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PROTECTIVE EQUIPMENT

RESPIRATORY PROTECTIVE 
EQUIPMENT

•APITV
ENGINEERINQ STANDARD

’MUCO JAN 1994 S 2 HTMIS OAOC -• Kvisce SEPT 197* Pag* 1 of 9ITANOAttO 8EPT 1979
T*‘» « >T'3»rd neluOtt raquiramant* of m» Oeeupsuonai Safety end Health Act of 1970 (OSMA) aa puMitned m me Pedaral 
h(g sfef'OSHA .ntormanon ii printed In red.

1. SCOPE

T1ii« •taniliri! provide* information fur the selection, 
use. end rare nf respiratory protective equipment 
(r-spintiors). Hie trnn “respirator"* in this standard i« 
usnTinrlusivrly anil npplie* to atmnephweupplyinf and 
atr.ptirifying ileviee* that proviilr breathable air to the 
w.srrr within the limit* of tin* equipment. whatever the 
■i jh-o nf air. Thie slantlard (lore not apply for exposure to 
sirisirnr railinartivr contamination for which Special con­
sideration may lie necessary.

2. 0ENERAL

2.1 Kcvur.itnr* should not lie uml ae a aulistitute fnr 
..lequjle rxhau-t vrntilalion nr otiirr engineering control 
mi'ilindv

2.2 Respirator* ahall be worn at all times where the 
atmosphere may Ite harmful to employee* due to unuaual 
isiieditions. and where work ia neeeaaary in contaminated 
ur oaygrn.ilertcient. confined area*.

2.2.1 When the air ** deficient in oxygen, the iymp 
iimi« range from inrrranctl volume nf breathing and ac­
re: rratiun nf puiar rate to unconaeioumre* and death, 
ilepemlinc upon oxygen nontenl and the degree of a per. 
suit's activity. Unconacieusnaaf ia Immadlata whan a 
mnn broathoa pur# nitrogen and daath may follow In a 
fate mir.utaa.

2.2.2 An oxygen ileTtcteney may indicate a hazard 
other tltim inert ga«: e.g.. flammability (see 4.4). ikin 
no I,dry. nr absorption through the akin, particularly 
liv Irogen eyanulr. Threshold limit valur* (TLV’s) of air 
mmamirtanu are given in 82T. Portable oxygen and 
tin ie.gas delectom are covered in S3T.

2.11 Pure oxygen shall nut be used in atmosphere. 
.ii|i|dyine respirator*.

3. APPROViO RESPIRATORS

3.1 Where srhedule* for a |>anicular type of equipment 
hair I«t n established, only equipment listed and ap­
proved l.y the Bureau of Mine* and tlte National Inatilutr 
tot l irrupaiional Safety and Health shall lie used.

•on. on I cnnivo in rsg vs from OSHA rtgulnioni. section H10.fi*

|.1.1 Respirators purchasad on or bolora 
Soptambor 30. 1974 and meeting the following Bureau of 
Mines Schedules are approved fur use until the following
date*: •

V
Bureau of 

jbBnaa
Type of Approval Tarmlnal

Raoplroior Vheouta Uta Data

SHf pomairvd 1.1 thro 13E March 11. 1979*
G«« mo*fc» 14F ••
Supplied air 19U March 31. I960

fiavw*. mi* 21 ft March 31. 1974
Ovtmral rartrk^r 2111 March 31. 1976
* (aiiiw ivpMlittti ipfirao RIIT he gp|n«|p4 lg gtp»i

(K# rrqwrrmrm* of 30 
mmnui arturr*.

CKK. I’sn II tad relabeled. Refer to

** TVrwuMl wm h— Iwo •oMrawn god * lodeAoae.

3.1.2 Respiratora purchased attar Saptsmbar 30, 
1974 shall be mspufaeturrd per quality control plan ap­
proved under Title 30. Code of Federal Regulation*, 
Part 1) and shall meet the requirement* of the Bureau of 
Mines Schedule* shown in 3.1.1. Such equipment will 
bear an approval label bearing tha letters "TC* instead of
-BM".

3.1.2.1 Exception, approved reapirators pur- 
chaaad altar Saplembar 30, 1974 and on or before 
June 30. 1979 may ba marked "BM" if NIOSH ha* ap­
proved the vendor'* quality control plan under which the 
respirator waa manufactured.

3.1.3 Reapirators purcftaiod attar June 30, 197S 
shall meet the requirement* of Chapter 1. Title 30. Code 
of Federal Regulation*. Part 11 - Respiratory Protective 
Devicrai Testa for Hermiaaibility.

3.2 A list of the reapirators and their manufacturer*, err- 
lifted by the National Institute for Occupational Safety 
and Health (NIOSH) per 3.1J, may he obtained on 
request for HEW Publication No. (NIOSH) 75-119 plu* 
eummulative supplement* from!

NIOSH Testing and Certification Laboratory 
944 Chestnut Ridge Rd 
Morgantown. WV 26505

OUP 0960524
Vondora o«d iworchondlao 4«siM9il«Ri oro ylvo* *• doacrito motorola ««4 oioy 
not ineiudo oil occopfokla ptoauett. SukatHvttona bv i 
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NiO*H Office nf TecHnir»t I*ui»iir»iion* 
l'n«t Oflit-r Building
Ci.rinwH, OH 45202 

V. S. Bureau of Mine*
Mnlth uml Safety Ke»e«rrh and Te«ting Center 

Kurin** Avr 
I’.ti-huah. V\ 15215

3.3 Vt ibe p*e«en( time, there art* nn approval ocliedulc* 
for air>*upplir(i «uil«.

3.4 A li«t of the *eveml type* of reapiratury protective 
equipment. method of operation, nor. limitation*. and 
remark* U giv«n in Table l, Kor additional information in 
th»« regank r*ferriHv ahmild be madr to:

Practice* for KewpiriUory Protection. ANSI Z88.2. 
American National MandartU lo«titute, Inr. 1430 . 
Broadnax. New York. NY 10018 _

Respiratory Rfotcctivr Equipment. Data Sheet 
0-444. .National Safety (atunril. 425 North Michigan
Axemie, Uumpt. 11, 60611

Ufnfne* eatrertirly hot indicate* that concentration* 
ainivr the rantatcr limit have Imen enmunterrd.)

b. If nau«ea, diaaine** or *rgn< of Hi*tre*« develop.

C. If the eani*ter ha* a window indicator which 
•bow* the apeetned color change.

4. If any leakage i* rirtceted by *mcll. ta«te. eye*. 
no«r or throat irritation. y*

/
If high hmalhing rr.i«unrr ^dr^rlop.,

4.4 Air purifying rr*pirat»r». >hotfld not hr uwd in 
attnmphrm immrdiatrly dangrrpfi* In lifr ami (lr.llh or 
wltrn thr ronHmin.nl ha» popr warning pioprrtir.. .*• 
rrpl for rwi|ir. /

4J U«rri .hould wlrH raniMrr. and rarlridgr. »pr.i- 
finally .pprti.rd for thr toiie g«. and mnrrntration In hr 
mrounlrrrd. CanUtrr math, that hrar thr lahrl “All. 
Srrwf," “AII-Purpo«r.“ nr “Tnivnaal" .hould not hr’ 
u«rd for a .pTrifir ca» or vapor if a rani.trr availahlr for 
that uprrifir ga* or vapor.

/

T

•sc

Hr.pirato'y I’mtrrtivr Drvirr. Manual puhli.hrd lay 
Amcrtrari lndii<trial llygiritr Aaaoeiatinn and 
Xmrriran (amfrrrnrr of Govrrnmrntal Induatrial 
Hysirni.l- (mpir. arr availahlr from tlraun and
HnwifirlH Inr. Hot 1203, Ann Ariior. Ml 48106)

4. uses AND LIMITATIONS /

4.1 l vr. of rr.piruiory pmlMnr rquipmrnt .hall havr
iiK'di.'al appnaut. /

4.2 Ths air-purifying rsaplrstors: i.s., canistsr gas 
maaka, ehsmeal esrtrldgs rstpiraters, and maehanl. 
cal Hilar roaplratori (Table 1C) ahal not ba iitad lor 
raacua work, or tor omorganey work of any nature. 
Tin. i» l«r«uw ihrw n~.pir.vlor. d«» not Mipply oaygrn and 
ili.-r.-fnrr .to i»n pn>im-t .uuinw iwmihlr naygrn drficirt*. 
nr., Uihrr rrnoin. for lid* rnfuirrmriM am that:

a. (.a* mii.k. .jrr inlrnilrd for .«* with no morr 
ilimi .! p'T( .*ti. lit toliinm of imwt loair ga«r».

b. Olirtru'.l i.rtriilw rrvpiralor* am intrndrd for 
iiw in .ignifV.intly lotrrr hnir ga. ronrrmraiion. than 
min.irr u> n«~k«. LimO. vary from Ilil.A prrrrnt 
m.iviinimi to C.l . pon-ont maaimum.

4.3 I hr folio, ing warning .ign. rrquim immrdiatr 
r.-inrn l«» fra.l jtr:

a. I nminforndilr lu-«i in thr inliaird sir. (A 
|,rit|..-rly o|..rminc rani«lrr will Itrromr warm on r*. 
|.onrr in rrnnin caw* »r rafairm hul a raniwrr whirii

4.8 Allhnugii mlf^vinlainrit brralhing apparatu* nr rnm* 
hinatlnn air-1 inr and mlhmniainrd hmalhine apparam* 
h.«r nn conrrntration limit in rrgard to tnairity. many 
tuair ga.r. and vapor, arr flammalilr and thr wrr mold 

,/l«r r*po.rd to a pnlmtial firr nr raplonon. Thr 2.prrrrnt 
ronrmlr.lion limit, appravrd for tnair g.. rrmov.l with 
rani.trrM.yw. maaka i. within thr tl.mmahlr rangr for 
•nnr ga«r>. Wpk in atfmwphrrr. in or nrar thr flam* 
malilr rangr i. pruliihitrd. S'hrn thr pomihilhy of flam- 
malilr atmoaphrrr. rawia. a rhrrlt ahould hr madr with 
an raploaimrtrr anil prmtimaMr morrntration, mrv 
finnrd prior in rntry. Siaroiard KtJ pmvitlra information 
and morurtioo. for u«r of portalilr nammahlr vapor and 
pi. ilrtrrtonu

4.7 Rr.pir.lorv pmtrrtinn i« rrquimd for ranrrr aiHfirvt . 
agrnt^ Krfrr to OSIlA rrgulation. for ^trriftr rrquirr. 
mrnu. Smion 1910.1000 arrir. anil to S2T.

4.8 An unnmtaminatrd wippiy of air mu. hr amiml 
whrn u.mg a luwr mark willi lilowrr.

S. tCLKCTION

5.1 In wlrrting a rr«pirator. thr following fartor. (3.1 -
3.1.6.11 and Talilr. I and 2 dtotild lir rtiiwiilrmil. 
Kncinrrring Ih-pt Krport. Aiwr.«on No. 13167 “Kr.pir- 
ulor hrlrrtion.- il« will pmviiir guiilatlrr.

a. Nalun* of Ihr haxanl
b. Srvrriiy of thr haaartl 

' C. Ty|tr of ninlMninant

pr^uaa m ico «'• Hom osh* raamanona. Sacuon ttiaiooo aonaa

HIUlKl* CONFIDI.ITIAe o«»“s
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d. <^«nrv*ntralinn iif llir ntntunmiam

t. I’rriml pniii<r(iuti i« rrtfwr^ii
f. UwatKin itf th<* ftintammatnl *rru with rmprrt 

u» • nf r**«p<rn|ilr «rr
Q. htprrtiMi ncttviTy «»f tlf«* wrnrrr
h. Oprniting Huract<*ri«tir« rnttl inmltitiom of th» 

mtiiahif* r*'«pirjit'»r«
i. Sufrty rrgulittiutni nf al/ilc* t»r li*citl fptvrrrmwiU

5.1.1 Wrraliiinj: apparatus ratrd for 
it lm»t VMniimi/* arrvirr tim«* fthooltl l»c uacd for entry

• iilo an tfrr«pira!)ir atmo«pit<»ff.

5.1.2 Sf*ir<ntiUniiirii f»rra()tiii|S apparatu* with ln«* 
than a .KUnitmtc air *Itpf»|y ahull lw» ttwctl only for 
t,i»nT8*»w*y cjsriwa and m»t fur r«**i*ii«* w«»rk «r rr^ntrv.

5.1..1 Oprratituc imw* fur «M*lfw«ntainc*l apparMu* t» 
Iw**mI on tmxicfatr work rat»*». Ojwrating lime in miucni 
in iiwrrii«rd rr«pirmmi» rrijuiml by heavy etentutu

5.1.4 Only ••((■contained braalhlng apparatus* 
or combination alr*lina raaplrator and sall««ontainad 
breathing apparatus, shall be uaad In oxygsn^tHclmt 
titmoaoharaa or whir* iha contaminant la, or might bo, 
inmodlatoly dangoiouf t» Ufs. Thr air in the arlf. 
innUior.l unit of the combination air-line reapirator and
• •IfTiimaiiirti breathing npparatu. dtall lir uard only for 
I'crr.. in event tin* luwe-linr .upply of «ir i. interruptriL 
’Hif m*Iiii»ii* of th»* »»*i» wi)i|>t? may vary for iHffrrcmt ap 
plirmiim., Imt .hull Ik* implr tn allow the worker «uf* 
frirnt «ir In mu-apr from the ronUn.in.trtJ «rr«. In «ny
• i«r. tht. .upply ahull mil Ik* )e«* than .1 minute*. Con*
• ilrr.twin duiulil lir given In u*ing only poailivr prpaaure 
unit..

9.1.3 Kar.pr mark. arr uroil only whilr thr wr.rrr 
leave. . rtinlaminaied an*.. Thry an* approved umier 
Suii)Mil I. .10 CFK I'art II and have a half maak 
fi:n*pirrr, nr i mouthpiece. Where eye irritation in a con* 
•iilrralHin. a full facepiece ahoultj be uard. For eacapr or 
iniirrarnry |iurp»w. fnnn unknown concentration* of ex­
tremely h.unluv* atmnaphrrea (any gaa nr vapor having 
a rated lethal rnorentration LC 50 of lea* than 10 ppm), a 
pceaaure demand «df*ennuinrd breathing apparatua or 
iximhinttion pccaaucr rlratand tupplird lir rr«pinior with 
prnuurr ilmumJ arlftamUinrd breathing apparatua dull 
In* u«rd.

9.1.1 Entry Maaks. U«e .elf-contained breathing 
apparatu. with at leaat a 30-minute air .upply or a oom* 
hinatbm .upplied air reapiratnr with arlf-eontaiaed 
bi-e.thing air apparatua. Unit dull be of thr prawurr 
ihmand tyj>r. The entry mark, .houlil hr loratrd outaitle 
nl thr potentially .ffrrtrii area in a noncontaminalrd area 
at.il pnqxrly hientilied ami proteeteiL 
.unieni en"t«4 m ’as •>. <ram OSMA coeuimon*. taction taiO tM.

3.1.7 Fir# Fighting. U*e wlfinmtnnnl hteathtng 
apparatua with at lea.t a .Vbminute air njpplr. Unit .hall 
Ik* the prrMurr demand ty|W.

9.1.1 .?r,tethlle I3K nf the U. 5. Ilureiu of Mine* 
nn H*ife.intaine<i Ikt.thing apparatu. require, a re­
maining wrvirr-lifr indiralnr or warning for emnprewed 
breathing air (earept for w*lf-reaeue). Some equipment 
now on plant, may not have thew alarm.. Thrvr ran and 
dtnubl Ik*' nlitained from equipment .upplien for ip. 
paratua nut n equipned.

5.1.1.1 When the dekire I. a combination .elf. 
contained breathing apparatu. ami air-line reapirator 
{•upplicl.air reapirator). either a manual or autmnatie 
valve(a) dull be provided hi rhange to the aelfwnnuinetl 
air .upply if thr airdine .upply fail., ami to prevent the 
wearer lireathing rontamtnatrd air from the outauie 
atino^jhere. If a manual valve m proviiled. it .hall be 
eaaily operable and Inrated in a [motion which ia eon- 
vrnient to the wearer. If an automatic valve i.•provided, a 
warning al*o .hall be provided tn alert the wearer that he 
i. breathing from the «rlf<ontaim*d air .upply, (1) when 
hi. normal air-line .upply fail., nr (2) when the iielf. 
romained air Hipply fall. Mow 93 percent nf it* Tull com 
tainrr premure. A quirk riiarnmwet and cheek valve dial) 
lie provided between the apparatu* and the airdinr .upply 
hoar m permit ready rocapr front the area, ami tn prevent 
lor. of breathing air from the device or inhaling the 
■urmumiinp attiwphere. refwvttvely.

I. BMATHINO AM

9.1 Both pueehaaed and manufactured breathing air 
dtall meet or exceed the requirement, of the .pacification 
for Grade 0 breathing air aa demribed in Cnmpmi«ed Gaa 
Amoeiation Commodity Specification C-7.1-19M. See 
table below for gaa analyaia amnmary:

CUs Cant ant Anatyalet

19 percent min to 23 pr.ttvm mai
CO 20 ppm aaam
CO, ljno ppm pux

Hydraearbena 9.020 mtAdrr pioa 
(at aandenHWea)

HjO l>w |WtM |m Uw Urw+n
fwvkaWp inn^rrMiirw %m hr 
pnrwntwW ♦

Nj Oalonm

Odm Five af all objectkmable abn

t Vo MT tar data aa ion rvaSaa fttaUr O-Wvwov tar aafjra tad 
mhrr gama amd aagata.

i Tka b aarraary ta grtmal faoa ap amd mapfaga mi air haw tm the 
aaA Far laklra trtrr a ’Ihakat at CiapMi ij (aa."

U A reliable aupplier dtould be ehoaen. Viait hia 
facilitira to dr tern line hia degree of control aver the

CONFIDENTIAL
-------------------------------------— DUP 0960526
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operation. If in sir enmperssnr i« used. il dioulrl hr 
mmliilirir»t"d. If a luliriraled ivunpressor is used. it niw 
lime a rnrlam niomuiilr nr high temperature (nr both) 
alarm. Annual mntart* <110(1111 lie made to assure equip, 
tnrttl ami pmrriliin* liavn nut rhsngeiL

6.3 I’rrfershk, certified breathing air sltuuid bn pur. 
rlia<ml fnim a reliable aupplirr. If a choice haa to lie marie 
lirlxrrti certified air from u qucsliouahlc aupplirr ami un­
certified ait from a rrtinhlr aupplv. tl»p latter would bn 
thr nfottiiTirmiril rhuirr.

