 1easons for this requirement are that (a) gas
masks are ntended for use with no more than 2 percent
of most toxic gases. and (b) chemical cartridge respira-
tors are approved for no more thaa 1000 ppm by vol-
ame of orgs nic vapor in air. -

4.3 Use ‘of canister masks that ear the label “Afl-
Service,” " All-Purpose,” or "Universal™ is probhibited.

4.4 Although seif-contained breathing apparsius aad
hose mask with blower have no concentration limit ia
regard o loxicity, many toxic gases and vapors are
flammabie ind the user could be exposed 10 & potential
fire or explosion. The 2-percent coacentration limits ap-
proved for toxie gas removel with canister-type masks
may be wthin the flammable range for some gases.
Standard F6] provides information and instructions for
use of portable lammable vapor and gas detectors.

5. SELECTION

S.1 in general, in choosing s respirator. the following
factors should be considered: (a) nature of the hazard,
(b) severity of the bazard, (¢) type of contamiassat. (d)
concentratioa of the contaminmal, (e) period protection
is required. (f) loeation of the contaminawed ares with
respect 10 & saurce of respirable air, (g) expected activity
of the wearer, (h) operating characteristics and limits-
tions of thne available respirsters, (i) sajety reguiations
of staie or locai governments (see Table 2).

S.1.1 Apparaws classilied for 30-minute service
time, or loiger, should be used for enry into an irres-
pirable atmosphere. [a coriain cases, 1 5-miauie units may
be permitied . depending upoa local conditiouns.

5.1.2 Duratoa ratinge for self-coatained apparatus
are based ipos moderate work raie. Service lile of aa
air cyiinder will be less for greawer work rate.

5.1.3 Only seliesnicined bresthing eppersivs,
combination sirline respireter e self-conteined
bresthing apperetus, er hoes mask with biower sheil be
used in oxygendeficient stmaspheres or where the cen
taminant is, or might be, immediately dangersus te life.

CONFIDENTIAL

o

The latter condition is defined as one from which &
worker cannot escape uninjured without respiratory pro-
tective equipment. The air in the seif-contained unit of the
cambination sir-line respirator and selfcontained bresth.
ing apparatus shall be used only for egress in event the
hose-line supply of sir is iaverrupted. The volume of this
exit supply may vary for different applications, but shall
be ample 10 allow the worker sulficient air 1o escape {rom
the contaminated srea.: In any case. this supply shall not
be less than 3 minutes.

5.1.4 An uneoatnmil;nted supply of air must be
assured when using a hose mask with blower.

5.1.5 Schedule 13E of the U. 5. Bureau of Mines
on sellcontained breathing spparalue requires a remain-
ing service-life indicator or warniag for compressed

_—~breathing air (except {or self-rescue. which has a8 mami-

mum rated service time of 30 miautes). Some equipmeat
now on pianis may not have these aiarms. These can and
should be obtained from equipment suppliers or appara-
tus not so equipped.

S.1.5.1 When the device is a combination self-
contsined breathing apparatus and air-ine respirator
(supplied-air respirator), either a manual or automatie
valve(s) shail be provided 1o change to the seif-contained
air supply if the air-line supply fails, and 1o prevent the
wearer breathing contaminated air from the outside
atmosphere. ! 8 manual valve is provided. it shall be
easily operable aad iocaiwed in a position which is con-
venient to the wearer. [f a0 automatic vaive is provided,
s warniag alsd shall be provided to alert the wearer that
he is breathing from the self-<contained air supply. (1)
when his normal air-line supply fails, or (2) when the
seif~contained air supply falls below 95 percent of its full
container pressure. A quick discomnect aad check valve
shall be provided letween the apparatus and the air-lise
supply hose to permit ready escape from the area. and to
prevent loss of breathing air from the device or inkaling

the surrounding stmosphere, respectively.

5.2 Table 3 lists the hazards and the respirators that
are recommended to afford respiratory prosection against
them. By reference to this wble, aad by considering the
foregoing factors, the user cas dewrmise the type of
respirator that should be used.

&. PRECAUTIONS

6.1 Purchased cylinders of breathing air should be
analyzed before use, preferably by the plant. The analysis
should be within the range listed in Table 4.

6.2 An extensive list of instructions im use and precau-
tions for each type of respirator is given in the previously

2
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refe-enced USAS Z2.1. Some precautions are given in
Talle 2 under headings of Limuatiuns «nd Remurbs

6.3 The manufacturer's iastructions or precautions of
the LSA Swandard should be posted with the respiratory

device.

6.4 All persens wha may have eccasion to use respir.
atery devices, or cavse them to be used, shevld be
preperly trainad in their vse befere circumstances re-
quire that they use them e pratect their lives snd e
property of the Compeny. Also, in execution of plast
disaser plaas, proper training is use of respiratory pro-
tecve equipment will aid in the performance of smooth
and safe rescue or repair operations, 2

-

-

6.5 A pegative pressure occurs inside the facepiece of
face-iitting  air-purifying resprrators (Table 2C).-Care
musi be laken to obtais sn effective seal between tbe
{aceg iece and face to prevent iaward contaminantieakage.
Also. dermand-type sir-supplied respirators and demaand:
type selicontsined respirsfors operste under negative
presture when the wearer inhales: some inward leakage
of ccataminant may be possible. A pressure-demand type
selicontained respirator may be used where special pre
cautions must be taken 10 prevent the wearer from in-
baling any trace of contaminant. (A small positive pres
sure is maintained a1 all times and, even if & leak should
develop. there would be ao leakage of contaminant into
the {1.cepiece.)

6.6 A proper sesl cannot be esiablishad if the temple
bors of sye glesses exiend through the sesling edge of
tuil-fuce masks.

$.6.1 All eyepieces in lull-face masks approved by
the Burcau of Mines will pass the ball drop test. but
some plastic eyepiesss may aet pass the acedle drop test
(S4H). Current scheduies of the Bureauy of Mines, how-
ever, require that eyepieces shall meet the pertiment re-
quirements for impact and penetralion specified in the
most recent USA Siandard Safety Code for Eye
Protection.

5.62 As a wumperary measure with full-{face pieces,
glasen with short semple bars or without .emple bars
may be taped 1o the wearer's haad. Full-face masks bave
been developed with sysiems for mouating corrective
lenses inside the facepirce.

6.63 A half-mask (acepiece should not interfere
with the wearer's use of spectacies or goggies. Preper
selection of equipmeni normally will eliminaie any prob-
lem of proper fit whes using a combinastion of half-mask
facepitce and spectacies or goggies.

6.7 Conventiona! respirators do not constitute an ahso

lute barrier 10 iransmission of speech. The respirator
exhalation valve usually provides s satisfaciory pathway

for speech transmission over short distances in relatively

quiet arees. Speech ramsmission devices are available.

(Caution: check for aceepiability of electrical classification ~

for use in hazardous areas.)

&3 \Major p.robkral in the use of full-face masks at low
temperatures are peor visibility and freezing of exbala-
uon valves. Aalifog compounds van be used to coat the

inside of the eyepiecr to preven: its foggingdown 10 sbout

32 F. Below 0 F, bowever, antifog compound will not
prevent severe fogging.

6.9 Hoses for air supply should be selected 1o resis:
chemicals to which they may be exposed.

7. CARS

7.1 Generol. A cenrslized maintenance, cleaning. and

siorage station shouid be used 10 care for respiratory

protective equipment.
72 Precedures Applicable to Al Respicaters”

72.1 inspectien. All respirators shall be inspected
at regular intervals 10 make sure that they are ready to
use. [t is good practice to integrate the respiratory snd
fir ioguisher i ion and maintenaace program.

-  of

7.22 Meintenance. When it is necessary to replace
worn or deterioraied parts, only those made specifically
for the device should be used; and the repair work should
be accomplished by trained personnel. For most plants,
it is preferable that pans of this type be replaced as a
unit or returned to the manufacturer for repair.

7.23 Cleening end Disinfecting. Respiratory pro.
ective squipment, except canisters and cartridges, should
be cleaned and disinfecied after each use, unliess assigned
to individuals. Respiratory equipment can be cleaned
with detergent and lukewarm water (less than 125 F)

by baad brushing or agitation in a washing machine, °

rinsed, and dried. The quatersary ammonium salt dis-
infectans® are recommended for sterilizing respiratory
devices. Rinse compieely in clean, warm water. Assure
thorough drying of mask and demaad apparstus after
clesaing to preveat irvesing i used in cold weather.

7.2.4 Sterege. All respiratory protective equipment
should be stored in a ciean, cool. dry place, out of direct

sunlighi. under conditions of moderswe wmperature (see

Chemox mask in Table 2B).

* Willuen Germi-Cleth; American Opticel Co, Ne. 101 end 102 Germicidal Detergent; Puimesen S.uminr,- MSA Cleener

Seninger
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7.3 Specssl Pracedures for Meintaining, Cleening, Dis.
inlecting ond $-ering Respiraters

731 $eli.Contoined Breathing Apparatus. in
demand tvpe { [ able 211}, ihe eylinder pressure should be
checked perrod cally and brought v rated pressure if
necessars [ \laumum pressure is 1600 pei wt 70 F.)
Recharge after each use, following manufucturer’s in-
siructions b olbsm manulscturer’s insiructions on tight.
ness iests for selicontained respirstors and hydrosiatic
lesung of romprresed-air eylinaers.

7.3.1 Hess Maesis. Check the blower periodically
for proper uperastion (heck hose for weur and tear ulter
each use snd ieam clean when necessary. heep house
capped whea A3 10 use to prevent entrance of dust or
other contaminants

7.3.3 Ardine Respicwters. T'he [acepiece should be
sersiced aher each use. as for ull other respirators. The
flow control + ais es should be inspected ulter euch use and
cieaned and repaired, i necessary. Air-line hose should
be cheched for wear and tear alier euch use und be steam
cieaned when aecessary. See Suandard 5111 on air-supply
system.

CONFIDENTIAL

7.34 Seif-Rescuers. Freyuent inspection is the munt
impaniant phuse uf the maintenunce program with this
lype of equipment because the myuipment is seldom uned
but slwuys must be ready.

7.3.5 Chemical Cartridge Respirsiers. Chemicul
curtridyres should be chunged when the wearer detecis the
ador or irrituting effect of the contuminunt. in plunts with
centralized maintenunce stativns, cartridges somelimes
ure discurded ufter 8 given perind of use (bused upon
group experience); but, in must cuses, the wearer in re
sponsible for discarding und replucing cum'iagu ia his
respirator. H'articulur cure should be exercised in the
sorsge of chemical cartridges becuuse usually they de
teriorate if exposed to excess moisture and 10 Kuseous uwir
cuontaminants. Cartridges should not be stured in the urea
where it is necessary for the workmen to use chemical

~~curridge respiratots.

7.3.6 Mecheanical Filter Respirsters. Mechaaical
filkers of the “throw.swa)y " type should be discarded when
the breathiag resistunce becomes bouthersome o the
wearer. Some mechunical filter respirators use reciean-
able fiiers, in which cuse the fillers are cleaned when the
respirator is being servieed.