6.4 Determine if thr air it proriHril by compression or 
reennstttutinn tmixing nitrogen ami oxygen) ami analyie 
a< follows:

Method al 
Pnttarallon 

l janitrsasovi - suflilier 
Air. nut I’ll! rviirvirrs 
with anv ra<r< lahrf 
than air.
l!i«l|WNU.ifl - wtppiirr 
All- cviinrirr* with 
aaww nthrr titan air

KcconstuutNin

Analyala 
Raeammaod 

Qteck- III pcrrent nf 

i*ylin*lrr< (man ranh Uit 
fur percent CO ami odor.

Analyse all rylimlrra 
fttr prrrrnt (lj. Check 
10 percent nf cylinder* 
from rich lot for prevent 
CO ami ohr.

Analyir all cylimlrn 
fur prrrrnt Oj. Check 
10 prrrrnt nf cylinders 
fnan rich lot for 
prrrrnt CO and wise.

6.5 In addition a complete analyai* should hr con* 
•hirtmi prriiMiic'allv In araurr emnpiiancc with Tahir 3 

ifii'at ion*.

7. PRECAUTIONS

7.1 An extensive hat of inttnaKfnha in u*r ami
preraittmn* Tor rarh tpr nf respirator ia given in ANSI 
Z88.2. Sum.' precaution- arr given In Table 1 untirr 
It.... line* of Liinitalinnt ami Hrtnarlta.

7.2 Thr mmufarturrr'a instruction* nr prreautiona of 
i hr ANM atnniiaril ahttulti lir [waned with the respiratory
*l»"n ire.

7.3 All po-sons who may have occasion to use 
rtapiratory ifovieat, or eauae them to ba ueed. ahouM 
be properly trained in their uae. Also. in execution of 
plant ili<a<tr- plan*, proper training in uw* nf respiratory 
pnitiriivr equipment will aitl in thr performance of 
wnooth ami tafr rr<rur nr repair operation*.

Alan, demand-type airwu|tf>iie(i reapiratnra and tiemami. 
type •elfwrmtatneii respirator* operate untirr negative 
pressure when the wearer inhalea. Sinre an me inward 
leakage of mntantinant may lie pnaailtle. (hear type* 
pntrtiie murh leaa pmtertion. When purchasing new air* 
aupplteti, self-contained nr cumblnatinn type, preaaure* 
ilemand ahould be specified.

74.1 A preaaure.drmami type self-contained reapir. 
atnr nr atmupplied ertmltination srlfwwnuinrd sitould he 
uard in atmospheres onntaining rontamininta which can* 
not he detrrtrd hy smoll or where apeciai prreautiona 
mu»t lie taken to prevent the wearer from inhaling any 
tnce of contaminant. In thia type equipment a amall 
l>witiw> preaaure ia maintained inaide the faeepieee at ail 
timea, atarh that if a leak ahnulti develop, there would lie 
mi leakage of contaminant into the facepiece.

74 A proper aeal cannot ba established If the temple 
bars ol aye glasses axtand through the sealing edge 
ol lulUaea masks.

7.6 Contact lenaet ahail not be worn with full-face 
maaka. See S4H.

7.7 All eyepieces in full-face msalu approved by the 
Bureau of Minei will paaa the hall drop teat, but aome 
plaatic eyepiecea may not paaa the needle drop teat (S4H). 
Current achedulea of the Bureau of Mines, however, 
require that eyepiecea shill meet the pertinent require* 
menu for impact and penetration specified in the moat
recent ANSI Z87.1 Safety Code for Eye Protection.

7.7.1 Full-face maaka have been developed with 
systems for mounting corrective lenses inside the
facepiece. Contact the manufacturers for assistance.

7.5 Major problems in the uae of full-fare masks at low 
temperatures are poor visibility and freeling of exhala­
tion valves. Antifog compounds con he used tn coat the its 
aide anti outside nf the eyepiece tn prevent it* fogging 
dnwn to about 32*F. Below Q*F. however, antifog com­
pound will not prevent severe fogging. Antifog compounds 
liresk down and require reapplication periodically.

7.1 A half-mask faeepieee should not interfere with the 
wearer's use of spectacles or gaggles. Putprr seiretinn (if 
equipment normally wilt eliminate any pmhtem of proper 
fit when using a combination of half-mask faeepieee and 
spectacles or piggies.

7.10 Persons required tn wear respirators mire he rlean 
shaven in the area of the respirator seal.

7.4 A -light negative pressure ureura inside the faeepieee 
cl Inre.fitting air-purifying respirator* (Table |C). Care 
must lie taken tit uiiiaiii an rffivtivr seal between the 
facepiece anti face tn present inward rontaminant leakage. 
Coitions Dsifltatl in rso art front OSHA rsgutanoAS. Socimn 1*10 1 S<

7.11 Conventional respirator* do not eonatitute an sis 
solutr harrier to transmimion of qterch. The respirator 
exhalation valse usually pmviiles a salisfartnry |Mthway 
for speech transmission over Ihorl dlstuegl in relatively
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juiat areas. Speech lr*ii'Hiiia*inn tleviera art- available. 
. Caution: check for acceptability nf clrrtririd plnuifi.
■ anno for tiar in hauriliiii# arra*. uiwl NKISII approval
■ iii-ii in«Minlril on respirator).

r 12 (!<*•••« fur air supply should Ik* ■i*lrr1nl In resist
ijtimiM al« In wltirli they nitty Im* exposed.

y CARE

I 1 Qontral. A rrntriilirpd muintrnanrr. rlruninp. anil 
4 "f *1 * I inn r 111 ill ■ < I In* ihm*i| in can* fur rrapi.-.lory
|inn'-ni<r equipment.

il_2 Procedures Applicable to All Raaplratora

1.2.1 lnap*ctlon. All respirator# shall br inspected 
•*.uitiwl* before ami aftcFrach u*r. Those belli ready for 

. ni**rg.-nr* u*e ah all be jnrpeeteil at least muntitly and 
liter each ll«r.

8.2.1.1 ̂ rlfmntainrd breathing apparalu* ahall 
«• iii*(«i'iril monthly.

8.2.2 Maintenance. When it it nreentry to repiaee 
• orn or deteriorated paru. only thoae made specifically 
*..r tbe de\ ire dial I lie uard; and the repair work ahall be 
I. e.iinplirhrd by trained pertonnel. For moat plant*. it ia 
preferable that part* nf thia type (aulMutemliitea) be 
n*tilaeei| a* ,i unit nr returned to the manufacturer or fae* 
inf* traiiH*tl t***r**innr! fur repair.

8.2.3 Cleaning
pmti*ett\.* ei|uifNnent.

and Oisinfaeting. Heapiratnry 
except eaniatera ami cartriilitea.

• I ion bl be i'ieam*ii ami ilidnfeeti'ii after each n«e, unless 
. ••ictu'il in individual#. when tltey ahall lie cleaned a* 
ni*4'i.%..ir\ to .laann* n aaifitary atul properly functioning 
in.i.k. —

8.2.4 Storag*. All renpiratory protective equip- 
in.’iit *iidll lie atured in a dean. noot. dry place, out of 
*Iiec*i auniiabt. timier nindiliuna of moderate tent* 
|irratiire. They •biiuiii lie lorated for eaay aeieaaaliilily 
. mi ibe biralinn adiK|ualelv lalieled if nere«aary. 
Il.'.pir.iiora diiHild nut Ik* tnml in aueh plar * na Ita-krr* 
or iimiI Ihucm unieMM they aer in rarryin* ea«ea or lanra.

(..3 Spocial Proeaduras tar Maintaining, Cleaning, 
Disinfecting. and Storing Raaplratora

8.3.1 SeM.Conteined Braathlng Apparatus. In
i ••tti*n,|.|yjie (Table 1II). tbe rvlimler persatirr dmulil lie 
i Peeked |K*riiii|ieally and rreliaraed if lie low rated 
I r.o.iir.. Icnrrrrtetl to 70*K). Recharge after each nae. 
litlo*.nip mumifarHirer'* iirdructnnia. Follnw mnmifae* 
i in r'* i rr*(ria l mo* no liahtne** leala fnr aelfxuniained 
ro.piralnr*, mwl liydowtatie tracing nf ivKnpreaaed.air eyiin. 
. i.n \..iirc that remilaliir itnrl low-pressure alarm# are 

( nr Itoninc.
I'amoaa enatae ia me am (ram OSHA ra*ula»«ni. Saetion 1110

1.3.2 Cylinder* ahall lie lealrd and maintained at 
prearrihed in the Shipping Container Specification 
Regulation of the Department of Trinaporlation (49 
CFR. Part 173).

8JJ HOSO Masks. Cherk the lilnwer periodically 
for pmper operation. Qteek hnae for wear ami tear after 
each u*e ami rlean when neeeaaary. Keep hnae rapped 
when not in uap to prevent antra nee of rhiat nr other 
contaminant*.

ea-l
1.3.4 Alr*Un* Respirator*. Tlte farrpiece ahould 

Ik* serviced after each uae. •» fw all other reapintora. The 
flow control vaivea ahould lie inaperted after each uae and 
cleaned and repaired, if neeeaaary. Air-line how ahould be 
cheeked for wear and tear after eaeh uae and lie cleaned 
when neeeaaary. See S1H on air*atippiy avaiem.

I3J SdbkMCuari. Monthly inapeetion it the 
moat important phaar of the maintenance program with 
thia type nf equipment becauae the equipment ia aeidom 
uaed but mutt aiwayi be ready.

I.3A Chomtoal Cartridge Raaplratora

MAI In plant* with central ired maintenance 
Kationa. cirtrid|pa sometime* are diaearded after a 
predetermined period nf uae. Haskall Laboratory will 
establish chemiral cirtridpr breakthrough tune* for 
apecifie totie atmoapherra on requeat In aaaiat plants in 
establishing uae period eeiteeia.

* M43 Replacement ahnuld be incorporated into
the tnaimenanre and cleaning program. In moat rase*. the 
wearer ahould not Im* rrapnnaihle for arhedulina replace* 
ment rartritlgea in hia reapirator. However, rhemirai ear* 
tritlgpa ahnuld lie ehanged when the wearer detects the 
odor or irritating effect of the contaminant.

IJA1 Where the expected rnntaminanl has no 
mine or irritating effeet. chemiral cartridge reapirator* 
•hill not In* uaed.

IJA4 Mouthpiece reapiratnra ahall not lie uaed 
for routine poneetlon. lerauw Iteeathing through the 
mouth may hypaaa the mine tie irritation warning of an e*. 
pended eartridge. Tlteoe do on have Nil Mill approval.

M.M I’artirular rare ahamld lie exereiaed in the 
atoeage of rilemiral rartrid|rw brswuae they tietermrate if 

' exposed In eaeeaa imdature and to aaaenna air moT" 
latninanla. Cartridge# ahnuhl mil Im* atnrrd in the area 
where the workmen uae them.

8.3.7 Mochanical FIR*r Raaplratora. Mrehankal 
filters of the "throw.away- iy|w* dmuld lie diaeartled when 
the breathing reaiwanre lieeomea lmtlM*nuMne to the 
wearer. Some mechanical rdler reapiratnra uae rerleam 
altle filters. in whirl} ease dte filler* are elmneil when ihe 
reapirator ia lieing aervieetL

Sfc CONFIDENT^ 096052ft
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TABLE 1 - TYPES op MSPMATORY PROTECTIVE EQUIPMENT (CONTO ON PAOS 7) 
TtMa U - Alr-Etsplad Euft

Mm no* of Oxrttton

Limn it ions

Remarks

Air luatxy front auppltad^lr sniffling locirctui. So* S1H an sr<4isrtDution ayaiam
Operating or ropalr work wftoro that* n axpoaur* to au Dot incot that aro unuting or corrosv* 
to th* tkm an* mucous mambrmaa. out whars the itmoacnara la not Immediately dangerous to 
lila. if cmmadlatSy dangerous to illo. tna raaoiratory equipment mould a* provided a* in 5.1.1 
an* tna atr-tuopuad auit mould bo kaot wttn a sitgnt pastiv* praaauio. in any oaaa tna air 
supply mould not Da Mas Wan 1* mlrutas to snow tna workar autlleiant air to aaeapa from tna 
eontaminatad araa. A Body namaaa is raqutrod to ttandia ffi*.hoa* lino and m* HI* lIn*, wtticn 
always anould B* wom a* a raacu* device. Haipor (waarmg aimilar airMuppHodauit. body ns. 
nasa. and Hfa lift*) mould b* aaaignad wttn no otttar dutta* man to ooaarvs th* man In « 
fiuardous araa. stand tna Ufa ilna and in amarganey. aaa for rtaip and b* raady to rayeua 
tna workar. (Sa* 31SO).
Th* waanng of an anoarvteua suit for any axtandad partod * aatramaiy fitiading and 
dangarous uniaaa it ta watt ventilated Th* auk mutt b* impervious to th* tujgstsic* an. 
eountaijo. Witn tna longer nos* langttt for wnien uaa is intended aaaambiad tojn* maptrator. 
and tna lowaat mist uni sure intended for operation mtrodueod to m* aarwupoN toa*. eonataitt 
flow units must deuver'ai lass 4 elm measured at tna faeaoiac*. Th* amsdtien raaiatane* it 
U litars par matuta mall not aaeoad I men oI wattr. Whan helmets or/raoda ara uaad. tna 
•am* raouifamanta muat b* mat aicapt that tna flow rata must ba at lea* * efm. For bom typaa 
of mamptiai wttn tna nignaat intat praasur* and monos noaa langur tna maximum flow ansi 
not exceed IS efm.
No NfOSH* approys. For additions information, aaa Flaming, 
J. A. "Modam Occupations Medicine." Chapter 7. " 
industry," uaa and Fabigs. Phtiadaipnia (19BO).

<1.. O'Atonto. C. A. md Zapp. 
five Clethmg for th* cnamteS

A RanouaXHtch vonax tuba** wom aa a portaoiaraMgaraior can xsiSaetenly cool com* 
praaaad air for paraormal waanng mdusrial protectivp'oioPilng. Th* vonax tub* la light and 
unail. and can ba srappad to th* bait whar* it doeyfot intarfar* with phyaicS movamant Tha 
tub* opsataa on 3D to 29 efm of eompraaaad Sr ay«0to 100 ps and 0*livers IS to II efm of x*r 
cooled SO to *0*P Below tna inMt air temperatyfa. Tha tuba exn b* mvama* ana uxod a* a 
neater.

Naionai mxuxitx Mr Oeetssion* Sataty oia 
rwn

Iran Mv^ulaeturtAf Cawpiy 
^ O 801 tftSt-TK
H9u«on. TX >7001

Masrn. u. S. Oaot af Haam. I
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RESPIRATORY PROTECTIVE 

EQUIPMENT

SAFSTY
ENGINEERING STANDARD

2 >

T!-' i tii-sara .rcljdes "equiremenix ot tne Occupational Sixty 
°'.'9isier. OSHA .nfprmiuon~ii printed in red.

i. scofe

Tlii« atandard proviilrt infonnttion for the aeleetion, 
u*r. and care oi rrapiralory protective equipment 
ir-apiraturi). Tlie term "reapirator" in thu atandard it 
u*cd incluaivcly enii applies to atmoaphere-aupplying tmj 
ii--purifyiitg devicea tint provide breathable lir to the 
wmrer within tlie limit! of the equipment, whatever tite 
tourer of tir. Tltit atandard doet not apply for expoaure to 
ai -borne radioactive contamination for which tpeejal eon- 
•idrration inty be neeenMOt. '

>&9U(0
JAN 1904

This ’ACC
MviSIO OCT 1990
STAMOAO0
RtAMMMCO DEC 1979

S 2 H 
Pag* 1 of 9

2. GENERAL

2.1 Ke.ptraittra tiuiulti not i»r u-cd at a tulwtitutr for 
j- i-.juuu- niiuM-i t riililulion i,r ullu-r ciigtiii-criiig control 
in^lhi-dv

2.2 Reapiratora ahall lie worn at all timet where the 
•tmnaphere may lie harmful to employee! due to unuaual 
condition!. and where work it neceatary in eontaminated 
or oxygen-deficient. confined treat.

2.2.1 When the air ia deficient in oxygen, the aymp- 
lixna range from irtcreaaed volume of breathing and ae. 
eelrration of pulne rate to unconaciouaneaa and death, 
depending upon oxygen content and the degree of a per- 
an i t artivity. Uneonscloutneaa ia Immadlat* whan a 
Ruin braathaa pura nitrogen and death may tallow In a 
te-ar mlnutaa.

2X2 An oxygen deficiency may indicate a hatard 
odier than inert gat; e.g.. flammability (tee 4.6), ikin 
'.ottietty, or alworption throagh the ikin, particularly 
hydrogen cyanide. Threahold limit valuta (TLV't) of air 
co-itaminanu are given in S2T. Portable oxygen and 
tonic-git deteetar* are covered in S3T,

2.) Pure oxygen dial! not be uaed in open circuit, aelf 
contained, atmoaphere-aupplying retpiratora, or in air-iine 
type retpiratora.

2.d A doted circuit (rrbreathing) ayatem rccirculatea 
exhaled air. make* up oxygen end removea undeairable 
gaiea tuch at carbon dioxide. Pure oxygen muat be uaed 
with three ayatcmi. Syttcma approved by the National 

•cruona oneaao m no art tram OSHA raguHnona. Section lttO.IM.

and Haalm Act of 1970 (OSHA; at pubinned In me federal

Inatitule for Occupational Safety and Health (N10SH) 
which utiiixr a high.preaaure cylinder for oxygen may be 
uaed. Guard circuit oxygen generating type equipment 
•hall not be uaed.

2.5 Each location ahall develop written pmrtduret 
covering the arieetion, uae, and maintenance of 
reapiratora.

3. APPROVED RESPIRATORS

XI Only equipment approved by the National Inetitute 
for Occupational Safety and llcalth/Minc_Safety Health 
Admimatration (NIOSH/MSHA) ahall lie uaed.

3.1.1 Reapirntnrt purchased itler September 30, 
1974 ahall lie manufactured per quality runtml plan ap* 
prnved under Title 30, Code of Federal Regulation*. 
Part 11. Such equipment will bear an approval label 
bearing the lettera “TC" inatead of “UM."

3.1.1.1 Exception!. Self-contained breathing ap- 
paraiua approved by Bureau of Minea under Schedule 13 
through 13—£ equipped with an audible rniiof-*enncr 
life indicator and gaa maaka approved by Bureau of Minea 
under Schedule 14F are approved for uae until further' 
notice provitlrd they (1) were fabricated, aaaemliled. nr 
built under an approval or any modification thereof iaaued 
by the L. S. Bureau of Minea, Department of thr interior.
(2) were purchased on or before June 30. I97S. and
(3) are maintained in an approved condition.