70
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TABLE | ~ MANUFACTURERS OF APPROVED RESPIRATORY DEVICES'

+ acme Protection Equipment Co, 1201 Kolemazoo Strest, South Haven, Michigon 49090

** amaerican Opticol Co. Southbridge, Massachusetts 01551

dausch & iomb, Inc, P. O. Box 478, Rochester, New York 14602

iBinxs Manufacturing Co, 3114 Carroli Avenue, Chicago, Hinons 60612

i1 O Bullerd Co, 2680 Bridgeway, Sausaiite, Cohfornic 94945

vesco Sofety Producrs, Inc {formerly Chicago Eye Shield Co), 2727 Wes! Roscos Sireet, Chicogo, lihinos 60618

1.5 Cover, Station A, South Bend, indiona 46614

Davit Emergency Equipment Co, Inc, 45 Hoileck St. Nework, New Jersey 07104

‘ne DeViibiss Co Toledo, Ohio 43601

"ne Firewel Co, Inc, Subsidiary of The Aro Corporation, 3695 Broadwoy, Buftalo, New York 14225

"neFyr~Fyter Co, 22! Crane Street, Doyton, Ohio 45401 N

15iendale Opticat Co, Inc, 130 Crosswoys Park Drive, Woodbury, New York 11797

i5lobs Sotety Products, Inc (formerly Globe industries, Inc), 125 Sunrise Ploce, Doyton, Ohio 45407

1Aerellizing Engineering Co, Inc, 1101 Prospect Avenve, Waestbury, New York 11590

1ine Sofety Apphances Co, 20! North Braddock Avenue. Pirtsburgh. Peannsyivenia 15208

lAine Saisty Applionces Co, Lid, Quesnstie Industrial Estate. Giosgow E. 3, Scotlond

tainnesols Mining and Manufacturing Co, 2501 Mudson Rood, St Poul, Minnesote 55101

iangoern Corperation, Hagestown, Maryiond 21740

*+ puimosan Safety Equipment Corp, 30—48 Linden Pioce. Flushing, Nev, York 11354

i'i1e Horeware Manufacturing Co, 540 West Chevy Chase Urive, Glendale, Colifornia 91209

¢ sfenne 2roducts, Post Office Box 550, Putnam, Connecticut 06260

Scott Air~Pak, i1d, 2254 South Sneridon Way, Ciarison, Ontorie, Cansde

Scott Aviation Corporation, Lancoster, New York 14084

U S Divers Co. 3123 West Warner Avenue, Santa Ana, Califarnie 92700

W, W, Sly Manufatturing Co, 4735 1rain Avenue, Cleveiand, Ohio 44102

Welth Manulacturing Co, 9 Magnolio Street, Providence, Rhode isiand 02909

*s wiiison Products Division, The Electric Storoge Banery Co {formerly Wilison Products Division, Roy=O=Ver Co,
ond Willson Products, inc), P. O. Box 622, Reoding, Pennsyivenia 19603

-

-

-+

TABLE 2 — TYPES OF RESPIRATORY PROTECTIVE EQUIPMENT
Tebie 2A — Air.Supglied Suit

Methad of Operatien Air suoply from supplied-air breathing cpparotus. See Standard SiM on air-distribution
system.
Use Operating or repoir work where there is exposure lo subst s thot ore irritating or

corrosive !o the skin ond mucuous membranes, but where the atmosphere s not
immedialely dongerous to life.

Limilations “The wearing of on impervious suit for any extended period is extremely fatiguing and
dongerous unless it is well ventilated. The suit must be impervious to the substance
encountered.

Romerks No U. 5. Buresu of Mimes approvel. For additional information, see Fieming, A. J.,

D'Alonzo, C. A, ond Zopp. J. A, "Modern Occupationat Medicine,” Chopter 7, "Pro-
tective Clothir  for the Chemical indusiry,” Lea ond Febiger, Philadeiphia, 1960.

A Ronque-Hilsch vortex tube worn os o poriable refrigereiar con satisiecrarily coot com-
pressed oir for personnel wearing indusirisi prolective ciothing. The vories tube s
light end small, and con be strapped 1o the beit where it does not intertere with
physical movement. The tube operates on 20— 25 cim of compressed oir ot 80 - 100
psi ond delivers 15— 18 cim of air cooled 5060 F below the inlet oir temperoiure
The tube can be reversed and used os o hester, ’

* #4pprovals on currently ovoileble respirotory protective devices which have been granted by U. S. Bureou of
Minegs
** Approvol grven by U. 5. Deporiment of Agriculiure for certoin pesticides
1 Suppiy alarms described in 5.1.5

m DUP 0960504




-
NRr
r
: 2 CONFIDENT]?
- 2 ’ L [’
. 3
o .m —= - ‘w7 8 dn pesanide sodiy
m o .. Buiingnsinses o) NN
L) L tal 2 .iv »
<t . B3 X Dol e i wrye v proby) 108 100 0Q
- . ha Leny “HON 81 woqsnjee Butiprses
- ~wagnds Prys ‘o) oy} oy puo ovy| -sdegs sae (20)
& 030y 0 Spuny & posjrhe) u_. wopny
" it ey e el pEage,
et 4y wermqiip ‘wnms o] eog -Frualome wo Vieton: oo i 19 4200 v opeq oip 9 1/, 8
-1t e |G propunis | sowriowes puel W) Aipides poydres ~spwe uj ‘pe BUI| 81| S48 &4 Puad 0is10e> peth po posed
N wog smmndeer | peey .—OJIh ~op pus wmen oy} pueiiv ‘srphomie sheprerey “IIP S§US 0y e0en 200 0y
SIY pim pora jou|  Sunaned o POYINIIG 04 > St ) Now 2y 8A121q0 &) Vel 1 0451903 2owey) reapas)

S2H

RESPIRATORY PROTECTIVE EQUIPMENT

o1 sposy se tiswiey stey >_t:¢ :.(

platinals |

€ §2 #9%) 194 ¢ uny mymedd
8t 030 Buneseds 1 pesn og prreyy ssey o YN

I It I

_—

‘osnydiouys sjqondres) we wt pein oq low ..calnlhc
-wen p o ol ot

K UL cﬁ.e. 0 VORI Wiy » l.ﬂ- (L] f:e.‘
usidiosqy ‘PeInies o4 ssn ney “ssey Ajddas-ne oy
o lus| e Ly PHIEN| 91 [eres] “sieydnsme jWerdt]ep
-weBise wj wom oq @) jop} “sego . idsos Syt §o pin wip Ine
“Aptm powioqun ode300 UB> WINEM S48 YO ey 8 ‘o)
o4 snenbBusp Jjeinpownt 100 850 toy § s 10308 jo
FUSIPHUDIVED &) Ppoljwi] 8] $I1Aep Bity ..-I—l porn watpy

senap mye su s LI1]
‘sssumy a9y piroys wdpayy Suernde

pue sodjoy Suplss yys) 19 3] 1) Yo )8 jo eOvmy
vy o.-—. L] -‘llo. Loe ] e say pwsed jsaw isuo|g

‘opfunus
. 91 Y8y rry 1w “Aue

ww gr 109 paacside neesng

) sasqe
19 0915 4B Y309 ¥} papiess
o 194y
wWIe ) paasside vowey)

N | e ww :

cpomey

‘ne ey wee)d |o

T B W poLe 18] .‘ —_—.i

’

Ppus ‘veesds 1 GG yow {007) posson
vt S i ﬁc.,:_ 8 Hive 09 1% ne groi g0 A1d
10)ug sseyg "y vt | spesr| -dne POISUENUIUA vy “8inBe
Mo BN Vel Vol Ayue ® Ag o oy o

®eym 0w O "W ¢L -‘ou-o
. @INEIIIS 0 LB S| Srarge
co._..l.. Aue wi perosdde jop}
son ArueBiowe »y AN g

whies psew ey ‘svetiey Wy}
ojgresed cim usieil i vy
» urgs sy " '_.n.!‘i

._ o103 pun oon w B

‘ion o c..‘ Surlnpe j 12.-.0.

e wo m Ay

3o ( .s-n %) sSueiagrt] sog [ 1.0.2 o wesIw] oty

sO ue 0 b.v.-l -

10 weye

1..l.ﬂ. w wounipe) gy

.i } .l:&!a« “Iusive>

o~

“fiwied 0 H
~tom jo Surle
‘Burjsolq eats
Jo— sepaused
1) wey 039
L oad v’ua Lt
o4 .:!..‘a

“Ipsised paiiwijun 1) UeiiIeIeLy eintsend sto po oBues
pun ibusj avey Ajding su sy seiniseqnuem Ay soe sp1uyy

n.}. »men
oy asmasond opi
-Baut iyByyn dq poreny
-39 SAjSA puUswIp o}
weey jrown Aq payde)
-, 0 1] 1 'Uj

Posy 10 jowm oy
Sujs11) o300 B 0 ‘edesdedny (jn) ‘ed0]dede) yrew-j oy
- I.Q. .!olu.1 __! ® nesy potjddne ste pesumsery

’- wwiy-iy droy Swyise|g droy ou) Y-y
:-U pmig saprniqy nejg seonuyve)

Page &

B
D *dd) imusiduey enyynny

\
“potied
pornspjun ue taerd 0d pogray)
ety 30 :no-o-ﬂoh.}-. " " sy .10-..& u.!n ‘spord pogiwy| rop wops
JO 0dmes was (vaby fo o) | -0 “HO H)qEIEI) [0 02008 | 090y IO Q_J...te!sn 220009 'J .- Q0L 2048 so3uwyeip
nb!,? pem A3ush eweuny ,l!. ety oot & 4| pPre e p Mgoroiponm sopun p ¥l nn
Soq
(*somopq we sepew 1i30(e Surqpeasy yiacng pojorpsr
Wi S{pas Sy Souy jO ph o Loy Ll B ownent
resmng S 1) wdenedn) |j*) it o W B T 2]
‘190)j0 Sunpeey 9 0 om Ay | B o1 lome[gpmy o g o104 o) ‘osmydsonss & pe o w L) ssnsoqt) o pod1wey>
ssey o|yiney o-i_ o yBrong | sy sejsuntpation b sy | vesg ernededey o4 poy| Al & gin 915001 eden osjieede
waurp £1 e ..1:&-3 10!4 o1 e sqesdrey 2sepui|is 13d g weyy Ny Mem paqeypie Kewey) u| §o

(reserisey - .-j’n-
..11.. bdag "y }_
»
....u_- ...—.._..- :.:.. -.i

adh) preskeg

Rugejasrsirey

1samrpdsoy oy poyjddng

) simmindisy Sujijddng sreghomyy - .-IN ojqe)

sdiy premeay vy

3

3

oup 0960505




JANUARY 1964

S 2 M ]

Poge ?

‘Pos| uaup ey nsow Ajjunstyilis (v 910 (o SIAP 40 we 1301004 1] porcsldn 38 ) sspun prresdde swes
L pue | ) poacubie 80 ) sopun dues pun [ sdpun passsdde 1y ..
Butrvuns pus Bu1ine) ‘Aesdt w o0 poisderurnip og pinbi| ayu pouney Spietsadecp praby) - sitem

TEIUBILEN SIPS PUD 31060 POSEIY MeL PITUSPUED B $:0dus Bigm Poaany 1prevsde P PIeg ~ sun g