3J A Hit of the reepiratort end their manufacturer!, 
certified by NIOSH may be obtained by requetting HEW 
Publication No. NIOSH 7S-U9 plua cumulauve aup* 
plementa from:

NIOSH Testing and Certifiealion Laboratory 
944 Chosuiut Ridge Road 
Morgantown. WV 2650$

Diviiion of Teehnieai Servicee
NIOSH
Robert A. Taft Laboratorice 
4616 Columbia Parkway 
Cincinnati. OH 4S226

DUP 0960S35

Vendors end merehendi•• dos’fnet«eni ere five* describe meterioit* end moy 
not include oil occootebU products# Substitutions by swtfitoro ore to br mebd 
only on opprowoi or tho loco) eufkertty initietiftf the woo of thlc stenberb.
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3.3 At the present time, there ire no approval schedules 
for sir-supplied suit*.

3.4 4 lift of the several typer of respiratory protective 
equipment. method of operation. use, limitation*, and 
"mirtr i" inen frrTablc 1. For additional information in 
thi< regard. rrfrrrnre ihould be made to:

"Practice* for Reapiratory Proteetion," ANSI Z88.2, 
American National Standarda Inatitute. Inc. 1430 
Broadway. New York, NY 10013

Respiratory Protective Equipment. Data Sheet 
[>-444. National Safety Council, 42S North Michigan 
A>ennr. Chicago. IL 60611

"Respiratory Protection Program. A Manual and- 
Guideline," American Induatrial Hygiene 
Association. 475 Wolf Ledge* Parkway, Akron, 
01! 44311

4. USES AND LIMITATIONS

4 1 l sen of respiratory protective equipment ahall have 
ninlual approval.

4.2 The air-purifying respirator*; La- c*nlat*r g*a 
maaka. ciamleal cartridge raapiratora, and machanl- 
cal mtar raapiratora (Tabla 1C) ahaN not bo uaad tor 
raaeu* work, or tor emergency work ol any nature. 
This is lirrausr these, respirator* do not supply oxygen and 
therefore <lo not protect against possible oxygen deficien­
cies. Other reaaon* for thi* requirement are that:

a. (las masks are intended for me with no more 
than 2 percent Hy volume of moot toxic gases.

JANUARY 1964 

Thl* Rag* Rtv Oct 1910

d. If any leakage is detected by smell’. taste, eyes, 
note or throat irritation.

*. If high breathing resistance develops.

4.4 Air purifying respirator* should not be used in 
atmospheres immediately dangerous to life and health or 
when the contaminant haa poor warning properties, ex­
cept for escape.

4.5 User* should select canister* «nd cartridge* speci* 
Really approved for the toxic g** and concentration to be 
encountered. Caniater maaka that bear the label “All- 
Service." “All-Purpoee.” or "Umveraal" should not be 
used for a specific gas or vapor if a caniater ia available for 
that ipccifte gaa or vapor.

4.6 Although self-contained breathing apparatua or com­
bination air-line and self-contained breathing apparatus 
have no concentration limit in regard to toxicity, many 
toxic gases and vapors are flammable and the user could 
be exposed to s potential fire or exploaion. The 2-pereent 
concentration limit* approved for toxic ga* removal with 
eaniater.type maaka is within the flammable range for 
some gases. Work in atmosphere* in or near the flam* 
mable range ia prohibited. When the possibility of flam, 
mable atmosphere! axilla, a check ihould be mad* with 
an expioaimeter and permisaable concentration* con­
firmed prior to entry. Standard F6J provides information 
and instructions for uao of portable flammable vapor and 
gaa detectors.

4.7 Respiratory protection is required for eaneer suspect 
a gems. Refer to OSHA regulation* for specific require­
ments, Section 1910.1000 aerie*- and to S2T.

RESPIRATORY PROTECTIVE EQUIPMENT

b. Theniical rsrtrtilge respirator* ir* intended for 
me in significantly lower toxic gaa concentrations than 
canister |(as masks. Limits vary from 0.05 percent 
manmum In 0.1 percent maximum.

4.3 The following warning signs require immediate 
return to fresh sin ~

a. Ijnrnmfortablr heat in th* inhaled air. (A
properly operating canister will became warm on ex* 
pi»sure in rrrtain gases nr vapors- but a caniater which 
Irromr* extremely hot indicates that concentrations 
above the caniner limit have been encountered.)

b. If nauare. diuinesa or sign* of diitrei* develop.

c. If the ranister has a window indicator which 
■hows the specified color change.

4.1 An uneontaminated supply of air must be assured 
when using a hose mask with blower.

S. SELECTION

5.1 In aeiaeting a respirator, th* following factors (S.l - 
5.1.8.1) and Table* 1 and 2 should be considered. 
Engineering Dept Report. Accession No. IS 167 “Reapir* 
ator Selection." also will provide guidance.

a. Nature of the haiard
b. Seventy of the haxard 
C. Type of contaminant
d. Concentration of the contaminant 
0. Period protection it required 
f. Legation of tha contaminated area with respect 

to a source of respirable air

ronton* tv—sd m ted we nose OSMA reguimona. Sea ion IS10.1000 aanei
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. g. Expected activity of the wearer

h. 0|vratin* eharectcriatica and limitation* of the 
available reipiratora

^ i. SaOty regulation! of atate or local government!

.--.S.1.1 Srlbcontained breathing apparatua retrd for 
at Irad .IP-minuio aervjcFlitnr aliouid be lted for rmry 
:n'ii in irrrapirablc almoaphere.

5.1.2 Self-contained breathing apparatua with In- 
lb in a 30-mmutr air auppiy ahall be need only for 
rrprrirnry'ejErria and not for reacue work or reentry

I*"-; 3.1.3 Operating lime"for *elf-contained apparatua n 
ba-rti on moderate wpr\ raft*. Operating time ia reduced 
yy inreeaaert mpiralion required by heavy exertion

3.1.4 Only eall-contalnad breathing apparatua. 
or combination alr-llna raaplrator and aall-contamao 
breathing apparatua, ahall ba uaad In oxygen-deficient 
atnoapheree or whora the contaminant la, or might bo. 
Immediately' dangeroua to Ilf*. The air in the aelf- 
contained unit of the combination air-line reapirator and 
icJNrontainrd breathing apparatua ahall be uaed onlv for 
egreia In event the hoae-iine lupply of air ia interrupted 
Ti e Volume of thia exit auppiy may vary for different ap- 
plirationr, but ahall he ample to allow thr worker auf- 
ficient air to eacape from the contaminated area. In any 
ea->e. thia supply ahall not ba leaa than 3 minutaa. Con. 
*ii t-ration mould be given to uaing only poaitive preaaure 
urpla.

5.1.3 Kacape maaka are uaed only while the wearer 
Iri.vea a contaminated area. They are approved under 
hubpart I. 30 CFR Part 11 and have a half maak 

■fai rpirtiC'or a mouthpiece. Where eye irritation ia a eon- 
•iceraiion. a full facepiece ahould be uaed. For eacape or 
emergency purpoaea from unknown concentraliona of ex- 
trrmely haiartioua atmoapherea (any gaa or vapor having 
a taled lethal concentration LC SO of Iraa than 10 ppm), a 
proaaure demand aclf-contained breathing apparatua or 
combination prraeurr demand aupplied air reapirator with 
pr-taaurr demand aclf<ontained breathing apparatua ahaii 
be uaed.

S.1.8 Entry Mtikt. Uaa aelf-eontained breathing 
apoaratua with at leaat a 30-minute air auppiy or a com­
bination aupplied air reapirator with aelf-eonuined 
hri-eihina afr apparatua. Unit ahall be of the preaaure 
demand type. The entry maaka ahould be located outaide 
of thr potentially affected area in a noncontaminated area 
an-l properly iilrntificd and protected.

1.1.7 Fir* Fighting. Dae aelf-eontained breathing 
' appfFatua with at leaat a 30-minute air auppiy. Unit dull 

be the preaaure demand type.

1 i.l-S Schedule 13£ of the. U. S. Bureau of Minea 
_ on Klf-eonumed breathing apparatua require* a re- 

malrung aervice-life indicator or warning for eompreaaed 
breathing air (except for aelf-reacue). Some equipment 
now on plantt may not have theae alarma. Theae can and 
ahould be obtained from equipment auppliera for ap- 
paratua not *o equipped.

S.14.1 When the device ia a combination aelf- 
eontained breathing apparatua and air-line reapirator 
(aupplied-air reapirator). either a manual or automatic 
vaive(a) ahall be provided to change to the aelf-contained 
air auppiy if the air-line auppiy faila, and to prevent the 
wearer breathing eonuminated air from the ouuide 
almoaphere. If a manual valve ia provided. it ahall be 
eaaiiy operable and located in a petition which ia con­
venient to the wearer. If an automatic valve ia provided, a 
warning alao ahall be provided to alert the wearer that ha 
ia breathing from the aclf-contained air auppiy. (1) when 
hia normal air-line auppiy faila. or (2) when the aelf- 
eontained air lupply faila below 9S percent of ita full eon- 
lamer preaaure. A quick diaeonnect and check vaive ahall 
be provided between the apparatua and the air-line auppiy 
boat to permit ready eacape from the area, and to prevent 
loaa of breathing air from the devioe er inhaling the 
aurrounding atmoephere, reapectively.

I. ■REATHINQ AIR

6.1 Both purehaeed and manufactured breathing air 
ahaii meet or exceed the requirement! of the aprcirtcalion 
for Grade 0 breathing air aa deacribed in Coraprewwd Gaa 
Amociatkm Contmodity Specification G-T.1-19M*. See 
Ubie below for Grade D analyeia auntmery, and G—T.l for 
deuila including eampiing and analytical procedure!.

Qm •reetMng Air Ana lye le

Oj 19 peieeet ewe tw U peacem maxi
CO 20 ppm tux
CO, U*» ppm max

(cond>«*4)
3 naf/m1

H,0 Dew paaaK lew than the loweat 
probable temperature ta be 
anoDuatared

Nj Balance

Odor Frt€ of piwBiKtj odor*

T Sra SIT hr hit m Afect iea4wa awmUr aarem amifwn. 
Thia • iwaeaciy w. pmviM ftrrtriip tab eaapaer ri air flew le tka 
maal. Far laWra rrlrr ia "Hiadait af Caapawi Gawa."

’ Avtiiao1* trom CemoreataO Qaa AaaealMlen Ine. 300 Finn Are. New *m, NY 10030 
*cn-ona o-,nwa .« raw are Norn OSma reewianona. Swell an ifio.134.
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8.2 i rrIsupplier should be choarn. Vint h» 
fa.i.it-. i#' -t--t-rinmi* hie degree of control over the 
opd.. ., H m nr rnmprrsaor is used. it ihould be 
p,.p........»i-.1 If i lubricated compressor u used. it mu«t
hi.- i -i-k'-i monniidr or high temperature (or both) 
litr* * po.nl rnnucu ihould be made to assure equip 
mn. r'<« rdurra have not eHan|ed.

8 3 I" "ii ... 'certified breathing air ihould be pur- 
rln<< • reliable lupplier. If a choice hai to be made
bpi“-" *»ri.r-d nr from a questionable tupplier and urv 
rr-i.'.-c ii> fiom a reliable supply, the latter would be 
the reeon.mendrd choice.

8 4 Iv'.omnr if the air ii provided by compression or 
rorMi.ijuun i mning nitrogen and oxygen) and analyae

fO"r*m g

Mrnx of Antiytit
Aocommond

( -mroassix - •unf'ltt .
rr w • r* f. s rt i tmrfs
V* «•• oiKrr
th*» • «»

Ch"ck 10 pefeent of 
cylinder* from each lot 
for ppm CO and odor.

( rrsfraa*..*. - aupplier 
(h * <**1 mt(K
|»»*m nx rssar l^n Bf

Analyze ail cylinder* 
for percent Oj. Check 
10 percent of eytinrirrt 
from each km for ppm 
CO and ofer.

H*rrioatiiu( inn Analyae alt cylinder* 
for percent 0j. Chrck 
10 percent of cylinder* 
from each tot for ppm 
CO and odor. .

8.5 In addiimn a complete analyiit should be eon. 
ekicird fwnoderslly to usuic compliance with uble in 6.1.

7. PRECAUTIONS

7.1 An ri tensive list of I no true ti one in uae and 
prorsuunn* fo- each type of reapiratar ia given in ANSI 
288 2 bomc precautions are given in Table 1 under 
hrsdinr* nf L nutations and Remarks.

7.2 Thr manufacturer’s inat/uetiona or precaution of
the A Ms l standard should be posted with the respiratory 
drncr ... - -----

7.3 Alt persona who may have occasion to usa 
respiratory duvices. or cauae them to ba uaod, shall 
bt property trained In their uee. Also, in execution of 
plant riiwsirr olena. proper training in use nf respiratory 
pmimtivr equipment will aid in the performance of 
wnnuih and safe rrarue or repair operations.

Also, demandtypr air-supplied respirators and demand* 
type self-conuinrd respirator! operatr under negative 
prrssure when the wearer inhales. Since tome inward 
leakage of contaminant may br possible, these types 
provide much leae protection. When purchasing new air- 
supplied, self-contained or combination type, pressure- 
demand should be specified.

74.1 A pressure-demand type aelf-oontained respir­
ator er air-supplied combination self-contained should be 
used in stmoepheres containing contaminants which can­
not be detected by smell or where special precautions 
must be uken to prevent the wearer from inhaling any 
trace of contaminant. In this type equipment, a small 
positive pressure is maintained inaide the facepiece at all 
tunes, such that if a leak should develop, there would be 
no leakage of contaminant into the faeepieee.

7.5 A proper seal cannot bo established M the tempi* 
bars el ey* glaatat extend through the eeallng edge 
of fulMoce mean*.

7.8 Contact lenses shall not be worn with full-face 
masks. See S4H.

7.7 All eyepieces in full-face masks approved by the 
Bureau of Mines will pass the ball drop test, but acme 
plastic eyepieces may not pass the needle drop tat (S4H). 
Current schedules of the Bureau of Mines, however, 
require that eyepiacas shall meet the pertinent raquirs- 
menu for impact and penetration specified in ths mat 
rocent ANSI 7117.1 Safety Coda for Eye Protection.

7.7.1 Full-face masks have boon developed with 
systems for mourning corrective lensa inside the 
fscepioce. Contact the manufacturers for aeshunee.

7.8 Major problems ia the use of hll-kes masks at low 
temperatures are poor visibility and fretting of exhala­
tion valves. Antifog compounds can be used to coat the in­
side and ouuide of the eyepiece to prevent its fogging 
down to about JJ*F. Below Q*F, however, antifog com­
pound will not prevent sever* fogging. Antifog compounds 
break down and require rcapplieation periodically.

7.8 A half-mask faeepiaee ihould not Interfere with the 
weerer'a uae of speetaeia or goggles. Proper selection of 
equipment normally will eliminate arty problem of proper 
fit when using a combination of half-mask ftcspucs and 
■ sectacla or gogglas.

7.10 Persona required us wear respirators most be clean 
shaven in the ana of the rmpiretor seal.

7.4 A slight negative pressure occurs inside the facepiece 
of fscr.fitting air-purifying respiratora (Table 1C). Car* 
mu-t hr takrc to ohuin an effective anal between the 
fscrpirrr and farr to prevent inward contaminant leakage. 

*V>, a* me a.s~iH»n 05HA -eoui.u-cna. Section 11110134

7.11 Conventional respirators do not ooewunite an ab­
solute barrier to transmission of speech. The respirator 
exhalation valve usually provides a satisfactory pathway 
for speech transmiaaioa over short distance* in relatively

C0N.*ID::iT!.M
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quill araai. Speech trinwiiianon devirrt irr svailalilr. 
i Caution, cheek for acceptability of electrical elassifi. 
ratio-. for u»c in hazardous areas. and NIOSH approval 
-urn'mounted on respirator).

7.12 for ,ir '“Pply ihouid be selected to remt
chrnjictK to which they may be exposed.

8. CARE
I;

8 1 .Central. A centralized maintenince. cleaning, and 
atnrsV station should be used to care for respiratory 
pmte stive equipment.

V Proeaduraa Applicable to All Ratplratora

8.2.1 Inspoction. All respirators shall he inspected 
• uunrS before and after each use. Those held rea'dy for
rrc'-rt use shall be inspected at least monthly and 

sh> rich use. -4

fl.2.t.1 Self-contained breathing apparatus shall
:n*ttod monthly.

;1.Z’.2 Malntananc*. When it is necessary to replace 
• »;[ or deteriorated parts, only those made specifically 
for tj.'.device shall he used; and the repair work shall be 
-irri inplished by trained pereonnel. For most plants, it is 
preferable that parts of this type (subassemblies) be 
replaced as a unit or returned to the manufacturer or fac­
tor-,- .trained personnel for repair.

8.2.3 Claanlng and Dlalnftctlng. Respiratory 
prot-ctivr equipment, except-canisters and canridgts, 
should be cleaned and disinfected after each use, unless 
assorted to individuals, when they shall be cleaned as 
necessary to assure a sanitary and properly functioning 
mask.

, 8.2 * Storage. All ’respiratory protective equip- 
n-1-rn dial! be stored in a clean, cool, dry place, out of 
cirn: tuniiahi, under conditions of moderate tem­
perature They should be located for easy icccaaabfllty 
and the location adequately labeled if nacaaaary. 
Kespirttors should not be stored in such placet aa lockers 
or tool boaea unless they are in carrying cate* or boxes.

8.3 Soocial Procedure* for Maintaining, Cleaning, 
Disinfecting, and Storing Roaplratora

8.3.1 Soll-Contalnad Breathing Apparatua. In 
liemnml-type (Tahir ID), the cylindrr pressure shall be 
riir^ kr.i monthly and recharged if below rated pressure 
icorrected to 70*F). Recharge after each use, following 
manufacturer's instructions. Follow manufacturer's in- 
atrti-tions on lightness tot la for self-contained respirators 
and h\drusUlic testing of compressed-air cylinders. Assure 
that-' rf7THntor and low-pressure alarms arc functioning.
ess tons r»*«>sa in roe a/o »/ors OSHA roculodors. Section 1110.13*

■‘ita Cylinrlrrs olmll hr ti-«i/-»f anti maintained as 
prescribed in thr Slnppma Container Specification 
Hrculstmn* of tiir I)r|iarlmrnl nf 1 ranoportalion (49
CFH.l'art 173). ~ '

¥.3.3 Hot#^faaka. Check the blower periodically 
for proper operation. Check hose for wear and tear after 
each use and dean when necessary. Keep hose capped 
when ‘not in use to prevent entrance of dust or other 
cor lajpiiunu.

8.3.4 Alr-Un* Roaplratora. The facepiece should 
be serviced after each use, aa for all other respirators. The 
flow control valves should be inspected after each use and 
cleaned and repaired, if necessary. Air-line hose should be 
cheeked for wear and tear after each uee end be cleaned 
when necessary. See S1H on eir-euppiy system.

8.3.5 Salf-Aeacuir*. Monthly inspection is the 
most important pheee of the maintenance program with 
this type of equipment because the equipment is seldom 
used but must always be ready.

IJ.I Chemical Cartridge Roaplratora

8.3J.1 In plant* with centralised maintenance 
stations, cartridges sometimes tre discarded after a 
predetermined period of use. HaakaH Laboratory will 
establish chemical cartridge breakthrough times for 
specific toxic atmospheres on request to assist plants in 
establishing use period criteria.

8JJA Replacement should be incorporated into 
the maintenance and cleaning program. In' most eases, the 
wearer should not be responsible for scheduling replace­
ment cartridges in hit respirator. However, chemical car­
tridges should be changed when the wearer detects the 
odor or irritating tfTaet of th* contaminant.

Jl ^
B-3,1-3 Where the expected contaminant hat no 

odor or irritating effect, chemical cartridge respirators 
shall not be used.

13.14 Mouthpiece respirators shall not be used 
for routine protection, because breathing through the 
mouth may bypass the odor or irritation werning of tn ax- 
pended cartridge. These do not have NIOSH approval.

83.83 Particular eare should be exercised in the 
storsge of chemical cartridges because they deteriorate if 
exposed to excess moisture and to gsseoue sir com 
tamihanti. Cartridges should not be stored in the area 
where the workmen use them.

8.3.7 Mae hart leal PNtar Roaplratora. Mechanical 
filters of the “throw-away” type should be discarded when 
the breathing resistance becomes bothersome to the 
wearer. Some mcchanleel filter respirators use reclean- 
able fillers, in which ease the filters are cleaned when the 
raepirator is being aervioed. ’

Ahp CON;- IDENTIAtup 0960539
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TililE 1 - TYPE* OP RESPIRATORY PROTECTIVE EQUIPMENT (CONTD ON PACE 7)
—- Tabts 1A - Alr-Suopllad twit

ftA^nod of Of«r*(loA | Air tuppty trom tuo»»i#d-r.f Or«tnmg appatttut &•* S1H on •if-pi»triDuW©n •yiiam.
Um Operating or r*p*ir work wb*f« mar# ia exposure to suostancas mat at* irritating or eorroaiv* 

to tnt akin and mucous memoranes out wnara tna atmosphere It not immadiaialy dangaroua to 
lit* It immaaiataly dangaroua to lilt ma respiratory aquipmant *nou< o* providad aa in S.1.4 
and tna air-auppkad auit mould 0* ktoi wiin a alight positive praaaura In any eaa* th* air 
aupply anould not b* loaa man IS mmuiaa to snow th* workar aulliciant air to aaeaoa from tna 
eomaminaiad araa A Body namaaa n rapjirad to handi* ma noaa nn* and th* lit* tin*, which 
alwsya should 0* worn ai a rascut oavie# Haipar (wearing similar air-*upoii*d suit. Body har­
ness. and lilt line) should 0* assignee with no otnar duties than To oos*rv* th* man in tna 
hazardous araa. attend th* til* im* ang m amargancy. ask lor help and Be ready to rescue 
tna workar (Saa S1CG).

U nutations The wearing of an impervious au>t tor any aatanoad period is axtramaly fatiguing and 
dangaroua unlass It la wall ventilated Th* sun must Be impervious to the substance en­
countered. With the longest noaa length tor which us* is intended assembled to me respirator, 
and th* lowest inlet pressure intended tor ooeranon introduced to me air-supply hose constant 
flow unitsinust deliver ai least 4 cim measured at th* lacaoiae* Tna aznaiation resistance at
85 liters par minute matt not asceed t men of water. When helmets or hoods are used, tna 
asm* requirements must be met except that the How rate must Be at least 6 ctm. For Both types 
of assemblies with th* highest inlet pressure and shortest hose length, the maximum flow snail 
not exceed IS cfm

Ramaras No N10SH* approval For additional information, see Fleming. A J.. D’Aionio. C A , and Zapp.
A . "Modem Occupational Medicine." Chapter 7. "Protective Clothing tor tnt Chemical 

induatry." Lea and Peblger, Philadelphia (1980)
A Rangua-Milaeh vortex tupe** worn as a portable refrigerator can aatiatactoniy cool earn, 
pressed air for personnel wearing industrial protective clothing Th* vodax tuot ia tight and 
small, and can b* ttrapoad to the bait where it does not interfere with physical movement The 
tub* ooeretes on 20 to 25 cfm of compressed air at K to 100 pat and delivers ts to 18 cfm ot air 
cooled SO to 80*F below tna inlet air tamperatura. Th* tub* can b# reversed and used a* a 
heater

* N««enai tri«titw(« K> Oocw#«ioA»i S«f«tr M»#Jtn. u S Ow of Hooiih. teoc«<9n «n«
Av«ta&<« from
Eneon MvtufOBtunrr) Comoany
P 0 lot MK-T*
HovtlOft. Tt 77001
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1. SCOPE

Hu« •tamiaril pruvitira information fur the aeleetiim, 
i ami care of reapiralury protective equipment 

i rr «t_iralnri). Tlie term "reapirator" in this atamlard u 
u*'-d irxUixively and appliet to alm»*pUete>*upptying and 
air-f'^rifyinA rlevicri that provide hreathable air to the 
-rarer within the limit* of the equipment, whatever the 
•ourtr nf air. Thit alandard doei not apply fur expoaure to 
airbi rne radioactive contamination for which ipeci.tl-con* 
•uirriiion may be leecaaary.

2. GENERAL

2.1 ' l(.-iptr.ilur» aiuiuld nnt In* u-ed a» a auiwttlute for 
i.li.i'i.'jIV i vhju'l wiuilutum ur uiIiit I'liginrcriitg control 
nirtl-o* l«

2 2 Re«pir*tori ihall be worn at all timet where the 
atmuaphrre may be harmful to employeea due to unuaual 
rimil.tinn*. and where work ia neceaaary in contaminated 
nr o I'jgrn.ileficient, eonfmetf areaa.

2.2.1 When the sir ia deficient in oty|cn, the «ytnp*
luma range from increaaed volume of breathing and ac> 
rrlrratiun uf puiae rat* to unconaciouanata and death, 
drfieniling upun oay(en content and the degree of a per* 
Miu'a activity. Unconaclouanoai ia Immediate whan a 
man breathaa pura nilrogan and daalh may tallow In a 
law mlnulat.

2.2.2 An oxygon deficiency may indicate a haaard 
nthrr than inert gaa: e.g.. flammability (aea 4.6), tkin 
tuaicity, or abaorptian through the akin, p« ueularly 
hydrogen cyanide. Threahold limit valuei (TLV’a) of air 
cnntimtnanta are given in S2T. Portable oxygen and 
luxicga* detectore are covered in S3T.

2.3 Pure oxygen ahali not ho t«ii in open circuit, aelf 
fimuinrii. aunmphcrc^upplyihg reoparalora, or in air-line 
ivpr rr.piratura.

2.4 A cluwd circuit (rebreathing) ayatem recirculate* 
exhaled air, makea up nxygen and remove* undeairable 
axiei .orli aa carbon ilioaiiie. Pure oxygen mint be uaed 
with ilmap ayatenia. Syatrma approved by the National

Inatitute for Occupational Safety and Health (NIOSH) 
which uliiiae a high-pretaur* cylinder for oxygen may bo 
uaed. Cloard circuit oxygen generating lyne equipment 
ihall . not bo uaed.

2.5 F.aeh locatinn *hail develop written pmredtirea 
covering the aeicctiun, uae, and maintenance of 
reapirator a.

X APPROVED RESPIRATORS

LI Only equipment approved by the National Inautute 
for Occupational Safety and Hcalth/Mine Safety Ifealth 
Adminiatration (NIOSH/MSHA) ahail be,uaed.

3.1.1 Reapiratora purchaeod otter September 30, 
1174 ahali lw manufactured per quality cuntrul plan ap­
proved under Title 30, Code of Federal Regulation*. 
Part 11. Such equipment will bear an approval tahrl
bearing the letter* “ It-1' inatead of “BM.*

~ 3.1.1.1 Except lone. Self-containrd breathing ap- 
par at ua approved by Bureau of Mine* under Srhnlult 13 
through 13-E equipped with on turitblr pndtifa^rneR
life indicator and ga* maaka approved by Bureau of Mmra 
under Schedule 14F ere approved for uae until further 
notice proviiled thry (1) were fabrtcatrd, aaarmhlrd, or 
built under an approval or any modification thereof iaaurd 
by the U. 5. Bureau of Miner, Department of the Interior.
(2) were purchaaed on or before June .10, 197S, and
(3) are maintained in an approved condition.

U A liat of the reepiratore and their manufacturera. 
certified by NIOSH may be obtained by requeating HEW 
Publication No. NIOSH 75-119 plua cumulative aup. 
plamanta from:

NIOSH Teating and Certification Laboratory 
944 Chestnut Ridge Road 
Morgantown, WV 26S0S

Diviaio* of Technical Service*
NIOSH
Robert A. Tell Laboratorie* .
4616 Columbia Parkwey 
Cincinnati, OH 4S226

>
U_
Cl-

*<kikwv w-v* M iwe am M* OtHA raguiuiana. 1 ami in 1*10.134. DUP~*0960S44
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3.3 Ai the present time, there iff no approval schedules d. If any leakage i. detected by smelU taste. eyes,
fur ttr-suppliei suits. now or thro*I irriUtlon.

44

3.4 A I i*i of thr severs! types of respiratory protective 
eqmpnirm. mrihotl of operition, use, limitation*. inti 
rrmsrk- t* gi'en in Table 1. For additional information in 
thi* r'-aard. rrlrrrnrr ahould be made to:

"f’raelicea 'nr Respiratory Protection,” ANSI Z88.2. 
Amrrican National Standards Institute, Inc, 1430 
Broadway, New York., NY 10011

Respirator) Protective Equipment, Data Sheet 
11-444, Na.innal Safety Council, 42S North Michigan 
Avrnue. Chicago, 1L 60611

"Respiratory Protection Program. A Manual and 
Guideline.” American Industrial Hygiene 
Ateociaiion.-'ITS Wolf Ledges Parkway, Akroni 
OH *4311

4. USES AND LIMITATIONS

4.1 L'*er* of respiratory protective equipment shall have
mediral approval. —

4.2 Th« tlr-purlfylng rtapiritort; I.*., canltttr gas 
maaka, enimical eartrtdga raapiratora, and mechanl- 
eal filter raapiratora (Tabla 1C) ihaD not ba uaad tor 
mseui work, or lor emergency work of any nature. 
This l>-cause these respirator* do not supply oxygen and 
therefore do not protect apainst possible oxygen deficien­
cies. Other reason* for this requirement are that:

a. Gas masks are intended for tae with no more 
than 2 percent by volume of moat toxic gases.

a. If high breathing resistance develops.

4.4 Air purifying respirator! should not be used in 
atmospheres immediately 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 approved for the toxic~ga* and concentration to be 
encountered. Canister masks that bear the label “All* 
Service," “All-Purpose," or “Universal" should not be 
used for t specific gat or vapor if a canister it available for 
that specific gat or vapor.

4.1 Although self-contained breathing apparatus or com­
bination sir-line and self-contained breathing apparatus 
have no concentration limit in regard to toxicity, many 
toxie gates and vapors are flammable and the user could 
be exposed to ■ potential fire or explosion. The 2-pereent 
concentration limit* spproved for toxic ft* removal with 
canister-type masks is within the flammable range for 
tome gstet. Work in atmospheres in or near the flam­
mable range ia prohibited. When the possibility of flam­
mable atmospheres exists, a cheek ahould be made with 
an exploaimeter and permisaable concentration* con­
firmed prior to entry. Standard FtJ provide* information 
and instruction! for uae of portable flammable vapor and 
gat detector*.

scn

cr

>
UJ
cm

4.7 Respiratory protection is required for cancer tuapret 
agent*. Refer to OSH A regulation* for specific require­
ment*. Section 1910.1000 aerioa. and to S2T,

b. Client cal cartridge respirator* are intended for 
u-r in significantly lower toxic ga* concentration! than 
ramster gas mask*. Limits vary from 0.0S percent 
maximum tn 0 1 percent maximum.

4.3 The fnllowing warning sign* require immediate 
return to fresh air: =

a. Unrnmfnnaldr heat in the inhaled air. (A 
properly operating canister will become warm on ax- 
pnsurr to rertain gases nr vapor*, but a canister which 
liernmr* rxtrrnely hist indicates that concentrations 
timer thr cannier limit have been encountered.)

b. If nausea, dizziness nr signs of distress develop.

C. If the ranister has a window indicator which 
slums the sperificd rtdur change.

4.0 An uneontaminated supply of air mutt be assured 
when using a hose mask with blower.

5. BeUCTlON

5.1 In selecting a respirator, the following factor* (5.1 - 
5.1A.I) and Tablet 1 and 2 should be considered. 
Engineering Dept Report. Accession No. 1516? "Reapir. 
ator Selection." alto will provide guidance.

a. Nature of the hazard
b. Seventy of the hazard 
e. Type of contaminant
d. Concentration of the contaminant 
a. Period protection ia required 
I. Location of the contaminated area with reaped 

to a source of respirable eir

POTIOR* vwwoe in arm from OSHA rogull AM MR tflttODi
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g. Expected activity of the wearer

h. Operating eharseteriatiei and limiutiona of the
• v• liable respirators

T. Safety regulation of stale or local government*

-8.1.1 Self-contained breathing apparatua rated for
• t 30-minute terrier lime ahould be used for entry
into an irrespirable atmosphere.

5.1.2 Self-contained breathing apparatua with lea* 
titan a 30-minute air supply shall be uaed only for 
emergency egreaa and not for rescue work or reentry.

• 5.1.5 Operating time for self-contained apparatus is 
!>*s{d on moderate work rate*. Operating timeia rrdueed 
by increased respiration required by heavy exertion.

5.1.« Only aalf-contalnod breathing apparatua, 
or combination alr-llpo reaplrator and aalt^ontalned 
branthlng apparatua, ahall ba uaed in oxygan-deflelent 
atmdtpharaa or wlwra tha contaminant la, or might ba, 
Imrriadiataly dangaroua to Hfa. The sir in tite self, 
contained unit of the combination air-line respirator and 
self,.contained breathing apparatus shall be used only for 
rgrr s« in event the hoar-line"supply of air is interrupted. 
Thi- volumr of this exit supply may vary fc- different ap­
plications, but ahall be ample to allow the worker suf­
ficient air to escape from the contaminated area. In any 
ca-e. this supply shall not be less than 3 minu'et. Con­
sideration should be given to using only positive pressure 
units.

$.1.5 Escape masks are uaed only while the wearer 
leaves a contaminated area. They are approved under 
bulipart I. 30 CFR Part 11 and have * half mask 
facepiece, or a mouthpiece. Where eye irritation ia a con­
sideration. a full facrpircc ahould be used. For escape or 
emergency purjmsrs from unknown concentrations of ri- 
trrntrly hatardoue atmospheres (any gas or vapor having 
a rated lethal concentration LC 50 of leas than 10 ppm), a 
prrisurr drmand self-contained beeething apparatua or 
combination pressure demand supplied air respirator with 
prnsurr demand self-contained breathing apparatus ahall 
he -ised.

5.1.1 Entry Masks. Use aelf-eontained breathing 
apptralus with at least a 30-minute air supply or a com- 
mnition supplied air respirator with aelf-eontained 
hrmthing air apparatus. Unit ahall ba of tha pressure 
lien-and type. The entry masks should be located outside 
of tlir potentially affreted area in a noncomsminated area 
and properly identified and protected.

1.1.7 Firo Fighting. Use aelf-eontained breathing 
apparatus with at least a 30-minute air aupply. Unit ahall 
be the pressure demand type.

1.1.1 Schedule 13E of the U. S. Quresu of Minea 
on self-contained, breathing apparatua requirta a re- 
mlining aervice-IItr indirator or warning for compressed 
breathing air (except for aelf-reaeue). Some equipment 
now un plants may not have these alarms. These ean and 
should be obtained from equipment suppliers for ap­
paratus not so equipped.

5.1.1.1 When the device ia a combination aelf- 
eontained breathing apparatus and air-lint respirator 
(supplied-air roapirator), either a manual or automatic 
vaivg(a) shall be provided to change to the self-contained 
air supply if the air-line supply fails, and tu prevent tlir 
wrarrr breathing runtatninalrd air frmn tlir outside 
atinti«|dtrre. If a manual valve is provided, it shah be 
easily otierabie and ha-ated m a (lueiliiiii wliii ii is enn- 
vement to. the wearer. If a|i nutomalir vnly^i* pn.viilrd. a 
warning nlan shall lw pruvnlrd t,i nl, r, ;lt,- wi nrvi tlinl In- 
is breathing from tin- -elf*,,Mamed air -up|.l\, tl, »li, u 
lii« normal air-line supply f„i|-, (.1 el..,, il,- -elf.
contained air supply fall* la-low 9.» per inn ,,f i,- full tun. 
tamer pn-avurr. A quick ibariinn.it and tin t's vain- alintl 
lie provided between the apparatus and the aii-ii.r -upplt 
linae tn permit ready escape from the area, ami m pi'-vent 
loss of breathing air from thr devn-e or inhaling tlir 
surrounding atmosphere, respectively.

T BREATHING AIR

11 Both purchased and manufactured breathing air 
•hall meet or exceed the reqiremcnu of ilia specification 
for Grade D breathing air as described in Compressed Gas 
Association Commodity Specification G-7.1. Sc* tablr 
below for Grade D analysis summary, and G-7.1 for 
details including sampling and analytical procedures.

Oftl Froothtng Air Anatyala

Oj 19.5 p*rc*m min to 23.S p^nifM 
matt

CO 20 ppm mat
CO, 1.000 ppm mas
Hy<9artrba«H

(eondrnssd)
S mf/m*

H,0 Df« psiiM km i)i«n the Uwm 
pmhshU tBitpBnnvt to kw 
iwssunf rt4

*2 Balamt

Odor Free at pronounced odon

t Sh S4T (n 4b u m Stmt wi4m ^biuMb s»yfn» 
l>k M NrtnnfT is ftrmwt lwf«sp s«4 •( sir A«w t* Ow
■Mik. fm (ftU« n4f is "Hsadbek td C—pw4 Cmm “

* a» siiaois ComoratM* Oaa Aatociaien me. !00 Firm Am. Hmm nt I009t 
Aoriont prtmsd m f«4 *a tram OSMA rt9wi«iofia. fraction 1910.1)4.

a
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5.2 4 reliiblr «upplier ihould be ehoaen. Vim his
fanliti**# to dcirrmine his degree of control over the 
ntwritirn., If *n nr compressor n u»ed. it thould be 
n*trmtljnr»trri If i labncited compressor ii used, it must 
mr a nr inn monoxide or high temperature (or both) 
iiirm. Anruii contact# should be made to aaaure equips 
mm: and procedurea have not changed.