ssomsidiny Bwplyieng sty - DT

My

‘Burpmsge pus Buipuyl ‘Burysass 10 1e180300d yIne Aq poindepnsip O ${01I0m PI|0 Uy pow ey ‘NS ()] VBN JHIENNT ‘13110m e8)NO1 md 48 SPIeNdNI] — s8Aq) |
(po3) wouys 219y oL wbyy tou) Ceny aun 4 (p)
oNl (poe) wary dimey .llchc'u..!.a 100} Somedioy .-.6 .0
w i-— wogy Jnet 2w Luwdipeliys jou) vissudsey qraq - nuey . (U}
F Y 10 ~ N p- .!u-‘.l = Sseimsewmevy, , ()
s e nptey> Gnsie) 2y o b sy g
W taraside s 2uny §* reung SN . 'o..v..- LR %] .....!o-n L1
provey Liedwey esneu onrs 1 |Y) S §0 8 oy 8 [ el Kensidlle' | ol .
s ..OU.J‘ LR uo“-_.. e ﬂ“!.{ oﬂ [ -o_..wo.& Tt -J--ﬂ.u_.vo-.: ; $1 adly S35 23t praned Ll 2o LT o]
W- - ..5..: 9y 1221a0p 5!-‘-3 soaosdde -a._:u_, [d —;un SN ‘9C L2 do s2umpy 0 ansing Aps y) B ‘SCL*% 1) popsd 20[83 2w 51w} sypemay
- ‘sosnl 10 trodaa ey Ares1d0p0p ssis 0 wiyy
a PP Oy 23 "sdea welidse ysutnle 132 o s38q) ‘gL "y Sunsqting 1 ossydsons
- pus 13108 surnbe wands e L) SqEL 99 ‘PATN 3q pineys misiids s W pIa oY touus ‘webdse
m 1021wa ) Bty dq papsege weuInesd 2]  Sentopy saitmege g wogpues u.. M |oa Ay 591 1363 i Suiweiue> “leivonms (&
-« AqQ pa1rpom 81 3dly s24)s) (8rweyrom | 48y *Anlur sr0e> dow soprrmmd .q:.l- 1 pue 10 w1 sodes | 2.0) v0red d1ue) prow o oy Wiy
v ssadea pus sotal suinhe ver sy LN LR R VR IT ) ..o_:v.. » (5,40} 1o Aq ltg_ on oo.. - .5.-..0 us‘. ooy
“ <0 0 proBas s 113))1) 450p g0 vausy | s jo suonmarI I yhig Wi 10-.. 9 1o 130302 w gow 19 b )
o S) 4L C1ja) oy we waath saierdtar]  jau pineys Tiai0ndias s3I .j/:.... 003 & penp) PP & Uroess| mawm 1....: rIuryes
| 4 §o 2941 y>0u 10) 1@ smes 2 Ajjussval Snid oo paspnbar swy Ay p
“ on qued 244 g0 11| -spw G!.!..-o.u..lu 1® drg) _i;.u..a_ ‘wys o oy Bunegran -.l{-ll‘ Ut pITA B4 |0uunT) Py % L) 05 suen ey
m ‘sreden o s2vel jruine usirwerd 'pe
w B)j0 1) ‘HILIw Pus ‘Sowny ‘L isnp SO
=© P8 s unAIRed (o 10830)) |Rse “331a0p 8 SI18 gim
AU 8 W01 BUIQWED B 20 T TAP J1uDY 1931313980 Wiy daiesd pragee i
‘92148p 3y jo 9 QI Sr0pd> 1S @ ‘131w 0 ‘) sapiaerg ‘Ajwe aderse 10 g
Ay10da> wigite UBHBAUEIUN) Ut ¢ sodea ‘ssnp giyeds ajfut » pruisbe wenion } —— —
pum 30308 ‘20w 2npadised s gy -sd Lsogeiidsss spinasd oy prubiseg -‘. pus s0108 piow lm 1. 'y o sybuns L 1dsns sapiaeay "pn
“asedind 1 [ T
BWES By 28) 3i84)1) UIBILSS $ 18102
-p10s abpisy 3 (edimiyd Jweg ‘sredea
o seved sswmolle s [TLLRL R s.s snosqyy o Ayensa 51 ry=
200311204 13w 1e80 ueii a0 Ay ‘831j1) 3y Ve 2srqded sa ’® pandsen
-as1dees spranad Irgm 9301)0) |9130ds L IS 0 13w L3N te RS “sgdroms o ..o. Wov PBYE] ‘alpinied 10 MY IIUDT Sagt §W [{]) Spue wonsssde
M VIINE) 303151003 Yiww 308 aweg | b 81017311000 20wds sroimindioy | sy Aq slprnmd se [} [ Y Q0 iq 4o panduuj weyy pasows: ssodus 10 Sl Jiwey o pogon
. LT usndisy tinnideny rom
- (230dysnepg sa>eeyypy shpise) e3yemey) 103 rinre)
l. sregendsay sogpr g Simerdray odig sagpyy-perpmey)
s 1921902211 pun |33 mey) Laad e FRILIE L
l.. | lllll...“..’lonw .
:z _J: " teeisbesy djoserpomy * J ibim s .. 1w mayues Syt S1agm 10 10isqdsme -‘_ufw l:-c w) ssn 10y 12))
-

DUP 0960506

73

A dliS

onne

<L

‘ATY CONFIDENTIAL




- — e -

”~
-

JANUARY 1944

RESPIRATORY PROTECTIVE EQUIPMENT

Page 8

This Pege Rev Oct 1970

TABE 3 -~ SELECTION OF

RESPIRATORY PROTECTIVE DEVICE

Heerd

Respicrater

OCuygen deticiency

Seli-contamed breathing apparatus

Hose mask with biower

Combinatien air-line respirctor and self-contained
breathing spoparatus

Gaseous contominant
mmaediately dangerous ta life (see 5.1.3)

Not .mmaed ately dongerous 1o life

Seifcontaired treathing spparaius

Hose mask with biower

Caombinotion air-line respirotor and self<oatained
breathing opparatus

- —-

Air-line respirator
Hose mask without blower
Chemical-cortridge respirster

Particuigte contominant
immaediotel s dangerous o life (see 5.+.3)

Not immadiately dangerous to life

Set-contained breathing apparatus

Hose mask with biower

Combination air-line respirator and self<contained
breathing cpporatus

Maechanwal filler respirator
Air-line respirgror
Abrasive-biasting respirafor
Hose mosk without blower

Comoinanen jaseous and particulatea contaminant
immaed:ately dangerous to life {1ee 5.1.3)

Not immediately dangercus to life

Seli<ontained breothing apporatus

Hote mask with viower

Combination cir-line respirator and seli-contained
breathing apporolus

Air-line respirgtor

Hose mosk without biower
Combination chemical and mechanical tilter respirators

Nate: The selicontained breathing apparatus, combination air-line respiraior and self-contained breathing apparatus,
ond hose mosk with blower would give respiratory protection against any of the hozards listed, but these

device's are not included in the list of respirators that could be used in the iess hazardous situations.

TABLE 4 ~ BREATHING AIR ANALYSISt

Geu Contems Ansiyeis

0, 20 pereont min te 25 pergent max
- co 10 ppmn max
C') Cﬂz 1,000 ppm mex
ot Rere gases 1 poreont max
- Hydrecachens 0.020 mg/liter max
s HaO Dew paiat laes than the lewees
rr= probable tempernture te be
. ncsuntered ¢
— N, Belance
S Oder Free of oil ehiectionchie eders |
r— t See S3IT fer dute on direct reading pertabie derectors for saygen and ether

9eses and vepurs

¢ This Is necessery te prevent freezs-up end steppege of sir flew to the mesk.
Fer tebles refer 1o ‘‘Handbook of Campressed Geses.”’
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1. sCore

1.1 This stendard provides iaformation for the
selection, use, and care of respiratory protective
squipmest (respirators). The term ‘‘respirator’’
in this standard is used inciusively and applies
1o atmosphere-supplying and airepurifying devices
that provide breathable eir to the wearer withia the
limits of tha equipmest, whatever the source of air.
This stendard does not epply for exposurs to air~
borne radioactive contamination for which apecial
coasideration may be necsssary.

2. GENERAL

2.1 Respirstory protective equipmest should aot
be csed as s substitute for adequste exhsust ven-
tilation or other engineeriag control methods.

2.2 Respiratory protective equipment shall be wom
at sll times whers the stmosphers may be harmliul
to employees due to unusual conditions, aad where
work is mecesssry in contamiasted or oxygea-
deficient, confined aress.

2.2.]1 When the oxygen content of the air is
lass than 16 perceat by volume, the symptoms raage
from incressed volume of beesthing and scceleration
of pulse rate to unconsciousasss and death, depend-
ing wpon oxyges coutent and the degree of & per-
soss activity. Selfcenteined bresthing opperaws
or 8 hess mesk with biawer shall be wem in sxygen-
deficiont mimespheres.

2.2.2 As oxyges deficisncy may isdicats s
hazard is addition to inert ges: eg, flammability
(see paragraph 4.4), skin toxicity, or absorption
through the skis, particularly HCN. Mazimum accept-
able coacentrations (MAC’s) of air contaminants are
given io Stasdard S2T. Portable oxyges and toxice
gas detectors are coversd ia Standerd S3T.

2.3 Pure oxygen shall not be used in aunosphere-
supplying respirators.

24 Ouly squipmeat listed ead spproved by the
U. S. Bureas of Mines shall be used, i{ schedales
for s particuler type of equipment have been es-
tablished, (U. S. Depertmest of Agriculture hss
appeaved respiratery devices which may be wsed for
pretection against certais pesticides.)

2.4.1 lnformatiea Clrcular 7888, “Respiratory
Protective Devices Approved by the Bersau of Mines

tud

as of October 16, 1958°" together with o list of
supplemental spprovels since 1958 can be obtaized
from ths Publicatioas Distribution Section, U. S
Bureau of Mines, 4800 Forbas Street, Pittsburgh,
Pennsylvanis. At the preseat time, the Bursas does

uot have spproval schedules for the following equip- —

ment (d and ¢ are Du Post approved):

¢. Filtertype respirators for protection
sguinst particulate acrosols, emnch as beryllium
dusts and fumes, dests impregosted with orgmaic
phosphorss iasecticiden (parathion), aad radioactive
substancses.

b. Air~supplied suits.

¢. Chemicsl carwridge respirators for res-
piratory protaction agaimat gases and vapors other
thaa organic vapors.

d. Escape-type self-contained breathing
spparatus.

e. Combinstion airlise asd self-contained
breathing spparatus.

2.4.2 A list of *Respirstocy Devices for Pro-
1ection Agsinat Iabalation Hazards of Duats, Mists,

and Low Vapor Coacestrations of Certsia Pestic _
cides,” can be obtainsd from the U. 5. Departmes: -
of Agricalturs, Agricsitural Research Service, Kashe

isgros 28, DC.
3. MANUFACTURERS

3.1 Names aad addresses of companies to which
spprovals oa curreatly avsilable respirstory proe
tective devices bave besm grasted by the U. &
Buresn of Mises are given ia Table 1. Companies
to which spprovals heve bess gives by the U. §
Deportment of Agriculture for insecticids respire-
toty protective devices sise are indicated is Tabls 1.
The listing of & masufsctwrsr is this standerd does
got means necessarily that all of his peoducis ars

spproved.
4, TYPES, USE, AND LMITATIONS

.

4.1 A list of the seversl types of respiratory pro-
tective equipment, method of operatios, uss,

Venders ond mlnndu.ol duhn'j‘oao ore given te deaoribe mh‘lo

ond mey net | [

mede only en epprevel of the evtherity

SUBCOMMITTEE NO, 28

» . ase o de
initiating the use of this steaderd.
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limiations, end r':.muh i-n gives in Tnilc 2. For
. tionsl information in this regard, reference
snould be made to:

American Staadard Sefety Code for Head, Eye,
and Respiratory Protectien, 22.1, American
Standards Associstion, 70 East Forty-fifth
Street, New York 17, NY

Respiratory P-otective Equipment, Dats Sheet
D=444, Nationsl Sefety Council, 425 North
Michigen Avenue, Chicago, Illirais

Respiratory "Protective  Devices  Maaual
published by American Indastrial Hygiene
Association and American Cooference of

Governmental (ndustrial Hygienists (copies are
aveilable from Braun and Brumfield Inc, Box
1203, Ann Arbor, Mich.

4.2 The air-purify:ng respireters, ie, conister ges
nasks, chemical curtridge respiratars, end mechani-
col firer respireters {Table 2C) shall net be used
for rescue werk, er for emergency werk of eny nature.
This is because these respirstors require at least
16 percent oxygen in the air. Other ressons for this
requirement are that (a) gas masks are intended for
Jse with no more than 2 percent of most toxic gases,
and (b) chemical cartridge respirators aré approved
for 8o more thas ]000 ppm by volume of organic
v in air.

1.3 Use of caniste: :aasks that bear the label “‘All.
Jervice,' ‘‘All-Purpose,’”’ or ‘‘Universal’’ bas
>een prohibited by the Safety and Fire Protectios
Division. C

4.4 Althpugh seliscontained breathing —apparatus
and hose mask with biower have no concentratios
.imit in regard to toxicity, many toxic gases mad
vapors are {lammabie and the user could be exposed
.0 a potential firs or explosion. The 2 percent
zoncentration limits spproved for toxic gas removal
~ith capisteretype masks may be within the flam-
=able ragge for some gases. Standard F6J provides
.nformation and iustructions for uae of portable
‘lammable vapor snd gas detectors.

5. SELECTION

5.1 lo general, in choosisg & respirator, the fols
owiag factors shonld be comsidersd: (a) asture of
+he hazard; (b) severity of the hazard. (Omly self-
contained breathiay spparstus er hose mask with
olower, shall be aed is oxygea-daficieat stmose
cheres or where the coatamimsat is, or may be,
:mmediately dangemus 1o life.); (¢} typs of contams
want; (d) comcestration of tha costamiseat; (e)
deriod peotection is required; (f) locatios of the

CONFIDENTIAL

e

contaminated srea with respect to & mource of
respirable air; (g) expected sctivity of the wearer;
(h) operating chsracteristics and limitations of the
available respirators (see Table 2).

5.2 Tabie 3 lists the hazards and the respirstocs
that are recommended to afford respiratory pro-
tection agsinst them. By reference to this table,
and bv considering the foregoing factors, the user
can determine the type of respirator that should
be used.

- e

6. PRECAUTIONS

6.1 An extensive liat of instruction in wse aand
precautions for each type of respirstor is gives is
the previously referenced ASA Z2.1. Some pre-
cautions ere given in Teble 2 under headings of
Limitations sad Remarks.

J.'I’ﬁc menufacturer’'s instructions should be
posted with the respirstory device. Where these
are oot availsbie, precautions of ASA should be
posted at the respiratory storage locatioas.

6.3 All persons who may have occasion to wae
respiratory devices, or cause them to be used,
should be properly treined in their use before cir-
cumstances require that they use them to protect
their lives and the property of ths Company. Also,
in execution of plant disaster plans, proper train-
ing in use of respiratory protective equipment will

aid in the performance of smooth and ssfe reacue
or repair operations.

- Y. CARE

7.1 General. A unuﬂi:cd maintenance, cleaning,
and storage station should be used to care for res.
picatory protective equipmeat.

7.2 Precedures Applicable 1o All Respireters

7.2.1 inspectien. All respirators shall be in-
spected at regular intervals to make sure that they
sre ready to use. [t is good practice to istegrate
the respiratory sad fireeextinguisher inspection
and maintenance program.

7.2.2 Meintensnce. When it is aecessary to
replace wor or deteriorated parts, oanly those made
specifically for the device should be used; and
the repsir work should be accomplished by traised
personnel. For most plants, it is preferable that
parts of this type be replaced as a usit or returned
to the manufacturer for repair.

7.2.3 Cleening end Disinfecting. Respirstory

protective equipment, except canisters asd carte
tidges, should be cleaned sod disinfected after

ab -
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sach oss, wnless assigned to individuais. Res-
pirstory equipment can be clesned with detergent
and jukewarm water by hand brushing or agitation
18 s washiag machisne, rinsed, and dried. The gquat-
eraary ammonium salt disiafectants® sre recom-
meaded for sterilizing respirstory devices, aince
they are not particularly irvitating to the skin if
they are mot completely rissed from the device
sfter sterilizatios.

7.2.4 Storege. All respirstory protective equipe
weat should be stored in e clean, cool, dry place,
ot of direct sunlight, under conditions of moderate
temperature (see Chemox mask ia Table 2B).

7.3 Special Precedures for Meinteining, Cleening,
Disintecting, end Steriag Respiraters

7.3.1 Selt.Canteined Bresthing Appsratus. In
jemandetype (Tshle 2B), the cylinder pressuse should
be checked pariodically and brought to-Fated pres-
sure if necesssry. Recharge after each use, fol-
owing manufacturer’s instructions. Follow manu-
lacturer's instructions—on tighiness tests for self-
contained respirstors.

7.3.2 Hese Measks. Check the blower period-
rcally for proper operation. Check hose for wear
and tear after each use and steam ciean when neces-
san. Keep hose capped when not in wse to prevent
sntrance of dust or other contaminants.

7.3.3 Airlkine Respireters. The {acepicce
should be serviced sfter each use, as for all other
respitators. The flow eoatrol valves should be
inapected sfter each use sad cleaned and repsired,
if necessary. Airline hose should be checked

CONFIDENTIAL

for wesr and tesr after each use and be steam
cleaned when necessary. See Standsrd SlH on air.
supply system.

7.3.4 Ges Mesks. The canister should be re- .
placed at least annusily whether or not it has been
used. At the time of replacement of canister, the
face-piece, hamess, hose, and hesdband should be _
examined carefully for any signe of leak or dete-
rioeation, and should be replaced if say are found.

7.3.5 SilfRescwers. Frequent inspection is~
the most important phase of the maintenance pros ~
gram with this type of equipment because the equip.
ment is seldom used but always must be ready.

7.3.6 Chemicel Certridge Respireters. Chemi- —
cal cartridges should be cbaaged when the wearer
detects the ndor or irritating effect of the contami- -
sant. In plasts with cestralized maintenasce sta-
tions, cartridgas sometimes are discarded after a
given period of use (based os group expericnce);
but, in most cases, the wesrer is responsible for
discarding ead replacing cartridges in his respirs-—
tor. Particular care should be exercised in the _
storage of chemical cartridges because they usually
deteriorate if exposed to excess moisture and to
g:n’eou air contaminaats. Cartridges should not

stored in the area where it is necessary for_
the workmes to wee chemical cartridge respirators. —

7.3.7 Mechanical PEilter Raspiraters. Mechgni- =
cal filters of the *‘throw-away’’ type should be dis-
carded when the breathing resistance becomes bother- -
sothe to the wearer. Some mechasical filter respi-
rators uss recleanabls filters, is which case the filters
are cleaned when the respirator is being serviced.

¢ Willsen Germi-Cleth; Americen Optigal Co, No. 101 and 102 Germicidal Detergent; Puimesen Semitizer,

MSA Clooner Senitiner
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TASLE 1| - APPROYED RESPIRATORY PROTECTIV;! DEVICES*

** Acme Protection Equipment Co, 1201 Kalamazoo St, South Haven, Michigon
American-LaFrence Corp, Elmira, NY
v+ American Optical Co, Southbridge, Mass.
Binks Manufacturing Co, 3114 Carrell Ave, Chicage 12, lil.
E. D. Bullard Co, 2680 Bridgeway, Sausalite, Calif
** Chicogo Eys Shield Co, 2727 West Rascoe St, Chicage 18, Il1.
H. S. Caver, Station A, South Bend, Ind
Covis Emaerjency Equipment Co, Inc, 45 Halleck St, Newark 4, NJ -
The DeVilb.ss Ca, Toledo 1, Ohio
Globe industries, inc, 125 Sunrise Place, Deyton 7, Ohio
B. F. McDoseld Co, 5721 West 96th St, Los Angeles 45, Calif
Metalliizing Enginsering Co, ine, 1101 Prospect Ave, Westbury, NY
** Mine Safety Applionces Co, 201 N Braddock Ave, Pittsburgh 8, Pa.
Mine Safety Appliances Co, Ltd, Queensiie industrial Estate, Giasgow E 3, Scorland
Pangbern Curp, Megeratown, Md
** Puimason Safety Equip Cerp, 44 Pdeific St, Brooklyn'ﬂ NY
Scott Aviatian Corp, Lancaster, NY
U. S. Divers Co, 3323 West Warner Ave, Santa Ang, Calif
W. W, Siy Munufacturing Ce, 4735 Train Ave, Cleveland 2, Ohio
Welsh Monulacturing Co, 9 Magnolia St, Providence, RI
** Willson Prod Div, Ray-O.Vac Ca, Reading, Pa. (formerly Willson Prod, inc)

:.TAILI 2 - TYPES OF RESPIRATORY PROTECTIVE EQUIPMENT
TASLE 2A - AIR-SUPPLIED SUIT

Methed of Operatien Air supply from supplied air e seli-centeined breathing
epparatus.
Use Rescue wark or repeir work where thers is expesure te

substances that are irritating or corrosive to the skin
and mucuous membranes and are also acutely texic.

Limitetiens Air must be supplied to the suit as well as 10 the mask.
The wearing of an impervious suit for eny extended peried
is extremely fatiguing and dengerous uniess it is well
ventileted. The suit must be impervious to the substance
encountered.

Remerks No generelly accepted spacifications. For additienel
information, see Fleming, A. J., D'Alonze, C. A., and
Zapp, J. A., ‘'Modern Occupetionel Maedicine,’” Chapter
7. ""Prorective Clothing fer the Chemicel industry,’’ Les
and Febiger, Philedeiphie, 1960. Ses Stonderd S1H on
air distribution system.

CONFIDENTIAL
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* Assrevels en currently eveilabie respirerery pretective devices which have seon grented by U. §. lwnv of Mines
** Apprevei given 3y U. 8. Depermment of Agriauiture for certein pesticides :
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TABLE 3 ~ SELECTION OF RESPIRATORY PROTECTIVE DEVICE

Hezerd Respiroter —

Oxygen deficisncy Self-centained breathing spparatus
Hose mask with hlewer

(iaseous contaminont

Immediately dangerous to life Selif-centeined brecthing opperatus
Hose mesk with blower
Not immediately dangereus to life Aireline respirdter—

Hese mask witheut blewer
Chemicel-cartridge respireter

“Harticulote contaminent Mechanical filter respirator
Aireline respirater
Abresive-blasting respirstor

(ambinetien geseous and particulated cantominont | Self-conteined breething apperatus

immedietely dengerous te life Hose mesk with blower
Mot immediately dangerous te life R Air-line respirater
- — ‘| Hose mesk witheut blewer

Combinetion chemicel end mechanical filter respirarors

NOTE: The seli-centeined irasthing epperetvs snd the hese mask with biowsr would give respiretery prataction
egeinst eny of the haserds listed, but these dovices are net included in the list af respireters that covld
be used in the leas hexerdous sitvetions.

‘_4.‘".
| TN
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SAFETY “
ENGINEERING STANDARD
RESPIRATORY PROTECTIVE
T EQUIPMENT SSUED JAN 1966 S2H -
AevEEs JUNE 1984 B
S AED JUNE 1984 Page 1 of 9

SURCOMMITTEE NO 40

Trus s:ancard INgludes requirements of the Ccoupanona s4-et. a1g Health Act of 1370 (OSHA) as puplished in tne Faderat Register

JSHA informaton 1S prated oy red
1. score

1.1 This standard does not apply lor expmure to arr-
hhorne radioactive contamination for which specisl con-
videration may be necessary.

1.2 Du Ponmt policy and stated public posstion un
engineering controls and respirators is that “each em-
plovee's personal work eavironment should b man.
tained at a safe exposure level through implementavoun
of cost effective engineering comtrols augmentied a-
necessary by personal protective equipment and/or
work practice controls.”

1.3 This standard provides information fur_the seiee-
tion. use, and care of re‘tpinlory protective equipment
(respirators). The term "neopirnor"fu this standard 1+
used inclusively and applies to stmosphere-supplsine
snd air-purifying devices that provide breathabir wr o
the wearer within the limits of the equipment. whatever
the source of air.

2. GENERAL

2.1 Each site should have a properly-trained 1ndivid-
ual responsible {or the respirator program.

2.2 Respirator training is available through ESD spon-
sored courses. Ref (1) through (5) outline requirements
for s proper respirstor program. The iadividual ve-
sponsible for the site program should be familisr with

Elef (1) through (6).

2.3 Engineering Standard 39H outlines requirements
for canister/cartridge use for air-purifying respirstors.
S8H for 6t testing, and S1H for air distribution.

2.4 Respirators should not be used as a substitute for
ndequate exhaust ventilation or other (easible enginecr-
ing control methods.

2.5 Respirntors shall be worn at all times where the
atmosphere may be harmaful 1o employees due to unusual
cnaditions, and whers work is pecessary in areas where
workers may be exposed above safe limits. See S2T for
itformation en exposurs limits.

2.8 Each lecation shall develop written procedures de-
scribing the selection, use, and care of respirators.

3. APPROVED RESPIRATORS

#.1 Only equipment approved by the Natioaal Iostitute
for Occupational Safety and Health/Mine Safety Health

$oruons panted in red are from GSHA regutations, Sechon 1910.134

Adminicteation (NIOSH/MSHA) shall be udwed when
asailable. -

3.1.1 Respirators purchased asfter Sept 30,
1974 shall be manufactured per quality cuntrol plan
approved under Tite 30. Code of Federal Regulations.
PPart 11. Such equipment will bear an approval label
bearing the letiers “TC™ instead of “BM.”

3.1.1.1 Exceptions. Self-contained breathing
apparatus approved by Buresu of Mines under
schedule 13 through 13 - E equipped with an audible
end-of-service life indicator and gas mashs approsed by
Bureau of Mines under Schedule 14F is approved foruse
until further notice provided they (1) were fabricated.
assembled. or built under an approval or any mod-
ification thereof issued by the U. 8. Bureau of Mines.
Department of the Interior. (2) were purchased on or
befure June 38, 1975, and (3) are maintained ia an ap- .
proved condition.