JANUARY 1944

TTil» Pag* Ray Oct 1980

Alao. drmanitype air*tuppiied reapiratora and demand* 
iyj*» aelf-oontained reapiratora operate under negative 
prrMure when the wearer inhalea. Since aotne inward 
leakaxr of contaminant may be poaaible, thaae type! 
provide much ieaa protection. When purchasing new air* 
■upplied. aelfeontained or combination type, pretaure* 
demand ahouid be specified.

RESPIRATORY PROTECTIVE EQUIPMENT
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5.3 Prefnaiih. certified breathing air ihould be pur- 
rha*rd from a reliablr aupplier. If a choiee haa to be made 
between certified air from a questionable aupplier and un­
certified nr from a reliable aupply, the litter would be 
the recommended choiee.

5.4 Determine if the air ia provided by compreaaion or
reenn*tinition (mixing nitrogen and oxygen) and inalyxr 
a* followa: —

7.4.1 A preaaure.demand type aelf*€ontained reapir* 
ator or atr-aupplied combination aelf-oontained ahouid be 
uaed in atmoapherea containing eontantinanti which can­
not be detected by imell or where ipeciai preeauuona 
mutt be taken to prevent the wearer from inhaling any 
tracr of contaminant In this type equipment, a email 
poaitive preaaure la maintained Inaide the facepiece at all 
timet, tueh that if a leak ahouid devtlop. there would be 
no leakage of contaminant into the facepiece.

Method of 
PraDiratlon

r.ienorwim - njpplier 
raw* n-»i fill calimicra 
i* uh anv x**v* other 
than air. .
C-wejwpe.ion - aupplier
Till* ealir.ler* with
ia**e other than mr

Kneonelil jtttei

Anatyiie
Recommend

Cheek 10 percent of 
eyiinrSrt Iron each lot 
for ppm CO and odor.

Anatyae all eyiindrra 
fee percent 0j. Check 
10 percent of eyiindrra 
from each let for ppm 
CO and odor.
Analyte all edtnden 
few percent Oj. Check 
10 percent of ryiindere 
from each let for ppm 
CO and odor. .

6.S In addition a complete tnilyin thould be con- 
rkjeted periodically to aaaure compliance with table in 6.1.

7. PRECAUTIONS

7.1 An extensive lilt of inaInaction! in uae and 
nrreautinna for each type of reaptritor ia given in ANSI 
Z88.2. Some precaution# are given in Table 1 under 
hradirta* ot' Limitation# and Remark#.

7.2 The manufacturer *a instruction# or precaution# of 
the ANSI atandard thoeld be poatad with the reapiratory
dr vice. ,___ "

7.3 All pereont who may hav* occatlon to uao 
reap Ira tory devlcaa, or eoueo thorn to bo uaod, a hall 

:Zm properly trained In thalr uta. Alao, in execution of 
plant diaaaier plana, proper training in uae nf respiratory 

C "D protective rquipmenl will aid in the performance of 
i wnooth and «afe rcacue or repair operation*.

7.5 A proper goal cannot bo oatabllahod It ttio tomplo 
bar* ot eye glaaaaa extend through tho aoallng odgo 
o< lulMaeo maaka.

7.6 Contact lenaea ahall not be worn with fulMace 
maaka See 54B.

7.7 All eyepiece# in fullfaee maaka approved by the 
Bureau of Mina will paa the ball drop tat, but earn* 
puttie evepieea may not paaa the needle drop tat (S4H). 
Current tchednia of the Bateau of Mina, however,
require that eyepieces ahall meet the pertinent require­
ment# for impact and penetration apecifiad in the moat 
recent ANSI Z87.1 Safety Code for Eye Protection.

7.7.1 FulLfwe maaka have been developed with 
ayatcmi for mounting corrective lenaea inaide the 
facepiece. Contact the manufacturers for aaiatanoc.

7.1 Major problem# in the uae of hill-bea maaka at low 
temperature! are pear viaibiiity and freezing of cxhala* 
tion velvet. Antifog compound# ean bo uaed to coat Uta itv 
aide and outaida of the eyepiect to prevent iu fogging 
down to about 32*F. Beiew 0*F, however, antifog com­
pound will not prevent aevera fogging. Andfog eompoundi 
break down and reqmire rappiaeation periodically.

7.1 A half-ouak fee apiece ihould not interfile with the 
wearer'a um of apoetaela or goggia. Proper aeiection of 
equipment normally will eikainale any problem of proper 
fit when taatng a aatbinatiaa of baif-oaaak facepiece and 
> eeetacla or goggia.

7.10 Persona required to war reapiratora muat be clean 
ahaven ia the area of the reapiratnr aeal.

to
R3

I 7.4 A alight negative preaaure oceura inaide the faeepieee 
. nf face-fitting air-puhfying respirators (Table 1C). Care 
‘ muat be taken to obtain an effective aeal between the 
faeepieee and face to prevent inward contaminant leakage, 

•o-iiw's r-"-t.ie i" ire a.-a 'ivs OS«A 'voulsi.cnt. Section t"t0 iK

7.11 Conventional rapiretore da not oonatituta an alv 
•oiutt barrier to tranaraiasion of apoeah. Tho reapirator 
exhalation valve uaually provide# a atiafactory pathway 
for apeeeh trenamiacion over abort dlatarteaa in relaUvelv

•it
DUP 0960547
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quit. area*. Speech tranwniaainn drvirra irr iritial.ir 
■ Caution; cheek for acceptability of rlrctrical cia»«ifi'-' 
'•t.djrfor u*c in hatardpua treat, ami NIOSH approval 
»'■<•?. mounted on rrapirator).

K. ^ .. “a *
’ >j M~'< for air aupply ihould be (elected to redat 
ro'iricau to which they may be expoaed.

1:. I. CARS

t.3.2 Cylinder. •iinll Ik- le.ird ami maintain'd *■ 
|irr«rril>od in the Shipping Container .Speeifiralion 
Refutation* of tin- Department of Transportation (49 
CKR, 1’art-173).' ‘

1.3.3 Hoaa~Miaka. Check the blower periodically 
for proper operation. Check hoae for wear and tear after 
each uae pnd cj[ean_when neeeaaary. Keep hoae capped 
when not in uae to prevent entrance of dual or other 
oonleminanta.

I ’ General. A oentraliaed maintenance, cleaning, and 
•ton;* iiauon ahould be uaed to care for reapiratory 
peoi»rti«y equipment

nf' Procedural Applicable to All Reipiratora

/ 12 * Impaction. All rr.piraior* ahall hr inapretrj
• utn'!' Prforc and after each u«e. Tho*c held ready for 
"•''rrMn u<c ahatl be inapected at leatv monthly and
• ' 'i,’^a-.h u»r. IT

«wT.

52.1.1 Self-contained breathing apparatus ahall 
monthU. ----- --i. '

1,22 Malntanoneo. When it ia neeeaaary to replace 
-••ri|| 't drtrrioratrd pan*, only thoar made apecificallv 
I-.* i!> drorr ahall he uaed; and (lie repair work ahall be 
"• ■ .«np!:*'irrd by trained personnel. For moat planta. it ia 
preferable that paru of lkia type (aubeaaonbliea) be 
rrplacid »• a unit or returned to the manufacturer or fac­
tor-! ’trained peraonnel for repair.

».2.3_Ctoinlns and Dlalnfoctlng. Reapiratory 
pmiifctivr “equipment except eanieien and eartridgci. 
ahou'd be cleaned and dtainfected after each uae, unleac 
iMipini ia individuala, when they ahall be cleaned ac 
nerruary to aaaure a aanitary and properly functioning

1.14 Air-Uni Raipiratort. The facepiece ahould 
be aenneed after each uae. ea for all other respirator*. The 
flow control.valve* ahould be inapected after each uae and 
cleaned and repaired, if neeeaaary. Air-line hoae ahould be 
cheeked for wear and tear after each uae and be cleaned 
when neeeaaary. See S1H on eir-eupply ayatem.

8.14 Self-Reae Viera. Monthly inapection la the 
moat important phaae of the maintenance program with 
thia type of equipment became the equipment ia seldom 
uaed but tnuat alwayi be ready.

8.1.8 Chomioil Cartridge Roipiraton
• » MW **"»P

.8.14.1 In planta with oentraliaed maintenance 
rutiooa, cartridge* aometimea are discarded after a 
predetermined period of uae. HaakaB Laboratory will 
establish chemical cartjijlg* breakthrough timet for 
apeciric toxie atmoapherea on requaat to aaaiat planta in 
establishing uae period criteria.

" B.344 Replacement ahould be incorporated into 
the maintenance and cleaning program. In moat eases, die 
wearer ahould not Be responsible for acheSuling replace­
ment cartridge* in hit retpirator. However, chemical car* 
tridgea ahould be changed when the wearer detoeta the 
Odor or irritating effect of the contaminant.

a.,
az

maait.

8 2 1 Storage. All reapiratory protective equip- 
ni'-ni ahall hr atorrd in e clean, cool, dry piece, out of 
diri-c" sunlight. under condition* of moderate lent* 
jv-raiurc. They ahould be located for eaay acceaaability 
and the location adequately labeled if neeeaaary. 
Hrapiratnra ahould not be atored inauch placet at lockera 
or tool boxea unlaaa they ere in carrying caaaa or boxea.

8.3 Special Procedural tor Maintaining, Cleaning, 
Oiainiecting. and Storing Reapiratora

8.3.1 Selt-Containad Braalltlng Apparalua. In 
iwmami-iyyic (Table Hi), the cylinder preaaure ahall be 
rlir, i nl monthly and recharged if below rated preaaure 
(corrected to 70*F). Recharge after each uae. following 
mant facturer’a instructions. Follow manufacturer “a in. 
at run Iona on lightness teal* for aelf-conUined reapiratora 
and h ydroaLatic teating of oompfeaaed-air cylinder*. Aaaure 
uni rrculaiur and low.preaaurr aiarma are functioning.

. 8444 Where the expected contaminant hat no 
odor or irritating effect, chemical cartridge reapiratora 
ahall not be uaed.

*

8444 Mouthpiece reapiratora ahall not be need 
for routine protection, bocauec breathing through the 
mouth may bypaee the odor or irritation warning of an ea- 
pended cartridge. Thaae do not have NIOSH approval.

8444 Particular care ahould be exereiaed in the 
atorag* of chemical cartridge* boeauae they deteriorate if 
expoeed to eacoae moiature and to gatetaua air eon- 
taminanta. Cartridge! ahould not be atored in the area 
where the workmen uae them.

84.7 Mnehanletl Flhor Raaplratora. Mrchtnieal 
filtcra of the “throwaway" type ahould be diacarded when 
the breathing reaiauncc become* botheraeme to the 
wearer. Some mechanical Filter reapiratora uae reclcarw 
able flltera. in which cave the Alter* are cleaned when the 
retpirator ia being aerriced.

DUP 0960548• in f*d wi OSHA ttlO 134
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Table 1A - Ak.Supplied Auk
HttnM ot Oaerstloo Air supply from aupotied-air breaming apparatus Sae SiH on nr-Cistnoution system

Um Oparating or repair work where mara is aipotura to suostanees tnat ara irritating or corrotiva 
to me sum ana mucous mambrtnas. but where tna stmospnara is not immadtataly dsngarous to 
tita it immadiataty oangarous to iita. me raspirstory aquipmant snoutd Pa provided as in 5 1.4 
ana tna aiT-aupptiao suit snoutd ba «epi witn a slignt positive pressure in any ease tne air 
supply snoutd not Da lass than ie minutes to allow tna worker sufficient air to escape from tna 
contaminated area. A body namess is required to nandia ma nose line and the life line, wnlen 
always snoutd ba worn as a rescue davica Helper (wearing similar air-suopiiad suit, body har­
ness. and life line) should ba assignee with no other duttas tnamo observe the man m tna 
nuardous area, attend tna life line and in emergency, ask tor help and ea ready to rescue 
the worker (Sea SI6Q).

Umnit loot

r

Tna wearing ot an impervious suit lor any estended period is estremaiy fatiguing and 
dangerous untess It is wall ventilated The suit must be impervious to tna substance an. 
countered Witn tna longest nosa length tor which use is intended assembled to tna respirator, 
and tna lowest inlet pressure intended tor operation Introducad to the air-supply nose, constant 
How units must deliver at least <efm measured at tna facepiece The exhalation resistance at
SS liters per minute snaii'noi exceed 1 men ot water. When helmets or hoods are used, tne 
same requirements must be met except mat tne How rate must be at least 6 etm For born types 
ot assemblies witn tne highest inlet pressure and snortest hose length, me maximum flow snail 
not exceed IS etm

Remark!

i

No NIOSH* approval For additional information, see Fleming. A. j.. D Ajonzo. C A., and Zapp.
J. A., "Modern Occupational Medicine." Chapter ?, "Protective Clothing tor the Cnemical 
Industry." Lea and Fabiger. Phitadeionia (i960)

K. -i. .

A Ranqua-Hiiach vortax tuba** worn as a portable refrigerator can aatistactonly coot com­
pressed air lor peraonntf waanng industrial protective elotnmg The vortex tube is light and 
small, and can ba wrapped to me belt where it does net Interfere witn physical movement The 
tube operates on 30 to 35 etm of comorassed air at 60 to 100 ps> and delivers 15 to 16 etm of air 
coolad 50 to 60*F below tne inlet air temperature. The tube can be reversed and used es a 
heater.

rtigi« tv OccuoaMonsi *ar«ty ana Mtwtft. u S Oaac a* naann. iawcatian ana waKara
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: I. i

'■>1-31*3 includes requirement* of th* Occupational Saiaty and Health Act_a?l970 (OSHA) as pupiisnad m th* Federal 
“c- OSHA information i* printed in rad. _

I.
1. SCOPE

i._ *nndard provides information for the selection. 
"■7 _*ni3_ carr of^ respiratory protective equipment
irr*piraiora)‘. The term “respirator" in this standard it 
ujrd inclmjvelr and applies to atmoaphcre-suppiytng and 
i!rjiunfying device* that provide breathable air to the 
-,-sfrr within the limiu of the equipment, whatever the 
•qiir^Tof air. This standard does not apply for exposure to 
nirlmme radioactive contamination for whieh special con. 
•■■Icraiion may be neceaaary.

2. GENERAL

i * I

: - i

i»
?j<_ h—rurainrs <hnul<i not be u«ed a* a lutwtituie for 
‘iC]'M ' <‘\hau*t ventilation or other rnpnrcring control

ih: - >4- • ... -
^ .Respirators shall be worn at all tunes where the. 
ai.no«phere may be harmful to employees due to unusual 
conditions. and where work it neceaaary in conliminated 
idrbxtpen-deficient, confined areas.

jj*” 2.2.1 When the air is deficient in oxygen, the sytnp- 
tnjTi.'range from increased volume of breathing and se­
re feral ion of pulse rate to unconsciousness and death, 
depending upon oxygen content and the degree of a per- 
•oV« activity. Unconeelousnaes la Immediate when e 
mnn breathe* pure nitrogen end deeth may tollow In a 
l#;j minute*.

ir'2^.2 An oxygen deficiency may indicate a hazard^ 
ntljrr thsn^ inert gaa: e-g., flammability (see 4.4), akin 
tonicity. or ali«orption through the akin, particularly 
hydrogen cyanide. Threshold limit values (TLV'a) of air 
mjitiminanls are given in S2T. Portable oxygen and 
ini.ic gas detector* are covered in SJT.
i.------ _?>

2. '.1 Cure oxygen shall not be used in atmosphere- 
• implying respirator*.

i-__ 3. APPROVED RESPIRATORS

3. ‘ Where schcdui** for a particular type of equipment 
have bern established, only equipment listed and ajw 
priivrd by the Uurr-au of Mine and the National Institute 
f<>> Occupational Safety and Health shall be used.

Pyuans prinisd >n mf ws Mem OSHA repwlulon*. Section 1110 <34

3.1.1 Respirators purchased. on or before 
Saptombor 30, 1974 and meeting the following Bureau of 
Mines Schedules are approved for u«e until the following 
dates:

Type of 
fteepfrator

Self contained 
Ca* masks 
Supplied sir 
B»i*t. hsne. men 
Ol'mtrai eirtrkige___

Bureau of 
Mines 

Approval
Schedul*

13 thru I3E 
HF
ion
2IR
23(1

Tseminal
Us* Data

March TT 197V

il — —
K

. JlACOW * *

V®n4o*s 0*4 •• 4®sif"®*i®«s ®r® 4®tcrib® «<*4 may
>T®f iwclud® all ®«c®®t«bl® ®r*4uelt. Substitutions by su®®ii«rt «r® f® b® m®4® 
only on «®»f®v®l •! th® l®e®< suth®rtry initi«t(n« th® us® ®l this St«tt4«r4.

. March 3t. 1990 
Match 31. 1976 

. March 1976
* fensm mtf^nnuine* heealhing sprawl,,. m,. he icwfvt'«i in ewet 

toe ropnremew. of 10 CTR. I'm 1 I awl rel«lvle4 R.f.r in mamifee. 
lueer, Teeminsl w Ian are hninc reennvrte.eeri K, OSH \. Chees 

'^ueeeia suite vrth tiepaffmersal f>*-!!* f innrdinstnn. ^ 

v* Tensisal mr Sam has Venn withSeawn an* i« ifwIeAnue. _

* 3.1.2 Respirators purchased after Saptambar 30. 
1974 shall be manufactured per quality rontrnl plan ap. 
proved under Title 30. Code of Federal Regulations. 
Part 11 and shall rpjet the requirements of the Btireiu of " 
Mines Schedules shown in 3.1.1. Such equipment will 
bear an approval label bearing the letters “TC“ instead of
-bV".

3>1s2.1 Kietptlon, ippm^d respirator* pur*
chaaod attar Saptambar 30, 1974 and on or balora 
Jun* 30. 197$ may b« marked “BM" if N10SH ha. ap­
proved the vendor's quality control plan under which die 
respirator waa manufactured.