3.2 A list of the respirators and their manufacturers,
certified by NIOSH may be cbusined by requesting HEW
Publication No. 88 ~ 144 plus cumulative supplements
from:

NIOSH Testing and Certification Lrboratory
944 Chestaut Ridge Road

Morgastown, WV 26343

Division of Technical Services

NIOSH

Robert A. Taft Laboratories

4616 Columbia Parkway

Cincinaati, OH 45226

3.3 At the peresent time, there are no approval sched-
ules for air-supplied suits,

4. USES AND LIMITATIONS

4.1 Users of respirstory protective equipment shall .

have medical approval. This should be documented in
each person’s medical recoed.

4.2 The asirpurttying respiraters; lLe., canister
gas masks, chemical-eartridge respirstors, and
mechanisal-filter respirztors (Table 1C) shail not be
used for rescue wori. These respirators do not supply
oxygen and therefore do mot protect aguirst possible
oxygen deficiencies. Ancther ressca for this require-
ment is that these masks are not intended for use against
unlimited or unkmown concestrations of contaminants.

CONTIDENTIAL
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4.2.1 When the sir ia deficient in oxygen. the
symptoms range {rom incressed volume of breathing
and accelerstion of pulse rate to unconsciousness and
desth. depending upon oxygen content and the degree of
a person’s activity. Unconsciousness is Immediate
when 8 inan brasthes pure nitrogen and death may
follow in a few minutes.

4.2.2 Aan oxygen deficiency may indicate g hazard
ather than inert gas: e.g., flammability (see 4.6), skin
towcity, or absorption through the skin, particularly
hydroges cyanide. Porable oxygen and toxic-gus de-
tectors are described in S3T.

4.3 Air-purifying respirators shouid not be used in at-
mospheres immediately dangerous to life and health or
when the contaminant has poor warning properties, ex-
cept as noted in S9H.

- —

4.4 The following warning signs require immediate re-
turn to fresh air: -

a. "acomfortable heat in the inhaled air. (A prup-
erly operuling canister will become warm on exposure to
certain guses_or vapors, but a canister which becomes
extremely hot indicates that comcentrations above the
canister L mit have been encountered.)

B. /f nausea, dizziness or signs of distress
develop. © -

¢. |f the canister has & window indicator which
shows the specified color change.

d. !fany leakage is detected by smell, taste, eyes,
gose or throat irritation.

e. If high breathing resistance develops.

4.5 Users should select canisters and cartridges speci-
fically approved for the toxic gas and concentration to be
encountered. Canister masks that bear the label “All-
Service,” “All-Purpose,” or “Universal” shoaid not be
used for a specific gas or vapor if & canister is available
for that specific gas or vaper.

4.6 Many toxic gases and vapors are flammable and the
user could be exposed 10 & potential fire or explosion.
Work ia atmospheres im or near the flammable range is
prohibitec. When the potsibility of lammable stmo-
spheres edsts, a check should be ~ade with an ex-
plosimeter and permissable concemtrations confirmed
prior (o entry. Suandard F6J provides informstion and
instructions for use of partable flammable vapor and gas
detectors.

Portans prntad in red are from OSHA reguiasons, Secton 1910.1000 senes.

4.7 Respiratory protection may be required for cancer
suspect agents. Refer 10 OSHA regulatons for specific
requirements, Section 1910.1000 series, and to S2T.

4.8 An uncontaminated supply of air must be assured
when using s hose mask with biower.

§. SELECTION

8.1 In selecting a respirator, the following factors
(5.1 - $.1.8.1) and Tables I sad 2 should be considered.
Engineering Dept Report, Accession No. 15167 “Respir-
stor Selection,” will provide guidance.

a. Nature of the hazard

b. Severity of the hazard

¢. Type of contaminant

d. Conmcentration of the contaminant

¢. Period protection is required

t. Location of the contaminsted area with respect
to a source of respirable air

{8+ Expected activity of the wearer

N, Operating characteristics and limitations of the
available respirators
. Safety regulations of state or focal governments

§.1.1 Seif-eoutained bresthing spparstus rated
for at least 30-minute sarvice tirne should be used for

entry iato potentially irrespirable atmosphere.

$.1.2 Self-conwined breathing apparatus with
less tham a $6-minute air supply skall be used only for
emergency sgress and aot for rescue work or reestry.

8.1.3 Operating time for self-contained apparatus
is based upon mederate work rates. Operating time is
redaced by incressed respirstion required by heavy
exsrtion.

5.1.4 Only positive presaure self-contained
braathing spparstus, oF sombination air-ine respire-
tor and seif-contained breathing apparstus, shall be
usad in oxygen-deficient atmospheres or whers the
centaminant is, or might be, immediately dangerous
to life and hesith (Table 1A). The air in the self-
contained unit of the combination air-line respirator and
self-contained breathing spperatus shall be nsed ouly for
egress in event the hose-line supply of air is interrupted.
The volume of this exit supply may vary for differeat
applications, but shall be ample t0 allow the worker suf-
ficient air to escape from the contaminated ares. In any
case, this wupply shall aot be less than 3 minutes.
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5.1.5 Escape masks sre used unly for rut from
ot through contaminated ares. These machs arv wir sup-
plied or in certain cases a cartridge respirator mav be
uted. For detailed information on selecuon snd Lim.
itntions. consult Haskell Laboratory reparts linted ac
Ref (7). (8). and (9). These reports should e svailabir
fram the Departmental OSH Coordinators.

5.1.6 Entry Masks. Use self-contained bresthing
apparatus with at least a 30-migute air supply or 8
cumbination supplied-air respirator with self-contained
bresthing air apparatus. Unit shall be of the prewaure-
demand type. The eatry masks should be located nutaide
of the potentiaily affected area in s soncontamnsted
ar:a and properly identified and protecied.

5.1.7 Fire Fighting. Use seif-conwined hresthing
apparatus with at least 8 3-minute air supply. kaut shall
be the pressure<demand type. -

5.1.8 Schedule 13E of the U. S. Bureau of Mine.
on seif-contained breathing apparatus requires s re-
muining service-life indicator or warming for com.
pressed breathing sir (except for self-rescur). These can
and should be obuined from equipment supphier fur
apparatus not so equipped.

5.1.8.1 When the device is a combination self-
coatasined breathing apparatus and air-line respirsior
(aupplied-air respirstor), either a maaual or sutomatic
valve(s) shall be provided to change 10 the self-coswined
air supply if the air-line supply fails. and to prevent the
wesrer breathing taminsied sir from the outnide s1-
mcsphere. If a manual valve is provided, it shall be easily
op:rable and located in a position which is convenient to
the wearer. If an automatic valve is provided. s warning
also shall be provided to alert the wearer that he is
bresthing from the self<comtained air supply, (1) when
his normal air-line supply fails. or (2) when the self.
contained air supply falls below 95 perceat of its full
container pressure. A quick disconnect and check valve
shill be provided between the apparstus and the air-line
supply hose 10 permit resdy escape from the ares. and to
prevent loss of hreathing air from the device or inbaling

the surrounding atmosphere, respectively.
§. BREATHING AIR

6.1 Both purchased and manufactured bresthing air
shall mect or exceed the requirements of the speci-
fiestion for Grade D breathing air as described in
Coinpressed Gas Association Commodity Specilication
G-1.1.* See the following tabulation for Grade D

—

ln;lysis summary. and G -7.1 for details includin;'
sampling and snalvtical procedures.

Gas Breathing Alr Ansiysis

(o] 19.5 percent min to 23.5 percent
' max?
'-Co 20 ppm max
r +COg } 1.000 ppm max
! Hydrocarbons Smg/m'
. (condensed) i
, HOr . | Dew poiat less than the lowest !
' probable tempersature to be i
l l encounteredit

N2 ! Balamee b
L Odor | Free of proseusced odors T

* Sce 54T for data eu direct rending portable oxyges asaiyrers. —
*t This is necessary te prevent frecasup and stoppage of sirflew te the N
mask, For tables, refar 10 “Haadbook of Compressed Gases.™ -

8.2 A reliable supplier should be chosen. Visit his
{acilities to determine his degree of control over the
operstion. If an air compressor is used. it should be
nonfubricated. If a lubricated compressor is used, it

must have a carbon monoxide or high-temperature {or -

Loth) alarm. Annual contacts should be made to assure
equipment and procedures have not changed.

8.3 Preferably, certified breathing air should be pur-
chased from a relisble supplier. If s choice has to be
made between certified air from a questionable supplier
and uncertified air from a reliable supply, the latter
would be the r rmended choi

8.4 Determine if the air is provided by corapression or
reconstitution (mixing sitroges and oxygen) and analyze
as follows:

Anaiysis -

Method of

Preperatien Recommend
Comprescion - supphi Claeck 10 peroent of cylinders
does sat fill cylinders from each let for ppm CO
with any geses other than and oder.
. .
Compression = supplier Anaiyse all cylinders for
flis cylinders with pereast O1. Check 10 percest
gases ether than air of cylinders from each lot for

ppm CO and edor.

Recoastitutios Amalyse all cylinders for per-

ont O3. Check 16 parcest of
cylinders frem each lot for
ppm CO and odor.

$.8 la addition, a complete analysis should be coo-
ducted periodically to assure compliance with tabulation’

¢ Aadable from Compe g Gas nc, 1236 JeN, Dawvs My

Pom.ong printed » red are irom OSHA reguiations, Secton 1910.134
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6.6 Pure uxygen shall not be used in open circuit, self.
s ot d, stmosphere-supplying respirators. ot in air-iine

Ingw  respnrsturs.

€7 A clueed circuit {rebresthing) sysem recirculates
rithaied nir makes up oxygen and removes undesirable
geers st as carbon dioxide. Pure oxygen must be wsed
=11 thesr netems. Systems spproved by the National In-
sirure 1er Ovcupstional Safety and Health (NIOSH)
whe b unlize o high-pressure cylinder for oxygen may be
we et 1jtakd circuit oxygen genersting.type equipment
shis. e b used. -

7. PRECAUTIONS

71 An enterwive lit of instructions in we and
pre~ autinw fur esch type of respirator is given in ANSI
/881 Sume precautions sre given in Table 1 under

heedings "uf Lumitations snd Remarkas. e

7.2 The menufacturer's instructions or pre€iutions of
the AN~| nandard should be posted with the respiratory
drvire

7.3 Al persons who may have occasion to use
respiratory devices, or causs them 10 be used, shail
be prope-ly trained in their use. Also, in execution of
plant cisanter plans, proper training in use of respirstory
protecusve. equipment will aid in the performance of
smooth and safe rescue or repair operations.

7.3.1 Treining in the wse and fit teming of
respiraton is an cmential part of a respiratory protection
program :nd 1s specified in OSHA regulations. Training
shail be completed prior to fit testing. See S8H for fir-
tesung protocols. Additional references are listed in
secuon 9.

7.3.2 A dight negative premure occurs inside the
facepiece of face-fitling air-purifying respirators (Table
1C1. Care ‘must be taken to obtain an affective seal be.
tween the facepiece and face to prevent inward conm-
taminant leakage. Also, demand-type sir-aupplied
respirstors and demand-type self-contained reepirators
operate under negative pressure when the wearer inhales.
Since some inward leakage of contaminsnt may be
possibie. these types provids less protection. When pur-
chasing new air-eupplied, seif-contained or combination
type. presaure demand should be specified.

7.4 A presure-demand type ssif-contained respirstor or
sir-supplied combinstion (self-contsined) should be wsed
in stmospheres containing contsminants which cannot be
detected e smell, irvitation, or taste, or where special
precautiors must be taken to prevemt the wearer from
mhaling any trace of contsminant. In this type equipment,

Portions printac 1a red ste from OSHA reguiations. Section 1910.134.

s small positive pressure is maimained imside the
facepiece at all times, such that if & leak should develop.
there would be no leskage of contaminant into the
facepiece. (See alao section 5 of S9H.)

7.5 A proper sesl cannot be satebilshed !f the tempie
bars of syegiasses extend through the sesling edge of
tull-face masks.

7.6 Contsct lenses shall not be worn with full-face
masks. See S4H. N

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

7.7.1 Fullfsce masks have been developed with
systems for mounting corrective lenses inside the
facepiece. Contact the manufacturers foc asmsistance.

7.8 {Problems in the we of self-<contained breathing ap-
paratus (SCBA) at low temperamres include failure of
exhalstion valves due to frosen exhaled moinure and
failure of the regulator or low air pressure alarm. These
problems can be minimised by:

8. Using only air with low moisture content
b. Installing & nosecup in the mask
¢. Thoroughly drying masks aftar cleaning

d. Kesping SCBAs in s warm location between
uses (if peactical)

. Visuslly checking presmuze gages for low air
supply

t. Following mamufscturer’s instructions for wse in
subfreezing environmemts

Antifog compounds can be wed 0 coat the inside and
outside of the facepiece to prevent is fogging, down w
about 32°F (0°C). Below 0°F (-18°C), however, antifog
compounds will not preveat severe fogging. Amifog
compounds bresk down and require reapplication
periodically.

7.9 A half-mask facepiece should not imerfere with the
wearer's use of spectacles or goggies. Proper selection of
equipment normally will eliminate any problem of proper
fit when wing s combination of half-mask facepiece and

e CGMPIDENTIAL
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7.10 Persons required to wear respiratore mua be snd hydrostatic (esung “of compmned-nr c)hnam
clean shaven in the area of the respirator seal. except Asegre that regulator and low-pressare alarme are
as noted in Safety and Fire Protection Guidelines, functioning.

Sectiun 9.13.

7.*; 1 Conventional respirators do not constitute an ah-
solgte barrier to transmission of speech. The respirator

wistion valve usually providesa satisfactory pathway
fug'i’fwoch transmission over short distances in rels.
uvely quiet areas. Speech transmission devices are
a AS shle. (Caution: check for acceptability of eleetrical
clajsificition for use in hazardous aress, and NIOSH
-ppﬁ‘nd whea mounted on mplntot)

7. 1"2 Huses for air supply should be selected to resist
chemicals to which they may be exposed. Also. only hose
approved for that respirator may be used.

8. CARE

!.1 General. A centnhud maintenance, ciumu. and
stoage sation should be used to care-for respiratory
pratectve equipment. ’

8.2 Procedurs Applicable to All Respirators

.8.2.1 Inspection. All respirstors shail be in-
«pipted routinely before and after each use., Theee held
ready for emergency use shall be inspected at leaat
monthly and after each use.

8.2.1.1 Self-contained breathing
<hsll b inspected monthly.

spparatus

- 8.2.2 Mseintenance. When it is necessary 10 re.
place worn or deteriorated parts. only those made specif-
ically for the device shall be used; and the repair work
«hell be accomplished by trained personnel. For air.
supplied units at most plaats, it is preferable that parts
of subassemblies be nepheed asa unit or returned to the
manulscturer or fi 4 per 1 for repair.

8$.2.3 Cleaning snd Disinfecting. Respiratory
prolectite equipmest, exeept canisters and cartridges.
should be cleaned and disinfected daily.

8.2.4 Storage. All respiratory protective equip-
ment shail be stored in a cleam, cool, dry pl e, out of
direct suniight. under comditions of moderate tem-
perature. They should be located for easy accessability
and the locatien adequately labeled if necestary. Respi-
rators should sot be stored in such places as lockers or

tool boxes uniess they are in carrying cases or boxes.

8.3 Special Procadures for Maintaining, Claaning,
Disinfecting, and Storing Respirstors

8.3.1 Seif-Contained Sreathing Apparatus.
The cylinder pressure shall be checked monthly aad
recharged if below rated pressure [corrected to 70°F
(21°C)]. Recharge after each use, foliowing manu-
facturer’s instructions. Follow manufacturer’s instruce
tiuns on functional tests for self-contained respirators

Poruins pnnted M red are from OSHA reguishons. Secton 1910.134

IR

8.3.2 Chlinders shall be tosted angd mantained as
prescribed in the Shipping Container Specificstion Reg.
ulations of the Department of Transportation (49 CFR. 7
Par 173).

8.3.3 Hose Masks. Check the blower period-
ically for proper operation. Check hose for wear and tear
afier each use and clean when necessary. Air-line hose
capped when not in use 10 prevent entrauce of dust or
other contaminants.

'-8.3.4 Air-Line Respirators. The facepiece should
be serviced after esch use. or at the end of the shift, as for
all other respirators. The flow control vaives should be
inspected after each use and cieaned and repaired. if
necessary. Air-line hase should be checked for wear and
tear after each use and be cleaned when necessary. See
S1H on air-supply system.

" 8.3.5 Seit-Rescuers. Monthly inspection is the
most important phase of the maintenance program with
this type of equipment because the equipment is .eldom
used but must aiways be ready. ~

8.3.8 Chemical-Cartridge Respirators

8.3.8.1 Cartridges should be discarded after a
predetermined period of use. See S9H.

8.3.7 Mechanical Fliter Respirators. Mechani-
cal Glters of the “throw-away'* type should be discarded
whesn the breathing resistamce becomes bothersome to
the wearer at the end of the work shift. Some mechanical
filter respirators use recleansble filters. in which case
the filters are cleaned when the respirator is being
serviced.

1. Safety and Fire Protection Guidelines, Section 9. 13
Respiratory Protection.

2. OSHA Respiratory Protection Standard CFR 29
1910.134.

3. NIOSH Publication 76 - 189, “A Guide to Industrial
Respiratory Protectioa.™

4. ANSI Standard 788.2 - 1990, ‘Practices for Respirs-
tory Proteetion.”

S. Haskell Lab Mooograph. "R-pmlor Catridge -
c + 313 M b o 1 a2

8. Engineering Standards S1H. S8H. S9H. aad S2T. _

7. Percival, L. F., “Escape Respirstors.” Haskell Lab
Report 327 - 82; MR = 5468 - 001 (Juae 1982). _

8. Percival. L. F., “Escape Respirators.” Part 1. Has-
kell Lab Report 665 -8L;: MR - 5391 - 001 (October
1982). -

9. kasyser, J. M. and Fisher, F.M., “Escape Respirator
Study,” Haskell Lab Report 573-83; MR -5526
(January 1984).
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TABLE 1 ~ TYPES OF RESPIRATORY PROTECTIVE EQUIPMENT (CONTD ON PAGE 7)

Table 1A = Alr-Suppied Sult

Method of Operation

Air supply from supplied-aw oreathing apparatus. See StH on air-gistribution system.

Uss

Operaung of repair work whers there 18 SX00SUre (10 SUDSIENCEs that are imitaling or COMMoaive
10 the skin and MuCous mempranes. DUt where the Stmospners is not immediately dangerous 1o
lite. If immediately dangerous 10 life. the respiratory equioment should be provided as in 5.1.4
and the air-eupplied suit should be kept with ¢ slight positive pressure. in any case the air
suppty shouid Not De iess then 18 minutes (0 aliow the worker sutficient air to escape from the
contaminated ares. A body hamass 18 required {0 handle the hoes line and the life line, which
always should be wom &s & rescue device. Heiper (wearing similar air-supciied suit, body har-
ness, and life line) shou.J bu assigned with no other Juties than to cbserve the man in the
hazardous area, attend the life line and in emergency, ask for help and be ready to rescue
the worker. (See S18G).

Limitst one

The weanng Of an !mpervious suit for any extanded period is extremely faliguing and
dangerous uniess it i3 well ventilated. The suit must Be !mpervious 10 the substance en-
countered. With the longest hose length for which use is (ntended assemblied o the respirator,
and tha lowest iniet pressure intended for operation introduced to the air-gupply hose, constant
fiow unite must celiver at least 4 ctm measures &t the facspisce. The exhaiation resistance &t
85 liters per minute SNall not excesd ! inch of water. YWhen heimats or NOods are used, the
adime requirsments Mmut be Met except that the fNow rate Must be &t lsest & cfm. For both types
of assemblies with the Mighest inlet pressure and shonest hose length, the maximum flow shali
not exceed 15 ctm.

Aemaris

No NiOSH® approval. For additionsl information, see Fieming, A. J., D'Alenzo. C. A., and Zapp,
J. A, “Modern Qccupationsl Medicine,” Chapter 7, “‘Protective Clothing for the Chemical
industry,” Les &nd Febiger. Philsagiphia (1980).

.t

A Rangue-Hilech vortex tube™ wom s & DOrabie refrigerator can satistactorly cool come-
pressed air far personnel wearing incystrial protective clothing. The vortex tube is light and
small, and can be %rapped 16 the beit whare it doss not inerfere with physical movement. The
tube cpersates on 20 to 25 cim of compressed air at 80 to 100 pei and delivers 15 to 18 ctm of eir
cooled 50 to 80°F beiow the iniel mr temperature. The tube can be reversed and used as @
heater. -

L] tor O

% Avelable from
Encon Mmutacturing Company
P O. Box S228-TR
Houston. TX 7700t

Safety ane Hesih, U. 8 Dept of Meann. Edusation and Weltwrs
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* s s:a00ard Incluces requirements of the Occupationa! Satety anc Health Act of 1970 (OSHA) as puomnoo in the Fecaral
fpo2e3 sier. OSHA informaion is printed in red

3 e

= - . T scoP® T Co 3. APPROVED RES Annoas

‘.'_'- - . S e e - :

PALY TThie nnmlurd dur- nat lpply fur rxpmurr to see 38 Only eqmpmem spproved by the hnloml lmmule
- Terr i redivactive rmmlmnuunn for which apecisl con. for Occupational Safety and Health/Mine Slfrt) Health

; Lo ln.“..,, nay 1.. necosaary. B Administeation - (VlObli/\lSllA) shall be wed when
. - -~ - ; available. _ -

1 1) } .
i 2 v Poot ’mhey and nlulml p"m" p'""'"" on 3.1.1 Respiraturs purchlud lhor September 3,

""C""' ring rTntrols and rﬂgurnmrn 1r that “each em.

¥ e’y peesonal work snvironment should be marntained praved undee Title 30, Cade of Federal Regulations,
Cieas & sale rapuare level thraugh unplrmmmmn of coat

Part 11. Such equipment will bear an approval label
Peflecine enginerring controls sugnented s necreaary by bearing the letters “TC™ instead of “BM.”
Ly r--ml prmnme cquipment and/or work pracuce
toneois) P T 3.1.4.1 Exceptions. Self<ontaincd hrrnhmg op.
S _paratus npprtwcd by Burceu of Mines under Srhedule 13
137 e -mminnl_pﬂwnh'- mfurnmlum for the selection,  through 13-E equipped with an sudible énd-of-srrvice
Sune . amd caer of ruplnmry prulrcnvr rquipment life indicstor and gas maske approved by Bureau of Mines
p(rvl,m’lluﬂ) The term “respirator” in this stendard i under Schedule 14F is approved for use ujmil fuﬂher——
Jaf it L TS luqvﬂy and npphp. m ."“"-ph‘-re .upplv"‘g and notice P?OVi*d !hf_v (1} were fabricated, sssembled. or
witt »nﬂf\mg tdeviees that provide breathable sir to the built under an appraval ar any medificstion thereaf ised

mm‘ll‘nn the hmlﬁ of the equipment. whatever the By the U.S. Burcau of Mines, Department of the Interior.
Y amires of air, (2) were purchased on or before june 30. 1975, and

1974 shall be manufartured per quality control plan ap-

.

P, - o= e . . '(3) are mnmumed in an lppmved condition. -
phx o7 : ’-T N‘R“ e 32 A hu; of the respirstors aml their manufacturers,
| “b‘i F.ach site -huuld heve s properly- lnnml wndividual Feertified by Ntost may be oltgined hy requestine HEW
!'r aponsible fue the nqunuw program. :_::'l;imlmn No. 80-144 plus “"“"l."” suppicments
b ' s —
2 2 Regurator training i available lhr-mgh FESD spon- ; VIOS“ 'lnmg and Cerntilicstion Laburatory
werd vourses, References (1) theough  (5)  outline 944 Chestnut Ridge Rosd
ceequirements for u peuper respiestor program. The in. Morgantown, WV 26508

Tdwodual resporsible for the site program  should be

. ["""h“ with Kef (1) thugh (©). Division of Technical Services

o2 NI1OSH or
- Robert A. Taft Laboratorics
4616 Columbia Parkway
Cincimni. Oll 45226

- "33 Atthe prwm time, there are no .ppmv-l whedulu
S 24 'YG-Tmrnun aTuuM not_be. uned as o rubstitute for _ fur airopplied suits,

nilecqunte exhauat ventilation or ‘wther engincering control

methods, 4. USES AND LIMITATIONS

4.1 Users of respirstory prtertive equipment shall have
medical appruval. This should be documented in cach per.
win's mnedical record.