3.1.3 Respirator* purchased attar Juno 30, 197S 
shall meet the requirement* of Chapter 1. Title 30. Code 
of Federal Regulations. Part 11 - Respiratory Ptotnetrv* 
Den oca; Teals for Permissibility. '

SJT A Hat of tho respirator) and their manufacturers, cer- 
tifiad by th* National Institute for Occupational Safety 
and Health (NIOSH) per _3.13, maj^ be obtained on _ 
request for HEW Publication No. (NI06H) 75-119 plus 
ctatunuiativo supplemcnta front

NI06H Testing and Certification Laboratory 
944 Chestnut Ridge Rd 

_ Morgan towtu WV 26505

DUP 0960554
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3.3 \f,'i' present time, there are mi approval srhedulrs 
fn- n r.-upptied mill.

3.4 \ li»t nf th<* w«vrral types of respiratory protective 
epjinirrnt, method nf n|>rration. use, limitation*, ami 
"•"uors* i- guru in Table 1. For mlilitiormt information in 
tli'i regarn. refrreniT should be made to:

H-ru iinM fur Respiratory I’nifrrtion. ANSI Z88.2. 
Vntrrtran National Standards' Institute. Inc. 1450 
llroadua'. New 5 nrk. NY 10018 ^

It noire tori Protective Knuiptnrnt. Data Sheet 
'1 - 44 t National Safety Council. 423 North Mirhtgan 
\ i enue. Chicago. II. 00611

Respiratory Protective IVvirrn*Manual published by 
Nmeritan Industrial Hygiene A««ociatinn ami 
Tmcriran Confrrrnrr of Governmental industrial 
IKgirn«i» (n»pir« are available from Hraun ami 
!Irttmn.-l.l Inc. Hot 1203. Ann Artior. Ml 48106)

4. USES AND LIMITATIONS ,

4.1 t .rr. of respiratory pnitrrtivr~rt|uipmem shall have
tnrilii.il approval. __ /

4.2 Tha iir-purlfying raapiraior*: I.*., eanlsttr gat 
mask a. chamical eartrldga raapiratora, and mechani­
cal filter ratpirators (Table 1C) ahall not be used lor 
rescue work, or lor emergency work ol any nature.
I 'm- i. l*i aii-o thru* ri-piratnri ilo not supply osygrn ami 
tli.*rrfitn* tlr rwii protect against |Mt««iliir oxygen liericirn- 
111’. inlirr rra«on« for tin* ntjuirrmrnl arr that:

a. !>.■»• musks arr illlrmlnl fur usr with mi more 
Ilian 3 purr "til li> volume of most toxic gases.

B. I ii"tnicsi cartridge rrspirators are intended for 
n-<- in sianirtraoily jnwer Hour (as ronrrntralmns than 
canister g;p mask*. Limits vary from (1.05 percent 
in.iMiniini to O.l/pcreenl nutiimuffl.

4.3 The following warning «igmT require immniialr 
return to frmlt air:

a. I ivomfiinuhl" lira I in tiir inhaled air. (A 
proprrly np Taunt: canister will hccninr warm on ex. 
fMi.iir*. to certain ga«e- or ia|Mtrs. hut a ranister which

Imroinrs rttrrmrly hot imliratra that ronrrntrations 
ahovr tiir canistrr limit havr lieen encountered.)

b. If nausra. dimness nr sign* nf distress develop.

C. If tIt** ranister ha« a window imliralnr witieh 
•iniws thr specified color chanfr.

d. If any leakage is ilrtrctnl hy smrll. ts«tr. ryrs. 
m>«" or thrust irritation.

e. If hi(h breathing tesiaunee develops.
4.4 Air purifvina respirators, shodfiT not hr u*nl in

atmosphrrrs immediately ilangerptji to life anil hralth or 
wltrn tiir ronlsminant has |Mtor warning proprrtirs, r*. 
crpt for rscapr. /

4.5 U«rrs shmilil srlrrt ranister* and rartrulm sprrj. 
firallv approved for thr tosie go« and ronrrntration to iir 
rncnuntrrril. Canistrr masks that brar thr latirl “All. 
service." “AII.Purpose,*1 nr "Universal" should not hr* 
nsrd fur a sperifie gas or vapor if a ranistrr is availahlr for 
that speeific (as or vapor.

4.6 Although self.mnlained breathing apparatus nr eom- 
lunation girdinr and selfwomained lirrathing apparatus 
birr no conrrntration limit in regard to tuxieity, many 
toxic gases and vapors arr flammable and thr u«rr rottlil 
l>r rsposrd to a potrntial firr or explosion. Thr 2-pereent 
conrrntration limits appmvrii for tnsir gas rrmnvgl with 
rsmstrr.typr masks is within thr flsmmslilr rangr for 
smnr gasrs. Cork in atmosphrrrs in or nrar thr flam- 
msldr rangr is prohiiiitrd. When thr possibility of flam- 
malilr atmosphrrrs rxiats. a rhrrk should Iir mailr with 
an rsplosimrtrr snil prrmissahlr rnnrenlrallim* run- 
finnrd prior to rntry. Standard K6J pmviilrs information 
and instrortions for usr of portable flummahlr va)Mir and 
pis detector*.

4.7 Respiratory protrrtion i« rei|uirrd for rsnerr susfint. 
agents. Refer to OSH A regulations fur iprrifir require, 
mrnls. Section 1910.1000 series and to S2T.

4.8 An iim-nntaininated supply of air must hr assured 
when using a hose mask with likiwrr.

S. SELECTION

5.1 In sriretmg a respirator, the following fartors |5.1 - 
5.1.6.I) ami Tahirs 1 and 2 should lie I'oiiaulrrrd. 
Kngmerung l)rpt Report. Arrrssion No. 15167 “Respir­
ator Selection." also will provide guidance.

a. Nature of the hoaard
b. '>rvrrily of the iiaaard 
C. l ypr of contaminant

+

»d0

/

/

>'ii"»»i cems: ir ICO a<* liom OSHA lacuieioni. Sactier tttO 1000 sanas
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d. Concentration of the contaminant 

- a. Period protection it required

f. Location of the contaminated area with rmpeet 
to a source of reapirable air

tf. Expected aetirity of the wearer 
h. Operating charaeteriatica and limitationa of the 

available re»piraton

I. Safety regulation* of atate or loeal governments

'■» 5.1.1 Self-eomained breathing apparatua rated for 
it least 30-minute service time ahould be used for entry 
intn an irreapirabie atmosphere.

5.1.2 Self-contained breathing apparatua with leas 
titan a 30-minute air supply shall be used only for 
emergency egret* and not for rescue work or reentry.

5.1.3 Operating tune for self-contained apparatus is 
cased on moderate work rate*. Operating time it reduced 
ty increaaed respiration required by heavy exertion.

5.1.4 Oniy self-contained breathing apparatus, 
cr combination alr-lln# respirator and self-contained 
breathing apparatus, shall bo used in oxygen-deficient 
atmospheres or whore the contaminant la, or might be, 
Immediately dangerous to life. The air in the self- 
canuined unit of the combination air-line respirator and 
d>lf.conisined breathing apparatus shall be used only for 
rtreat in event the hose-line supply of air is interrupted. 
The volume of this exit supply may vary for different ap­
plication*. but shall be ample to allow the worker suf­
ficient air to eecapa from the contaminated area. In any 
ci*e. this supply shall not be lest than 3 minutes. Con- 
ai deration should be given to using only positive pressure 
units.

5.1.5 Eaeape masks are used only while the wearer 
lravet a contaminated area. They are approved under 
Subpart 1. 30 CFR Part 11 and have a half maak 
fucepiece, or a mouthpiece. Where eye irritation is a con­
sideration. a full faeepieee should be used. For eaeape or 
anergency purpoeea from unknown concentrations of ta­
li emely Hazardous atmospheres (any gas or vapor having 
a rated lethal concentration LC SO of leas than 10 ppm), a 
pressure demand self-contained breathing apparatua or 
combination pressure demand supplied air respirator with 
p*easure demand self-contained breathing apparatus shall 
b: used.

5.1.5 Entry Meeks. Use self-contained breathing 
apparatus with at least a 30-minute air auppiy or a eons, 
bi nation supplied air respirator with self-contained 
breathing air apparatus. Unit shall be of the pressure 
demand type. The entry masks should be located outside 
of the potentially affected area in a noncontaminatad area 
and properly identified and protected.

5.1.7 Fire Fighting. Use self-contained breathing 
apparatus with at least a 30-minute air supply. Unit shall 
be the pressure demand type.

*■ 5.1.1 Schedule 13E of the U. S. Bureau of Mine*
an self-contained breathing apparatus requires a~ re­
maining sendee-life indicator or warning for compressed 
breathing air (txcept for aalf-rescut). Some equipment 
now on plenta may not have these alarms. These can and 
should be obtained from equipment suppliers for ijy 
paratu* not to equipped.

S.1J.1 When the device it a combination self- 
contained breathing apparatus and air-line respirator 
(supplied-air respirator), either a manual or automatic 
vaive(a) shall be provided to ehinge to tht self-contained 
air supply if the air-line supply fails, and to prevent the 
wearer breathing contaminated air from the outaide 
atmosphere. If a manual valve is provided, it ahall ba 
easily operable and loeated in a position which ia Con­
venient to the wearer. If an automatic valve ia provided, a 
warning alto ahall be provided to alert the wearer that ha 
it breathing from the self-contained air supply, (1) when 
his normal air-line auppiy fails, or (2) when the self- 
contained air auppiy fall* below 9S percent of its full con­
tainer pressure. A quick disconnect end check valve shall 
be provided between the apparatus and the air-line suppty- 
hote to permit ready escape from the erea, and to prevent 
loss of breathing sir from the device or inhaling the 
surrounding atmosphere, respectively.

8. IREATHINQ AM

6.1 Both purchased and manufactured breathing" air 
shall meat or axeaad the requirements of th« specification 
for Grade 0 breathing air aa described in Compressed Gas 
Association Commodity Specification G—7.1-1966*. Sac 
table below for Grade D analysis sunsnary. and G-T.l for 
details ineluding sampling and analytical procedures.

On •roeiNny Air Analyala -
19 parcant lit la ii pa roans mast

CO 20 ppm mat

CO, 1X00 ppm avaa
Hytfeocarbonj

(condaasad)
5 aig/m1

HjO Daw paint lata than tha lawaat 
probable wmpanlurv w ke 
sncaapsarad ♦

Balms*

0<far Frea af paatsneti adort

r hi MT In Cm* an Smt rvsOnf psnaMs axyata smtyasr*. 
I This 0 iwcvoery la smM [imm* tap *-W-r af sir flaw la the 

naOk Far lakiat (afar la "HaaAaafe af C—pri mi Casas*

* *, tiitola from ComoretsaO 3as Atteeiaiion me. MO-Finn Ava. Nee vbra. NY 10 
Sections primed in rau are tioai OSMA isguituons. Sacuon lttO.13*

mm* DUP 0960556
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8.2 \ rtliahli- <upplirr dtoulti Up chosen. Visit Kip

fu. iiilip* i!> determine hit degree of control orrr thr 
op-watinn.'' If *n air compressor is used, it should br 
nnnlunnrated. If a lubricated compressor i» used. it mini 
ha, * a carbon monoxide or high temperature (or both' 
linrm Annual contacts ahould be made to aaiure equips 
incm and procedures have not changed.

JANUARY 19M

TM» P«Q* D+C 1971

Ai»o. demanitype air-supplied reipiratora and demand* 
typr ielf*oontained reapiratora operate under negative 
prraaure when the wearer inhale*. Since some inward 
Irakaar of contaminant may be poaaible, theae type* 
provide much leaa protection. When purchasing new air* 
supplied. aelf-contained or combination type, preaaure* 
demand ahould be specified.

z— —

RESPIRATORY PROTECTIVE EQUIPMENT

6.3 Preferably. certified breathing air ahould be pur­
chased from a reliable aupplier. If a choice haa to be made 
between certified air from a queationable aupplier and un­
certified air from a reliable aupply, the latter would be 
llie- recommended choice.

8.4 Determine if the air ia provided by compreaaion or 
reconatirution (miaing nitrogen and oxygen) and analyte

- Analytic . 
Racommend.

Cheek 10 percent of 
eyiindera from each lot 
for percent CO and odor

Analyte all cylinder* 
for percent Oj. Check 
10 percent of eyiindera 
frern each lot for percent 
CO and odor.
Analyte all eyiindera 
for peretnl Oj. Check 
10 percent ef cylinder* 
fm aach let fee 
percent CO and athtr.

as foilowa:

Mat nod of
Srsoaratlon

Compre-eion - natpiier 
ooea not fill cytindera 
with anr |a*ri other 
uian air.'
'Vmprceidn'- supplier 

Is eviintirrs with 
ssses ooer than atr

Rrcon«ututioai

8.S In aiidition a complete analyiia ahould be con­
ducted periodically to asture compliance with table in 6.1.

7. PRECAUTIONS

7.1 An intensive list of instruction* in uae and 
precaution for rich type of reapirator ia given in ANSI 
Z88.2. Sothr—prreautiona arr given In Table 1 under 
hradinrs of Limitations and Remarks.

7.2 The manufacturer's instructions or precautions of 
thr ANSI standard should be pasted with the respiratory 
device.

7.3 All persona who may have oeoaalon la uaa 
respiratory devices, or cause Mtom to bo used, should 
bo propariy tralnod In Iholr use Alio, in exaeution of 
plant disaster plana, proper training in use of respiratory 
protective equipment will aid in the performance of 
smooth and safe rescue or repair operations.

7A.1 A pr**tura,demand type aalf-eontained reipir* 
ator or air-supplied eombination *etf*eontaincd ahould be 

>ed in atmospheres containing contaminants whuh can­
not be detected by amell or where apecial precautions 
mu at be taken to prevent the wearer from inhaling any 
User of contaminant. In this type equipment a amall 
positive preaaure ia maintained inaide the faeepieee at all 
tunes, such that if a leak ahould develop, there would be 
no leakage of contaminant into the faeepieee.

7.8 A proper tsal cannot be •stsbtlshsd If the tempts 
bars of ays glasses sstond through the sealing edge 
ol tuil.lses masks.

7.8 Contact lenses shall not be worn with hill*Cace 
masks. See S4H.

7.7 All eyepieces in full*faee maaks approved by the 
Bureau of Mines will past the ball drop leak but some 
plastic eyepieeaa may not paat the needle drop teat (S4H). 
Current schedule* of the Bureau of Mine*, however, 
require that eyepiece* (hall meet the pertinent require* 
menu for impact end penetration ipecificd in the moat 
recant ANSI ZS7.1 Safety Code far Eye Protection.

7.7.1 Full*faee mask* have been developed with 
systems for mounting oorreetiv* leneat inside the 
faeepieee. Contact iht manufacturers for aaaistenee.

7.S Major problem* in the uaa of full-face maaks at low 
temperature* are poor visibility and freeling of exhale* 
tion valve*. Antifog compound* can be uaed to coat the in- 
aide and outside of the eyepiece to prevent tu fogging, 
down to about 32*F. Below 0*F. however, antifog com­
pound will not prevent severe fogging. Antifog compounds 
break down and require reappiication periodically.

7.9 A half-mask faeepieee ahould not interfere with the 
wearer'* use of spectacle* or goggle*. Proper selection of 
equipment normally will eliminate any problem of proper 
fit when using a eombination of half-mask faeepieee end 
spectacles or goggle*.

7.10 Persona required to wear respirator* must be eleen 
ihaven in the tree of the reapirator seal.

+

1*4

\

CO
o»

o

>*

U-l
O'

7,4 A «!i*it negative preaaure occurs inaide the faeepieee 
of face-fitting'air-purifying respirator* (Table 1C). Care 
mu«t he taken tn obum an effective seal between the 
faeepieee and fare to prevent inward contaminant leakage.

•onions onm.to m rad art Inwe 09HA regulation*. Section 1*10.114

7.11 Conventional respirators do not constitute an ab­
solute barrier to transmission of speech. The respirator 
exhalation valve usually provide* a aetiafactory pathway 
for speech transmission over short distances in relatively

CONFIDENTIALDUP 0960557 b
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quiet areas. Speech transmission device* trt available, 
i C autton: cheek foe eeeepubility of eleetne*l ci*««ifi. 
ration for uae ia hazardous area*, and NIOSH approval 
-rirn mounted on ra^iratSr).

1 12 Hoaea for air supply thoold be (elected to reaiat 
chemical* to which they may be expand.

I. CANE

1.3.2 Cylinder* *holi be tetted and matnumed •• 
preieribed in the Shipping Container Specification 
Re|ulation* of the Department of Traaportation (49 
CFR. Part 173).

■44 Ho00 Maaka. Cheek the blower periodically 
for proper operation. Qjack hoae for wear and tear after 
each uie aad clean when neeeeaary. Keep hoae capped 
when not in uae to prevent entrance of dust or other 
contaminant*. —

I t General. A centralised maintenance, cleaning, and 
«»ip station ahould be uied to care for reap .-ato.-y 
prt'tertrvr equipment ^

Procedure* Applicable to All Roeplratore

>4.1 Inapoetton. All rapirator* (hall be inapected 
mg unci* before and after each uae. Those held ready for 
mrrfrnrj use shall be inapected at least monthly and 
aiti-r each use.

14.1.1 5elf«onteined breathing 'Spparatus shall 
tw inspected monthly.

>44 Malntananet. When it is necessary to replace 
or deteriorated part*, only those made specifically 

ior the drrtce ahall be used; and the repair work (hall be 
accomplished by trained personnel. For moat plant*, it ia 
preferable that part* of this type ((uba*etmbliea) be 
replaced aa a unit or returned to the manufacturer or fac­
tory traisd personnel for repair.

•44 Cleaning and Dtsinteetlng. Rcapiratory 
pnitective equipment, except canister* sad cartridges,
should be cleaned aad diainfacted after aech uae. imlaas 
assigned to individaals, when they ahall be cleaned aa 
nercaaary to aasura a sanitary tad properly functioning
mask.

£

>44 Storage. All respiratory protective equip, 
mem iball be stored in a clean, oool, dry place, out of 
diract sunlight, under oondUiom of moderate tarn, 
peiaturt. They ahonld be located for aa*y aeeeoaability 
and the location adequately labeled if neeeeaary. 
Respirator* should net be —rod in raeh place* ss iocksra 
or tool baa aalas they we in carrying eases or bona.

C“D
o

<3
m

>4 tpcsM Ptuoedarae tar HaMahting, Cleaning, 
otulnlacilnE, and Staring Raapiraiora

■4.1 — Centilnad BrMtMng Apparatus. In
demamhlypn (Tabln IB), the cylinder praseiws shall bn 
chicked monthly and rnchargsd If below rated preeaare 
(ccrrnctod to 70V). Rich ergs after eaeh sue, following 
manufacturer's instructions. Follow manufacturer'* i» 
nrjctioa on tightness tala for self-contained respirator* 
anil hydra la tie toting of coapreaiad air cylinder*. Aarere 
that regulator and low-praaeure alarms are functioning.

■44 Alr-Uno Naeplratars. The faeopiaco should 
be aerriad after each use, sa for all other respirator*. The 
flow control valve* should he impacted after eaeh uae and 
cleaned and repaired, if oooassary. Air-line hose should be 
chicked for war and tsar after oaefa uas and he cleaned 
when necessary. So S1H on airwnpply intern.

>44 Sad-Naacuart. Monthly in paction is the 
moat important phase of tht maintenance program with 
this type of aquipmrnt bacinK the equipment is aeldom 
uaod but mot always be ready.

■44 Chemical Cartridge Raapiratore

•44.1 In plants with centralised maintenance 
nation*, cartridges sosnatnrm arc discarded after a_ 
predetermined period of use. Haakal Laboratory will 
establish chemical cartridge breakthrough time* for 
specific toxic afaphara on request to asaist plants in 
enahliahing urn period criteria.

1444 Raplaomaant should be ineorporttad into 
lha maimaaaaa and cleaning program. In oat inn, the 
wearer ahould not be reepootible for scheduling replace­
ment cartridge* in hit rapirator. However, rha—ic.l car* 
tridgee ahould be changed when the wearer detacta the 
odor or irritating effect of tha ooatamiaaat

■444 Where the aspect ad oontaminant ha ne 
odor or Irritating affect, chemical cartridge respirator* 
ahall not ha aaad.

■444 Meuthpaare rapirnton shall not be naed 
for routine protection, baeanie breathing through the 
mouth may bypass the odor or irritauoo warning of an ex­
pended cartridge. These do not have NIOSH approval.

1444 Particular car* ahoald ba axtreiaed in the 
storaga of nharalral eartridgm bar ana they deteriorate if 
exposed to exoaa* moiauao aad to gueoua air aa> 

CaiUiilgaa ahould not be stored in the area 
where the wnakiaaa aaa thank

•4.7 Mechanic at ntor Raapiraiora. Mechanical 
filters of tha “throwaway" type ahould be discarded when 
the breathing resistance b score a* bothersome to the 
wearer. Soane —achawtral filter respirator* uaa reelsan* 
able filter*, in which case the filter* are cleaned when the 
rapirator is being sarviaed.

+

•crrions snmad In red are fro* OSHA rsguianona. Section 1*10.1 J4
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RESPIRATORY PROTECTIVE
EQUIPMENT

SAFETY
ENQtNEERINO STANDARD

l»u«o JAN 19*4
n«$ PM 
•rvt*D OCT 19«0
stanqamo
RCAWIM0 o m o 1971

S 2 H

Pag* 1 of •

^•g ittr CSHA intormition is printed in rad.

i. scope

Thu rtandard provide! information for the selection. 
um. <nd care of respiratory protective equipment 
i respirators). The term “respirator" in thii aundard is 
used inclusively and applies tc atmosphere-supplying and 
■ ir purifying devices that provide breathable air to the 
»eirer within the limits of the equipment, whatever the 
source of sir. This standard does not apply for exposure to 
sirliorne radioactive contamination for which special con- 
«ioe ration may be necessary.

2. GENERAL ^ ^

2.1 Respirators should not be used as s substitute for 
sJequale exiisust ventilation or other engineering control 
mejioda.

2.2 Respirator* shall be worn at all times where tha 
sunosphere may be harmful to employees due to unusual 
conajuons. and where work is necessary in contaminated 
or ozy gen-deficient, confined areas.

2-2.1 When the air is deficient in oxygen, the symp­
toms range from increased voiiene of breathing and ec* 
ceieretion of pulse rate to unconaeiousaeas and death, 
deptnding upon oxygen con lam and tha degree of a per­
son's activity. UncnnaelouwMM It Immndlato whan a 
man braaihaa pura nltrapgn and daatfi may fallow In a 
faw minutaa.

2JJ An oxygen deficiency nay indicate a haaard 
othrr than inart fast e-g- flsanmehility (see 4.6), akin 
toxicity, or absorption through the skin, particularly 
hydrogen cyanide. Threshold limit values (TLVs) of air 
contaminants are^ gsvea in S2T. Pnnabla oxygen and 
toxk-gas detector* am coveted in SJT.

U Put oxygen dull nat be used in open circuit, self 
cotuained. ttmeephece-ruppiymg respirators. er in air-tina 
type ruapiraiava.

2A A closed circuit (rebec .ithing) ayeiam reeireuiates 
axhiiled air, makes up oxygcu and — more* undeniable 
gaaei such as carbon duixide. Pura oxygaa must bo used 
with these systems. Systems approved by the National

Institute for Occupational Safety and Health (N10SH) 
which utilise a high-pressure cylinder for oxygen may be 
used. Qoaed circuit oxygen generating type equipment 
•hall not be used.

IS Each loeation shall develop written procedures 
covering the seloctiosi, use, and maintenance of 
respirators.

3. APPROVED RESPIRATORS

3.1 Only equipsnent approved by the National Institute 
for Occupational Safety and Health/Mine Safety Health 
Administration (NIOSH/MSHA) shall be used.

3.1.1 Respirators purchased attar September 30,
1974 shall be manufactured per quality control plan ap- 
proved under Title 10, Code of Federal Regulations.
Part 11. Such equipment will hear an approval label 
bearing tha letter* “TO imtead of "BM."

3.1.1.1 fxooplluni. Self-contained breathing ap­
paratus approved by Bureau of Mine* under Schedule 13 
through 13-E equipped with an audible cndmf-eervice 
life indicator and gas masks approved by Bureau of Mines 
under Schsihile 14F are approved for uao until further 
notice provided they (1) were fabricated, assembled, or 
built under an approval or any modification thereof issued 
by tha U. S. Bureau of Mines, Department of the Interior,
(2) were purchased on or before June 30, 197S, and
(3) are anainuinad in an approved condition.

12 A list of tho respirators and their manufacturer*, 
certified by N10SH may ha obtained by requesting HEW 
Publication No. NIOSH 7S-119 plus cumulative sup­
plements from:

NIOSH Tasting and Certification Laboratory 
944 Chestnut Ridge Road 
Morgantown, WV 26S0S

Diriasoo of Technical Services
NIOSH
Rohan A. Taft Laboratories 
4616 Columbia Parkway 
Cincinnati, OH 4S226

DUP 0960559Comma pweas satis kwe OUHA leeulmsri. Sacrnm 1*10.131

Vender* and merchandise designation* are fiven to describe laerarlels and stay 
net include all ecceprobi* presuers. Suberiiutians by suppliers era ta be dado 
enly an approval *r the iecei authority inlri sting tno uao of tkit stonderd.
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3.3 At thr present time, there irr no approval schedules d. ]f tfTy leakage i» drtectrd by amrll, taste, eyes,
fur air-supplied »uiU. nose or throit irnution.

+
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3.4 A liit of thr several type* of respiratory protective 
rrpjipinrnt, m*thnd rtf operation. u*c, limitations. and 
rrmsrks i» (turn in Table 1. For additional information in 
lh:- rrgard. rrferrncr ahould be made to:

"Practices. for Respiratory Protection." ANSI ZB8.2. 
Amrriran National Standard* lnatitute, Inc. 1430 
Broadway, New York, NY 10018

Rrtpiratnry Protrrtivp Equipment. Data Sheet 
D-444, Nntinnal Safety Council, 42S North Michigan 
Atpnue, Chicago. IL 60611

"Respiratory Protection Program, A Manual and 
Guideline," American Industrial Hygiene, 
Association. 47S Wolf Ledge* Parkway. Akron. 
OH 44311

«. USES AND LIMITATIONS

4.1 Users of respiratory protective equipment shall have 
medical approval.

4.2 Th* air-purifying r**plraton; l.a., canlator gat 
meiki, chemical cartridge reepiratort, and mochant- 
eal filter retpiralera (Table 1C) ahall not be ueed for 
rescue work, or for emergency work of any naiurt.
This is le*rau*e tliese respirators do not supply oxygen and 
therefore rlo not protect against possible oxygen defieien. 
cies. Other rrnsona for this requirement ere that:

a. Gas masks are intended for uae with no more 
then 2 prrrenl by volume of most toxic gaaea.

a. If high breathing resistance develop*.

4.4 Air purifying respirators ahould not be u*ed in 
atmospheres immediately dangerous to life and health or 
when the contaminant has poor warning properties, ea- 
eept for escape.

4.S Users should arirci canisters and cartridge* apeci- 
Really approved for the toxic gas and concentration to be 
encountered. Canister mask* that bear the label “Alb 
Sen ice," "AtbPurpo*e,” or “Universal” ahould not be 
used for a specific gaa or vapor if a eaniater is available for 
that apeeifie gas or vapor.

4.S Although self-contained breathing apparatus or com­
bination air-line and aelf<ontained breathing apparatus 
have no concentration limit in regard to tnxiei.y, many 
toxic gates and vapors are flammable and the user could 
be exposed to 1 potential flee or explosion. The 2-percent 
concentration limits approved fnr toxie gaa removal with 
caniater-type masks is within the flammable range for 
tome gaaea. Work in atmospheres in or near the flam­
mable range is prohibited. When the possibility of flam­
mable atmospheres exists, a check ahould be made with 
an exploaimeter and permiaaable concentrations con­
firmed prior to entry. Standard F6J provides information 
and instructions for use of portable flammable vapor and 
gaa deteetora.

e

o
c?

> 
I—I_t
Cel

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

b. Chemical cartridge respirator* arr intrnded for 
u*e in significantly lower toxic ga* concentration* than 
canister gas masks. Limits vary from 0.0S percent 
maximum to 0.1 percent maximum.

4.3 The following warning signs require immediate 
morn to fresh air:

«. U nroinfortsble heat in the inhaled air. (A 
properly operating canister will become warm on rx- 
posurr in certain ga>ra or vapors, but a canister which 
Iweomet extrsmely hot indicate* that coneentrationa 
slam- the canister limit have been encountered.)

b. If nausea, dirtiness or sign* of dintreaa develop.

C. If thr canistrr has a window indicator which 
•lmw« the specified color change.

Pontnrt nrvwso tiwn Ws OSH* sapuimona. BeaMan Tt 10.1000

'■ONFIDENTIAI

4.8 An uncontaminated supply of air must be assured 
when using a hoae mask with blower.

I. SELECTION

3.1 In ae lee ting a respirator. the following factors (3.1 - 
5.1.8.1) and Table* 1 and 2 ahould be considered. 
Engineering Dept Report. Accession No. 15167 “Respir­
ator Selection,” also will provide guidance.

a. Nature of the haaard
b. Severity of the hatard

6. Type of contaminant
d. Concentration of the contaminant

0. Period protection it required
1. Location of the contaminated area with respect 

to a source of reapirable air

DUP 0960560
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, S' E*peel«i letivity of the wearer 5.1.7 Fir* Fighting. Lite *elf<om«ined breathing
..apparatus with at leaat a 30-minute air supply. Unit ahall 

h. Operating charaeteriitici and limiutiona of the be the preeeure demand type, 
available reapiratora

I. Safety regulations of state or local governments

5.1.1 Self-contained breathing apparatus rated for 
'Vf least 30.minute service time should be used for entry
into an irrespirable atmosphere.

5.1.2 Self-contained breathing apparatua with less 
:tlian a JO-minute air supply shall be used only for
emergency egress and not for rescue work or reentry.

5.1.3 Operating time for self-contained apparatus is 
listed on moderate work rales. Operating time is reduced

! by increased respiration required by heavy exertion.

5.1.4 Only salt-contained breathing apparatua, 
or combination alr-Hn* respirator and aolt<ontalncd 
breathing apparatua, ahall be used In oxyger.-dellclcnt 
atmospheres or where the contaminant la, or might ba, 
Immediately dangerous to Uto. The, uir in tlic self- 

'contained unit of tha combination air-line respirator sml 
'.self-contained breathing apparatus shall be used only for 
rcress m event the hose-line supply of air it interrupted. 

.The volume of this exit supply may vary for different ap­
plications. but shall be ample to allow the worker suf- 
fieirnt sir to escape from tho contaminated area. In any 
case, this supply shall not be lesa than 3 minutes. Con- 
siderstion should be given to using only positive pressure 
units.

5.1.5 Escape masks are used only while the wearer 
leaves s contaminated area. They arc approved under 
culipan 1. 30 CFR Part 11 and have a half mask 
farrpieee. or a mouthpiece. Where eye irritation ia a eon-

j dderation. a full facepiece should be used. For escape or 
'mergency purjmeet from unknown concentrations of ex* 
\remely hatardoua atmospheres (any gaa or vapor having 
.i >atrd lethal concentration LC 50 of leas than 10 ppm), a 
pressure demand self-contained breathing apparatua or 
combination pressure demand supplied air respirator with 
pressure demand self-contained breathing apparatus shall 
Ise used.

5.1.1 Entry Masks. Ust self-contained breathing 
upperstut with at least a 30-minute air supply or a com­
bination supplied air respirator with self-contained 
breathing air apparatua. Unit shall be of tha pressure 
demand type. The entry masks should be loeated outside 
of the potentially sfTertrd area in a noneomaminaied area 
ind properly identified and protected.

5.1.5 Schedule 13E of the U. S. Bureau of Mines 
-on self-contained breathing apparatus requires a re­

maining service-life indicator or warning for compressed 
-brtathing air (except for self-rescue). Some equipment 
now on plants may not have these altrms. These can and 

^should be obupied from equipment suppliers for ap­
paratua not so equipped. __

5.1.5.1 When the device is a combination self* 
contained breathing apparatus snd sir-line respjfitor 
(supplied-air respirator), either t manual or automatic 
vaive(s) shall be provided to eliangr to tiie self-contained 
air supply if the air-line supply fails, and to prevent the 

.-.wearer breathing contaminated air from die uutiiile 
.atmosphere. If a manual vslve is provided, it shall be 
rasily operable and located in a puaitinn wliith is ton- 
venient .to the wesrrr. if an nulumatic tidve is prnvuled. s 
warning also shall lie provided lo alert the wcnrrt that lie 
it brrtliung from the -eK-umtsmed sir . t W when
jus normal air-line -uppl, fniU, m (J) wl.«ii die self- 
contained air supply falls l«ltiw 9.1 perri-tn of i,. full con- 
Jaincr pressure. A quick iliaruitnn-t and tlii-tk vain- >.|iall 
he provided between the apparatus snd the nii -livijjjph 
hose tu permit ready escape from the area, and tn prevent 
loss of breathing air from the devii-e or inhaling the 
surrounding atmosphere, respectively.

5. 8REATHINQ AIR

11 Both purchased and manufactured breathir^ air 
shall meet or eaeeed the reqtremenu of the specification 
for Grade D breathing air aa described in Compressed Gst 
Association Commodity Specification G-7.1. 5ee table 
below for Grade D analysis summary, snd G-7.1 for 
details ineluding sampling and analytical procedures.

On Smithing Air Analyata

Oj 19.S percent min ta 23.S percent 
mast

CO 30 ppm max
COj 1.000 ppm max

Hydroctrbam 5 mg/m1
(condenmd)

HjO Dew point lew then the lowest 
probable temperature ta he 
encountered

Nj Balanea

Odor Fm «f pronowwj whn

t See SST fee Sets ea Wrect veeeliag peeteMe esysen eneiteen. 
This le weeeweey I# psevew freeee-ep and swapea* ef sir How w ike 
m4 Fee uklse refer M "HuOstk eg Cssiprtwsd Cim."

" Aetnaoia non Comorasaad Qas Association ine. S00 ftim *v«. horn ton, NV tOto* 
Somoni armiea m red era Iron OSHA rsguistient. Seen on ttiatas.

<J5®
DUP 0960561
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6.2 A reliable supplier should be chosen. Visit hi« 
firilitjr-t to determine hi* degree of control over the 
oprrstion. If »n *ir compre**or i* u*ed, it ihould be 
noniubnestrd. If • luhrictted compressor it used. it muit 
h*vp • csrixjn monoside or high temperature (or both) 
alarm. Anrual conueta should be made to assure equip- 
merit and prorrriurr* have not changed.

Alio, demand-type air-supplied respirators and demand* 
type self-contained respirators operate under negative 
pressure when the wearer inhale*. Since tome inward 
leakage of contaminant may be poaiible, theae type* 
provide much leas protection. When purchasing new air- 
supplied. self-contained or combination type, pressure- 
drmand should be specified.

+
>72

6.3 Preferab!>. certified breathing air should be pur- 
chised from • reliable supplier. If a choice hat to be made 
between certified air from a questionable supplier and un­
certified ai- from a reliable supply, the litter would be 
the recommended choice.

6.4 Determine if the sir it provided by compression or 
reconstitution (mixing nitrogen and oxygen) end antlyxe 
u follows:

Method ot 
Preparation

G*nfve*«M*i - aupplier 
rW. n»>l Tilt rvltn.irr» 
with any *••*■*■ othrf 
than air.
Crm fv... nr? - supplier 
fill* evl in ler* with 
Stars other than nr

Rnroiwiminon

Analysts 
- Recommend

Cheek 10 prrcenrof 
cylinders fnen etch lot 
for ppm CO and rxhr.

Analyte all cyiindera 
for percent Oj. Cheek 
10 percent of cyiindera 
from each lot for ppm 
CO and okr.
Analyte all cylinders 
for percent Oj. Chtck 
10 percent of cylinders 
fro*?* «a«h tea fee ppm 
CO and odor.

6.5 In adtluiun a complete analyeia ihould be oon- 
ihtcted periodicslly to aasure oomplitnce with table in 6.1.

7. PRECAUTIONS

7.1 An rutenaive list of instructions in use and 
precautions for each type of respirator is givtn in ANSI 
Z88.2. Some preceutione are given in Table l under 
headings of Limitations and Remarks.

7.2 The manufacturer’s instruction or precautions of 
the ANSI standard should be posted with the respiratory 
device.

74.1 A pressure-demand type telf-conuinrd respir* 
itor or air-supplied combination self-contained should be 
used in atmospheres containing contaminanta which can* 
not be detected by smell or where speeitl precautions 
must be uken to prevent the wearer from inhaling any 
trace of contaminant. In this type equipment, a small 
positive pressure is maintained inside the facepiece at all 
umes. such that If a leak should develop, there would be 
no leakage of contaminant into the facepiece.

7.5 A proper teal cannot bo eelebllthed It the temple 
bare of aye glaesea attend through the eeallng edge 
of lutl-laeo me aka.