: 2 3 Fawnwering Namhnl S9H uullmﬂ requirements for
s Boster/enrtridge use for airqpurifying respirators, S811
ifor fit tedting, and SUL for sir distribution.

2.5 ileepirators shall e worn at all times where the ate
inspheee may be harmful to employees due to unueual
conditiots, aml where work is imvecmary in srcas where
workers may be exposed ainwve safe limit, See S2T furin. 4.2 The sit-puritying respirators; 1.8., canister gas
formation on eapowre limita. masks, chemical-cartridge respirators, and

mechanical-filter respirators (Table 1C) shali no’ %o
2.6 Fach location shall develop written procedures  used for rescus work. Thie is hrcause thear respirstors
deseribing the  aclection, wee, and nsintenance of do et supply oxygen amd theefore o not protect againet
respiratons, pomsible oxygen deficiencics, Apother rrason for this

- 3

Poctions printed in ted are irom OSHA reguiations. Secuon ma.m.
— Vendois end merchendise dasignetiens ere given te ‘describe mererisls gnd mey
net include ail ncceprable products. Substitutiens by suppliers ere te be made
only an eppravel of the iecal eutherity initiating the use of this lundovi

rmsurtio & N o e DUP 0960568
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requarenent v tiat thres maske are not inteded for
use  ngmnad unhunied ne unkoown concemtrations of

contaniingnta

4.2.1 Vhenthe sie s deficient in bxygen, the symp.
tams range {rum ueresesd volume of breathing and
accetrration of pulee rate to unconscivusness and death,
depoiehog o oxygen content gl the degree of & per.
Unconsciousness Is immediste when 8
man breathes pure nitrogen and desth may follow in 8
tow minuies.

' wet gy,

4.2.2 An oxygen deficiency may indicate o hazard
othee o sifet gaef %R, (ammability (see 4.6}, skin
tatimity . or abearpuon through the skin, particularly
hydrugen evanide, Portable oxygen and toxic-gas detees
tare are e e 1 837

4.3 Arpursfyigg respirators shoulil not be un-d i
stmosphieres ammedistely dangerous to life and health or
when the contaminant has poor warning pruperties,
except ss nuted in S9H.

44 Thr [ollowing warning sigm requm: immediate
return to frech aie: =

2. U~ wnfortable heat in the inhaled air. (A
propeeis opersting canister will become warn on exe
posurs 1o cectam gases or vapors. but s canister which
becomes exwemely hot indicates that concentratioms
alis e the canister limit have been encountered.)

b. If nuuses, ihzzinens or signs of distress develop.

¢. 1if the canmer has 3 window indicator which
shnwa the specifind color chunge,

d. If n leakage is detected by smell, taste, eyes,
nose e theont irentation, — -

&, If Jugh breathing renistance develops.

4.5 L ser should sefect canisters amd eartridges apecie
fieaily spproied for the toxie gas anid concentration to be
Conister nissha that bear twe label “All
“AdPurpoae” ae “Usnivemal® shauld not be
used for n epecifie gan of vapur if & canister ia lvuloble for
that speesfic ‘Eus or vapor, - -

Py outterad,

Semvaer”

4.8 Alany tnxic gases and vapars are flammable and the
user ennld be cxposed to 8 potential fire or explosion.
Rork 1n atmaspheres in or near the flammahle range is
prohibited. 'Then the pomibility of flanmable at.
maspharere r3iete, 5 cheek ahould be made with an ex.
plositneter amii pernisahle coneentrstions confirmed
prior to enim, Standard F6J providea information and in.
sirienene far use’ of portabie flammable vapor and gas
thetectors

Poruons oratec. ™nrec oo from OSHA reguiations, Section 1910.1000 senes.

4.7 Resuratory protection may in required for caneer
anpeet spentn. Refer 1o OSITA pegulstions for specific
requirementsd, Section 19101000 aeries, and o 82T,

4.8 An uncontaminated supply of sir must be essured
when wsing 8 hose mask with blower.

§. SELECTION

5.1 In selecting & respirator, the following factors (5.1 -
5.18.1) «nd Tables 1 and _2 should be considered.
Engineering Dept Report, Acceminn No. 15167 “Hesmr.
ator Sciection,” will provide guidance.

8. Nature of the hazard

b. Severity of the hasard

c. Type of contaminant

d. Concentration of the contaminant
®. Period protection is required

f.  Loecstion of the contaminated sres with respect
o a source of respirable air

8. Expécled activity of the wearer

h. Opersting characteristics and limitations of the
avisilsble respirstors

I, Safety regulations of state or local governments

5.1.1 Self-contained breathing spparatus rated for

at Jeast 30-minute service time should be used for entry
inte potentislly irrespirable atmosphsare.

5.1.2 Self-contsined breathing apparatus with lems
than & 30-minute sir supply shall be used only for
emergency egress and not for rescue work or reentry.

5.1.3 Operating time for self<contsined apparatus ia
based upon moderste work rates. Operating lime is
reduzed by incressed respiration required by heavy
exertion.

5.1.4 Only positive pressure sellcontained
breathing apperatus, or combination air-iine
respirator and sslf-contained bresthing spparatus,
sheit be used In oxygen-deficient atmospherss or
where the contaminant is, or might be, Immediately
dangerous to iite and heatth {Tebls 1A). The air in the
sclf-contained unit of the combinativn airsline respirator
and scif-contained breathing apparatun shall be uscd only
for egress in cvent the hose-line supply of air in in-
terrupted. The voiume of this exit supply may vary fur dif-
ferent applications, but “shell be ample to sllow the
warker suflicient air to escape from the contaminated
srea. In sny case, this aupply shall not be less than
3 minutes.

CONFIDENTIAL our oseoses
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!

5.1.5 Facape maska are used anly while the wearer

Iraves a comaminated area. Far excape or emnergepey purs

poses frnm unkiown concentrations of extreinely hazar.

doue atmosphieres, & pressure demand  selfecontsined

beeathuy  apparatue o combination~ pressure.demand

s vuppliedkair respiratar with pressuresdemand  oelf-
“contamed breathing spparatus shall be used.

5.4.8 Entry Masks. Use selfccantained bersthing

- apparatus with at leant & 30-minute air supply or @ com.

binativn  suppliedeair Tespirator with self-contsined

breatlung air apparatiie. Unit shall be of the pressure

temuined type. The entry maska should be located autsice

ol the potentially sffeeted arra in 8 noncontaminated ares
nml properly adentified snd protected.

5.1.7 Fire Fighting. Use sclfceontained bresthing
apparatus with at least 8 30.minute sir supply. Unit shall
he the pressuresdemand type.

5.1.8 Schedule 13E of the U5, Hureau of Mines

con wifweantained breathing apparstue requires o ee.
mainifg swrvics-life indiestor or warning for compreseed
breathing air (rxeept for self-rescue). These can and
Crhould be obtained fromn equipment supplices for ap-
paralin not s equipped.

. 5.48.1 When the deviee is 8 Tomlinstion elfe
contnined bresthing appsratue and airdine respirstor
; suppliedeair respirator), eithee a manual ar sutometie
- ¢Rlve(s) shall be provided to change to the aelf<contained
air supply if the airdine aupply fails, and 10 prevent the
wearre bresthing contaminated aie from the outside
cutmasphere, I w manual valve is provided, it shall be
rasily aperable and located in 8 pemition which s cun.

S2H
Page 3
Gas Bresthing Alr Ansiysls
Uy 19.5 percent min ta 238 percent
mext
€O 20 ppm max
COy 14000 ppm max -
- Hydroesrinins S mg/m?
{enndenard)
1,0tt Idew point lem then the lowem
probabie teinpersture (0 be
encnunteredtt
Ny - Balarre o
Oduse Free of pronaunced odore o

T Nee S8T (ne deis on dhreet resing pairtalie asygen anelyeers

11 This 10 necemary (e peevent freerean ann stupgmge of air ow 1o the
mask, Fue tabies sefer th “HlarsHuak of Compreseri) (basee ™ =

8.2 A reliable supplier should be clumen, Viait” his

. facilities 0 determine his degree of control over the
operstion. If an air compresor 1 used, it shouid be
nanlubricsted. If & lubricsted rompressor is gsnd, it must
have a carbon monaxide or high«demperature {or both)
alarm. Annual contaetn should be made 10 saaure equip.
ment and procedures have not changed.

.83 Drefersbly, certified hresthing sir should be pur.
chased from s relishle smupplier. If 8 choice has (o be made
briween certifird air from s questionable supplier and
uneertified air from a reliable supply. the latter would be
the recommended chuice.

8.4 Determnine if the air is provided by ceompression or
reconatitution (mixing nitrogen snd oxygen) and anslyze
as follows: - .. —

Methad of Anatysis

i contatiied nie supply falls below 95 pereent of ha full con.

ventent te the wenrer, I an automatic valve ia provided, a
warning sl shall be pravided to aleet the weseer that he
1 beeathing from the selfceantained air supply, (1) when
his normal airsdine supply faila, or (2) when tie slfe

Luner pressuee, A quick dinconnect and check valve shall
be pravided between the apparstus snd the sirdine supply
huse 1o permat ready eacape from the arca. and ta prevent
loas of brrathing sir from the device or inhaling the
surrounding stmemphere, respectively.

$. BREATHING AIR

6.1 Both purchesed and manulactured breathing air
shall meet or exceed the requirements of tive specification
for Grade D bresthing ait aa described in Compremed Gas
Amociation Commodity Specificstion G-1.1.° See tabie
below for Grade 1) anslynia summary, and G-1.1 for
details including sampling sl snalyticsl procedures.

* Avaapie from G d Gas A
' Poruons printed in red we from OSHA reguiations. Section 1910 134

CONF!DEN_T;AL |

- QA

Preparation
Compremsion = supplies
chen runt Gill cylindem
with any gesrs other
than air
Cormperminn = applier
filla eylindrra with
geses other than aie

Heconmitution

inc. 1238 Jaflerson Devis Highway. Aringlon, VA 22202

Recommend
Cheek 10 pereem of
rylinders from eoch kn

for ppm CO and odor,

Anslyse sll evlinder
for pereemt )y, Cherk
10 perremt of cylinders
from esch ka fur ppen
CU ami ndor. -
Anslysr all cvlinderm
for pereent (5. Cheek
10 percent of cylinders
from esch lm for ppm
CO and odur. -

6.5 In sddition. & enmplete snalysis should be con.
ducted periodicsily to aseure compliance with table in 6.1.

pup 0960570
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6.7 A clused circuit (rebresthing) system recirculstes
exhaled air. makes up oxygen and removes undesirable
gases such we carbon dioxide. Pure oxygen must be used
with thew ssterns_Systems approved by the Nationsl In.
nituts for Occupstional Safety snd Health (NIOSH)
which utilize o high-pressure cylinder for oxygen may be
used. Closed curcuil oxygen generating-type equipment
shall not be used

7. PRECAUTIONS

7.1 An extersive list of instructions in use snd
precauuons for rach type of respirator is given in ANSI
288.2. Some precautions are given in Table 1 under
hesdings of Limiwutions and Remarks.

-
-

7.2 The manufscturer's instructions or precautiors of
the ANS! standard should be posted with the respiratory
device.

T.3 Ali persors who may have ovcasion to use
respirstory devices, or cause them 10 be used, shall
be property trained in their Uss. Also, in execution of
plant disaster pluns, proper trsining in use of respirstory
urotective equipment will sid in the ‘performance of
anooth snd ufc rescue of repair opefstions.

7.3.4 Tunmg in the use and fit testing of
respirators is an'esscntisl part of a respirstory protacuon
program and is upecified in OSHA regulations. Training
thall be completed prior to fit testing. See S8H for fit-
tesng promcoln Additions! references are listed in
scction 9. N

7.3.2 A ilight negative pressure occurs inside the
facepiece of face-fitling sir.purifying respirators (Table
1C). Care must be taken W obtain an effective seal be.
tween the facepiece and face to prevent inward con.
taminant leakage. Also, demand-type air-supplied
respirators and demand-type seif-contsined respirstors
operate under negstive pressure when the wearer inhalas.
Since some inwerd leskage of comaminam may be
possible, theae tipes provide less protection. When pur.
chasing new air-supplicd. self-comtained or combination
type. pressure demand should be specified.

7.4 A presure-3einand type selfccuntained respirstor or
sir-aupplicd combinatioa (sif-contained) should be wed
1n stmospheres contsining contaminents which cannot be
detected Iy ame'l, irvitation, or taste, or where special
oreceutions muxl Ixe tehen to prevent the wesrer frum
nhaling any trac « of contaminunt, In this type equipment,
Portioaes priateg n 'ld-.'l trom OSMA reguistions Section 19101

."

7

_recent ANSI 287.1, “Safety Code for Eye Protection.™

"f""""
faceper e wt el taes, such thit of 2 Jeuk shoulil de velop,
there

would bwe no deskege of contenunent e the

feceprens . (et ghmr settion § of $911.)

7.5 A proper sesi cannot be sstablished if the temple
bars of syegiasses exiend through the sesling edge of
tuli-face masks.

7.8 Contact lenses shail not b worn with fuli-face

masks See S4H.

7.7 All eyepieces in full-face rnulu spproved by the
Bureau of Mines will pass the bal} drop test. but some
plastic eyepieces may not psss the needle drop test {S4H).
Current schedules of the Bureau of Mines. however,
require that eyepieces shall meet the perinent require.
ments for impact and penctration specified in the mont

7.7.1 Full-face masks have been developed with
systems maounting corrective lerses imside the
facepiece. Conuct the manufscturers for amisance.

for

7.8 Problems in the use of self-<contained bresthing ap-
parstus (SCBA) st low temperstures include fuilure of
exhalation valves due to frozen exhsled moinure and
failure of the regulator or low sir pressure alarm. These
probiems can be minimized by:

8. Using only sir with low moisture content

b. Inswalling & nosecup in the mask

€. Thoroughly drying masks after cleaning

d. Keeping SCBAs in s warm location between
wes (if practical)

8. Visually checking premure gages for low air
rupply

{. Following menufacturer’s instructions for use in
subfreezing environments

Antifog compounds can be used to coat the inside and
outside of the facepiece to prevent its fogging. down to
sbout 32°F (0°C). Beluw 0°F (-18°C), however, antifog
compounds will not prevent severe fogging. Antifog
compuunds bresk down sad require respplicstion

periodically.

7.8 A half-mask {acepiece shauld not interfere with the
wearer's uee of spectacles or goggles. Proper selection of
equipment normally will eliminate any probiem of proper
fit when using s combination of half-mask facepiece and
wpretscies or goggles.

" [N
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7.12

S$IH

- Ptgo H

“910 Presone ﬂ‘qmrnl 1o wear rnpxnmn must be ciran
’
Junen an the srea af the TEARRRIOr Seal, Frecpt ge noted
m Sufery smd Fire Protection guideline 9.13

. L ’.. *
7.11  Conventional respiestors do not conelituts an ab.

solute harrier o transmission of sperch. The rrapiratar

rxhalation salve ueually provides a eatiefactorn pathwas

fir sprech transmiasion over short ﬂlﬂlﬂ;é.l i relstively
_Quist areas. Specchs transmission deviees st svmisbie

(Cautlen: rheck for aceeptability of eleetries] cleamfi.

vation for uee in hazardous arcas, and NIOH approval
“whrn mounted an respirator).

Howe (o air supply should be selrcied 10 rena
chenscate to which they may be exposed. Al anis hoae

approved for that reepirator may be used

8. CARE

8.1 General. A centralized maintenance: Elraming.
stursge atstion l!muld—bc used to-care fur respicston
prolecuve equipment.
¢l
3.3 Procedurs Applicable to All Raspirators

’.

3.2.1 inspection. All respirators shall lw 1apecied
routinely before and after each uac. Thoee held rrady for
emergenty use shall be inspected at least monthly and

wnfnr cach usc. -

. 8.2.1.1 Self<containcd breathing spparatus shall
e tm}rr\rd monthly. -

8.2.2 Maintenance. When it is nccemary to replace
whrn or deteriorsted parts, only thosc made specifically
for the devier shall be used: and the repsir work shail be
arramplished by trdined personnel. Fur air-asupplied ynita
at it plants, it e preferable thut nerte uf -uhnnem_hlu--

Tue replueed ne o unit or retuened to the munufscturer or

{ Giwes truined p-rnmm'l for repair. -

7 8.2.3 Clesning and Disintecting.

tiroles Live

Reaperutary
ecruipment, exeept canistees and  eneteidges,

stwended La elewned and disinfeeied daily,

8.2.4 Storage. All respiratory protecuve equip-
mc-m shall be stored in“s clean, cool, dry place, out of
dirret sunlights umder conditions of moderate tem.

" perature. They should be located for casy sccesability
the  locstion adeguately laheled if necessary.
Resperstors shauld not be stored in such places ss lockers
o teal huses uniese they sre in carrying cusca ur boxes.

and

8.3 Specisl Procedures for Maintaining, Cleaning,
Disintecting, and Storing Respirators

) 8.3.1 Self-Contained Breathing Apparstus. The
.cvlinder presure shail be cheched monthly end recharged

Pomon: printod in rod e from OSHA reguistions, Sectron 1910.134

— -

-- and low-pressure slarms are functioning.

i helow nlnl prﬂwn [cnrrecl!d o T0°F (Zl'C)]
) Hcehlrgr sfter esch ume, fﬂllowlng menufscturer’s 1n.
sructions. Follow, manufsciurer's _imtructions on_func-
: tional testa for seif-comained respirators and ‘hydrostatic
testing of compremed-gir cylinders. Assure thet regulator

832 Cylinders shall be tested and maintained as
.preseribed in the Shipping Container Specification
. Regulations of the Deparument of Transporistion
(49 CFR, Part173).

8.3.3 Hose Masks. Check the binwer periodically
for proper operation. Check hose fur wear and tear after
each usc and clean when necesaary. Air-line hose capped
when not in use to prevent entrance of dust or other
contaminants. o

8.34 Air-Line Respirstors. The facepiece should

be serviced sfter each use, as for all other respirstors: The

- flow conlml chVes should be inapected sfter each use and

-‘—clelned and fepnred il necessary, Air.line hose should be

checked for wear and tear sfter esch use and be cleaned
“when neeelury See S1H on nr-mppky wstem.  _

138 Sail-Rescuers. Monthly imspection is the
most important phase of the maintenance program with
Tthis type of equipment because the equipment is seidom
‘med but must siways be ready.

3.3.8 cmaeol-émmu Respirators

8.3.8.1 Cartridges should be discarded after a
predetermined period of use. See S9H.

8.3.7 Mechanical Filter Respirators. Mechanical
filters of the “throw-sway” type should be discarded when
“the hreathing resisance hecames botheesoine to _the

<wearer at the end of the work shift. Some mechanical
filter respirators use recieanable filters, in which eane the
filters are clesned when the respirator is being serviced.

v

i ‘ 3 HEF!RENOE‘S

1. Safety and Fire Protection Guidelines. Section 9.13
Respiratory Proteciion.

2. OSHA Resirstory Protection Standard CFR 29
1910.13¢.

3. NIOSH Publication 76-189, “A Guide 10 Industrial
Respirstory Protection,”

&, ANS! Sundard  2882-1980. “Practices ~for
Respiratory Protection.”

S. Haskell Lab Monograph, “Respirator Catridge -

Guidelincs and Evaluation.”
Enginecring Standerds S1H. S8H, S9H. and S"T
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TABLE Y -~ TYPES OF R!)P-ATORY PROTECTIVE souw_ﬁ:ﬁ? {CONT'D ON PAGE 7)

Table 1A -~ Air-Supoies Sutt

Metroo of (lpmrstion

Air SUDDly from supphied-air Drestning acparsius Se¢ S1H on gu-aistribution system.

Use

i

Opersting or repeir wors where there s expCsuUre 10 substances thet are 1rrILBLNG Of COITOSIVE
10 the skin and mucous membranes. but where Ihe 8IMOsDNere 18 NOt Immediately dangerous to
iils it immediately dengerous (o lite. the raspiretory squipment snauld be provided es n 5.1.4
ong the sir-supplied susl shouid be xent with 8 slight positive pressure in sry cass the air
supply should not De 'ess than 18 minutes 10 atiow the worker suthcient sir 10 escape from the
contemingied ares A Dody harmess 1s required 10 handie the Nose ling and the life hne. which
slways shouid D worn as @ resCue Jevice HeiDer (weering simiiar eir-supplied sult. body har.
ness. and life ine) sNould D 833:gned with NO other dulies than M adeerve the man in the
hazerdous ares, attend the iife ine . 1d :n emergency, ask for help and de resdy 10 rescue
the worker (Ses $16G)

LimRtatons

The weering of an impervious suit 1or any exiended Derod Is exiremely fstiguing ang
dangerous uniess it 18 well ventisted The suit must De IMPRrvious to the sudstence en-
countared. With the iongest hose iength for which use s INtENGed assembled to the respiretor,
and the iowest iniat prassure intended 1or Operation introduced 10 the air-supDly hose. constant
flow units must celiver 8t least ¢ ctm measured at the facep:sce The exhalshion resistance of
85 liters per minyte shail N0t exceed 1 1ncn Of water. When naimets or hoods are used, the
$AME requirements Must be Met aaceo’ that the flow rate must be st ieast 6 cim For both types

of assemblies with the nignest inier pressure sna shorest hose iangth, the maxmum flow shalt
not exceed 15 cfm.

Remarks

No NIQSH* approval For sdd:itions! intormston. see Fieming, A. J., D'Alonzo, C A, snd Zaop.
J. A, “Mogern Occupationai Medicine '~ Chapter ?, “Protective Ciothing tor the Cnhemical
industry,” Les and Febiger. Philadeipnia (1960).

A Ranque-HilSCh vonex tube®® wom ss 8 pontable refngersior can salistacionly cooi com-
pressad sir for personne! weering industrisl protective clothmg. The vonex tube 18 light end
aNBil, NG CaN Da Strapded 10 the Delt where it doas NOt interiers with physics! movement. The
tube operates on 20 to 25 cfm of compresse air at 80 10 100 psi ang deivers 1510 18 ctm of arr

cooled 50 10 80°F Deiow the wig & temparature. The Wube can be reversed and used es a
hester.

® Nationa inwigte o Occupationsl

°® Avaisdie fror

€ncon va'x:uq'*g Company
P. O Bo: S826-™M
Houston Tz TTOGIL .~

Satety ang Mesith, U S Dapt of mesitn Ecucanon and Wellere

s . e . .
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TABLE 2 = JELICTION OF RESPMATORY PROTECTIVE DEVICE

Hezare

Asugiratr

Qrnijen astiCieney

Self-dontined Drealthing S0CrRLUS

Compunaten srdiine remirey and seil-contamned
SreAiNing apeeratus

Gastous contammnent
wmmedistery dangerous 1o lite (see L£1.4)

ot wnediaery dangerous (8 e

Seif-contamned JresENng eoosraTS

Comoingtion Lir<ing MEDIMor ane seifcentmned
weatiung 00TV

Alrdine mapirawe

HoRe Mmatk wthout Nower

Chemicalcarmage reenmame

Pwrociste aontamingnt
Iwasdisrery danqercus 0 ile see 51.4)

M itenodistely dangerous 1 tNe e

Seif<contmned resthng soperatys

Comamngtion ardine MEDwRIOr and et -contained
Sresttung sgocarans

Mecharucal Mwr respae

Alrdine resoretor

Abraasve-dissting resvirstoe

HOBs Mask wmiiaut Diowee

Comaination JaBeONS ING DAMCUIEINE Contarmnart
lrwrgdistaly dangerous 0 iife (ase 3.1.4)

Not wwmedistely sangerous ' e

S CoMuned Yresuing WOWSNS

Comonenion sindine respirator and eifcontained
SresTing spoerstus

Combngtion chemicsl snd mechanwssl filter rescirstors

AR TR ENlAptDrmd RERAg INSArauS.

SRR agent STV ¢f e NEREUE LESE, Bt NS SIVIEES &Y NS( NEIUESE I 1Y W ¢F NSRS It otd 88 UaNE (A TG ‘eas
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