7.1 Contact lenses shall not be worn with full-face 
masks. See S4H.

7.7 All eyepieces in full-face masks approved by the 
Bureau of Mine* will pa« the ball drop test, but some 
plastic eyepieces may not pass the neede drop test (S4H). 
Current schedules of the Bureau of Mines, however, 
require that eyepieeea shall meet tha pertinent require- 
menu for impact and penetration specified in the most 
recent ANSI Z67.1. “Safety Cod* for Eye Protection.’*

7.7.1 Full-face masks have been developed with 
systems for mounting corrective lenses inside the 
facepiece. Contact the manufacturers for assistance.

7.1 Problems in the use of self-contained breathing ap* 
paratua (SCBA) at low tamparattiret include failure of 
exhalation valvea due to fro ten exhaled moisture and 
failure of the regulator or low eir preasurc alarm. There 
problems can be minimised by:

■- Using only air with low atoiatura contain

b. I mulling a noaacup in the mask

C. Thoroughly drying masks after cleaning

7.3 All persona who may hatra ooeaslon to use 
respiratory devices, or eauao thorn to ba usad, ehaU 
be properly trained In their use. Also, in execution of 
plant disaster plana, proper training in use of respiratory 
protective equipment will aid in the performance of 
wnooth and safe rescue or repair operations.

7.4 A slight negative pressure occurs inside the faeepieee 
of face.fitting air-purifying respirators (Table 1C). Care 
must be taken to obtain an effective seal between the 
fsmpiece sn-i face to prevrnl inward contaminant leakage.

Portions Brims-J In' r»3 art from OSHA regulation a. Section 1SI0.1X

d. Keeping SCBA’s in a warm location between 
uses (if practkal)

a. Visually checking pressure gages for low air 
auppiy

I. Following manufacturer's instructions for use in 
subfratsing anvirotunenu

Antifng compounds ean lie used tn coal the inside and 
outside of the faeepieee to prevent its fogging, down to 
shout 32*F (0*C). Below 0*F (-I8*C), however, antifog

■lil'JilM COiyr/nriMT) DUP 0960562
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rnm']*>1TCI* will niit__prrvrnt acvrrr fogging. Antifng 
< imifHitiiuU break down ami rrquirr reappiiriiion' 
[•■riiiilirilly. —

l'.9 A lialf.maak facepiece •lioulil not interfere with tbr 
hearer'* u«e nf apertgrlra or gngglra, Proper wlrrtion of 
jiiwipnirnl normally will eliminate any prnlilrm nf projirr 
(ii «iih uaing a rnniliinilinn uf half.inaak ficr|nrce and
•i«*rncir* or goggle*. __

' * • • - . • _
L’O I'eraon* required to weir rc»|itritnr* muat lir clreo 
''’i1'11 in the area of the ro»|iir»tor ml.

?.f. t-omrnliunal reapirainr* do not commute in ah* 
•■.’wf darner to trinimiminn of apcech. The rr«pir«tnr 
<vKalMiiin valve uaually provide! • iiliifartnry pathway 
(jt • iv.-rh tratumiaaion over artort dltttnett in relatively 
C jlrl (rail. SjFrrh tran*mi»ion Jrvicru art- Awilaldr. 
Caution: rlieck fur acceptability of elertriciJ cla««ifi*

•'.n ..i fur n«r in haznrdmia nrrsa. ami NlOSll approval
• Pm MiTiumril on rerpi rotor).
f 12 for sir *op|dy ahiinld )f «rierFtr*tu re*i*t
jn.............. to wlorh they may be ex|>o*eit,

;i .8. CARE_ ~

I 1 General. A centralized mainlrnaiter. cleaning. and 
■iiitVon dtmiid lie umrT’to care for rerpiratory 

i rniertiar rtmiixnent.
:• , • *■*,.* *

^"^rocedurag Appltcabla to~A(l Raaplratora
••1 8.2.1 Inapaetkin. All respirator* >hall lie impeded
ci.titirirh Imfore and after eaelt lire. TVmae held reaily for 
•!i.l»rk> tv-y u.*r ahall lie impeded at lean monthly anil 
*fl'*r rich u*C.

8.2.1.1 Self-contained breathing apparaiua *hall 
■ e impeded monthly.

8.2.2 Maintenance. When it ia neceaaary to rrplaer
* orti nr ileterioratrd partr. only thooc made •jFCifically 
fir me devirp ahall lie u«ed; amt d«e repair work, alia 11 be 
amlniplulted by trained peraomtel. For innal planta, it ia 
i referable that part* of tliia type (aulinaacntlilic*) lie 
'e|.i,u ei| „• n noil or returned to the manufacturer or fin', 
i.iry iruiiM-d |»T*inmrl fn^ repair.

8.2.3 Clsanfng and Dlslnfactlng. Kmpirniury
^rnteetite ripiifMtii*nl. except ciniatcn and rartritlgc*. 
»muiiM«e cleaned and ilioinfertrd after each u«r. unleaa 
if*ii*ivd to iiHlividnala. when tftry ahafl lie rlcanrd aa 
nr-Fe<>nf> to aaaurr a *amlary ami properly functioning
inn*h.

8.2.4 storaga. All reopiratory protective equip* 
meat >hall lie atored in a clean, cool, dry place, out of 
direct —»uhlight, under condition* of moderate tern* 
perature. They ahouid lie lor.atcd for raay acceptability 
and the loeatiuii adequately labeled if nrcraisry. 
Feapirtmrt ahottld tail If atnred in aurh piacra aa lockera 
nr tiHil hoxra uitleaa they are in carrying caaea or lioxei.

8.3 Soaclal Procedures tor Maintaining, Claanlng, 
Cialntaetlng, and Storing Raaplratora

8.3.1 SaifaContalnud Braathlng Apparatus. In 
deniand.iype (Table III), the rylimler preaoure ahall lie 
■•■lerkrd monthly amt recharged if lie low rated prmaurr 
Ppruoni onmas in rad aa iron 09HA regulation!. Sactien tf to 134

II H 
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(enrrertrd to 70*K (2I*C)]. Heeharae aftrr each uae, 
fnllnwina tnanufirliirer’a imtructiona. Kollow manufac- 
titrer'a inatrurthuia on tiglitneaa teala for aelf-containcd 
rfqfplratora and hydroatalir leating of crxnpreaaed>air eylim 
lier*. Amure that regulator and low.prraaure aiarma are 
functioning.

__ 8.3.2 Cylinder* ahall he teated and maintained aa
prracribed in the Shipping Container Specification
Regulation! of the Department of Transportation (49 
CFR. Part 173).

* 8.3.3 rtoia Maaka. Check the blower periodically
for prnper operation. Cheek hoar for wear ami tear after 
each uae and clean whrn neceaaary. Keep hoae capped 
when not in uae to prevent rmranee of duat or other 
eonUminanta.

8.3.4 Alr«Unt ^aspirators. Thr farrpiere ahnuld 
lie aervieed after each uae, aa for all other rripiratora. The 
How control valvea ahmilil If inupertrii after each uae and 
cleaned and repaired, if neceaaary. Airdine hoar ahnuld he 
cheeked for weer and tear after each uae and If cleaned 
when tFcraaery. See Sill on nr-nopply ivalem.

8.3.5 SalfoRsseuars. Monthly tnapertiim ia the
moat important phaoe of the maiiitpiunrc (irogratn witli 
thia type of equipment liccanae the eqnipmrnt ia artdom 
uaed but muat alwayt I* reedy.

- 8.3.8 Chamleal Cartridge Raaplratora

8.3.8.1 In (ilinta with crntralir.nl miintenance . 
atitinn*. cartridge# amnetimea are diararded after a 
predetermined period of uae. Hasktll Laboratory will 
atabiiah chemical cartridge breakthrough timra for' 
•peeirie taaie auno«|il>eraa on eequeat to aaaiat planta in 
eatabliahing um period criteria.

■.3.6.3 Repiaremem aimuiri If incorporated into 
the maintenanee ami cleaning program, in moat caaea. the 
wparer ahnuld not If rrapnnailile for ochedulirg rejilacr* 
mem eartriilgra in hi* reqiiratnr. However, rhemieal car* 
tritigea aiwiuld If ctwnged when the wearer tlrtrcta the 
mior or irritating effect of tlie cnmaminaiit.

8.3.I.8 Wiiere iIf expected rontaminant haa m> 
odor nr irritating efTecL chemical cartridge ‘rripiratora 
ahall not be uaed.

S.3.8.4 Mouthpiece rripiratora ahall not be uaed 
for routine protection. iFcauae breathing through the 
mnutit may hypaaa the mhir nr irritation warning of an ex* 
fSndrd eartmlge. Theae ilo nut have NIOSII approval.

8J.8J I'artirular care ahouid If eaerriaed in the 
itorage of ehemicai cartridget lietauae they deteriorate if 
rxpoaed to exeeaa moiature ami to gaarot* air edh* 
taminanta. Cartridgea altMild not be autred in the area 
where the workmen uae them.

14.7 Mechanical niter Raaplratora. Mechanical
filter* nf the “throw.away** type ahouid If diaeartieii when 
the breathing reaiaunee iFrnmea Ixttheraome lo the 
wearer. Some meeliaiueil filter renpiratora uae reelean* 
able nitera. n» which eaap Uf filler! are cleaned when the 
reapirator it being arrviced. '

DUP 0960S63
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TABLE 1 - TYPES OF RESPMATOMV PROTECTIVE EQUIPMENT (COHTO ON PAGE 7)
Tamp ia - Air-»ienkrt hrii

Met nod ol Operation Air supply from lupplted-ai' Brseming apparatus. See S1H on eir-distriBution system.
UN

1

Oparatmg or repair work wnara inara ia exposure to suDetancas mat ara irritating or corrosive 
to ma akin and mucous mamoranaa. But wnara tna nmo sphere it not immediately dangaroua to 
life If immadiataly dangerous to lilt, tna respiratory aquipmant mould Ba provided as In S 1 4 
and ma nr-suppiied tun mould Ba kept witn a tiignt ooawvs prataura, in any eata tna air 
tuooiy mould not Ba lata man is mmutas to allow tna wortar sufficient air to aaesoa irom iha 
eontaminatad araa. A Body namaat it raduirad to handia ma noaa ime and tna Ufa una. wnien 
always mould Ba worn at a rescue davtea Haipar (wesnng similar atr-auppliad suit. Body nar- 
nsss. and lita Imal mould Ba asaignad wttn no othar dutiaa than to oBaanra tna man m ’ha 
naiareoua araa. an and ma ma ima and m amarganey. ask tor naip and Ba raady to raacua 
tna worker (Saa S1SO)

Umniloni ; Tha wearing ot an imparvioua suit tor any extended period it extremely fatiguing and 
" dangaroua unleas it is wall ventilated The tult mutt Be imoetvious to tna auBatanca an- 

esuntered. Witn the longaat noaa iengm tor which uaa it intended assem&led to tna raapiraior. 
and tna lowest mitt pressure intended tor operation introduced to the air-auppty note, constant
Bow units must delivtr st least a ctm messured st tna facepiece The emaiation resistance at
85 liters par minute malt not exceed 1 men ol water. Whan helmets or hoods sre usad. tna 
same requirement* must Oejnet ticsot tnat tna now rate must Be at least 4 elm Por Both types 
of assemBhes with the.highest inlet pressure eng inonest nose iengm, the maximum flow shall 
not exceed 15 ctm.

P«mar«» No NIOSH* approval. For additional information, see Fleming, a. J.. D’Aionio. C. A., end Zeop.
J. A . "Modern Oeeupationei Medicine." Chapter 7. "Protective Clotnmg for the Chemical 
Industry," Lea and FeBiger. Philadelphia I1B60).

-

A Ranque-Hilscn vonex tuoe** worn as ■ portaoie refngtrator can satlstaetonly cool com. 
preaaed air for paraonnal weanng industrial protective clothing. Tna vonex tuoa la lignt and 
small, and can oa strapped to ma Bait wnara it does not interfere with physical movement. The 
tuOe operate on 20 to 25 elm ot compressed air at 50 td tOO psi and deliver* is to IS elm ol air 
cooled SO ta 80*F oeiow tne mist sir temperature. Tna tuoe can Da ravened and usad as a 
neater. .

• Nsnor>«t tor Occuoai>e*«t Safaty art* u 4. Oapt of nootin. loucatton ano wait**
•• A»»t»o'o i

Enca* Marw'aciwf'flf Cot*9»»y 
» o ®o« *•?»-▼*
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Oayflen eaticiency Setl-eontamea Braaotin? aeeeratu*

CuTiMwtti eiMtne iMomter im aalf-aentamed 
breaming aoo arena

gaecam aontamwiem 
mxnMtawy aangareua « IH* Mm It A) Sai>eontameo yearning aeecrania

CemMiaaon einine reaeirator ana aatf-esnusnee
Meaning aeoaretua

Net immediately aansereua is iHe AiMtne rHOtrvsr 
hom maaa wunout ten
Cneneeawartnoge teaoi rater

•arneaiaw eentamnant 
imnMiatery aangeraua B IHe MM S.1.4) Sattaentameg Breaming aopantua

Cemetnatten air-tine reueireier and aetf-eomainee 
areaMung aaaareiva

Net manMlaaaiy eengereua n Ma Meenawcal RPar reap mar
Aitwina reaeuaior
‘Breen a Mnaj raaeiratar
hom maw witnowt BiBwer

Cemeatenon awaii M pancuiaiM tamaiwim 
kmt»iel«»y oanqeroua * *e MM 11.4) SettaomamM Breatrung teeai mu

CatnamePan aM-Kne raMimer ana eeit-ce« tamed
Breaming apearama

Net anneal ttay aangeroua ID Via Alrdine raeoHeaer 
hom mean wimeut atw
Comotnaaon cftemieai ana meeftaneel (War maeoaiera

: Thm mm u*
»r<(M *m»m mm, mm mmm mmmm w* * i maaa m «w «■ MraapniarB M eauM MIn *
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SAFETY
ENQINEERINO STAN0AR0

JAN 1H4 S 2 H

Pag* 1 ol •
it'vi.go** JUNE 1375

T«.» standard includes requirements of the Occupational Sofety and Health Aet of 1970 (OSHA) at published 
,B Feaerol Register. OSHA information is printed in red.

i
a. :
vi '

l i
z -
= |

4*

1. SCOPE

1 In* AUimUrtl jimviilm iiifomutiiMt for thr arlrrtion, 
«ritl r*rr of rr*pifilory protective rt|U)ptiirtU 

i fr-»fMps«tur»). The term **rmj>ir«iop** in this aunUard i» 
twil mriuMivrly ami applim to »ttno*piicrrwmp|iiytM* and 
,iir.p»iri(Ymg drvirra that pmvidr iirrtlluiilp air to thr 
•****pfr *ithin llir limiU nf tin* tHjui|tni<*uU whntpvrr thr 
'-■if**** «.f air. ThU standard dura not apply for rx|xwurr to 
(iirlmrtip radioiH'tivr roivtamination for whirh »|wrial mu* 
•■MUratisio may hr tirrrAary. ^

2. GENERAL

2.1 K• »|*ir.il*tr» not hr o««mI a* « •uii«tttutr for
"i* '|u.it»* «*\iuu*t ventilation or other enictneennp rontml

S * * * -1 Ilf mU

!!.2 Heapiriitoni shall be worn ul ell limes where the at- 
Iii.~|iln-rr inev lie harmful tn employers ilue to unusual 
i iiinlitiiuK, ami where work i» necessary in contaminated 
or navgctfilcficirnt, confined areas.

2X1 Wlien tlie air ia ileneient in oayp-n, the
• ymptoma range from increased volume of iirraliiina ami 
urcrlrrutinn iif puiae rate to uncunaeiouennaa and death, 
■i.-;—.ti<i<ii^ upon oxygen content end the degree of a per-
••■o'. •Hiivity, UnconactoutnoM ia Inunadlata whan a 
man braathaa putt nlirogon and daath may tollow In a 
taw minutaa.

2.2.2 An mrgni ilefirirney may indicate a liaxanl 
■•11117 than inert gua: e.g.. flammaliility (see 4.4), akin 
loxirit). or ulnuirplnin thmuidt the akin, particularly 
Indrogrii r>aniile. Threshold limit valuer (TLV'a) of air
• •Iiil.miiiianta are givniin S2T. Portable nxyipm and 
in\ii.|Bi« ilrtretnra are covered in 5.IT.

.2.3 1 'tirr oxygrn aiiail not lie used in atmosphere*
i.tipplying rrapintora.

3. APPROVED RESPIRATORS

3.1 U here arltrdulra for a particular type of equipment 
i.o r hern established, only equipment liatrd anil ap* 
ir.iv.-il hv the liureaii of Mine, and lite National Inatitute 
'•>r ( lertijulitinai Nisfctv anil Health altall lie uaeii.

3.1.1 Keapiratnra purchased on or bolero Sop* 
tambar 30, 1J74 and nireting the rollowine Bureau of 
Mine. Schedule* are appmveil for u*e until the following 
■latra: — ■

Typo of 
Raaplrator

•uraau of 
Mlnoa

Approval Tormtnal
Sehodulo Usa Oato

Self 1.1100101.1 
(»a« ma.k.
>i applied air 
l)u«t. fume, tniat 
Clirmiral cartridge

17 thru 13K 
UK 
I9B 
2111 
2311

March 11. 1979* 
Marrii .71. 1977' 
March 11. |9g(l 
Marrh .11. 1976 
March 31. 1976

3.1.2 Keapiratnra pureitoaod attar Soptombor 30, 
1174 altall he manufactured jier quality nintnd plan ap. 
proveil under Title 30. Cmle of Ketlrral Kegu.aliona, Part 
11 and .hall inert the requirements of the Bureau of 
Minea Schedules shown in 3.1.1. Such equipment wifi 
liear an spfmtval laliel lieanng the letter. TC** instead af 
-UM".

X1.2.1 Exeoptlon. .ippntvrd rc.ptrulor. pur* 
ehaaod attar Soptombor 30, 1074 and on or batora 
JlMO 30, 1S7S may he marked “IIM“ if NltlSll h.1. ,qw 
proved lhe vemlor*. qnaiilv ixintml plan umk'r which the 
respirator was manufactured.

3.1.3 ite^Mraiora purehaaod attar Jim a 30. 197S 
«liull meet the requirement* of ('.luipler l. Tide -K). (iialr 
of Keilrral Keguluihm. Part 11 - Iteqnrtiiory t’niieeiivr 
Devhea; Testa for I’erm—whility.

U A Hal of the reapiratora anil their manufacturers. cer­
tified liy the Natinnal Inatitute fur Occupational Safrty 
anil Health (NIOSH) per 3.1J, may he obtained on 
request foe HEW PuMiralian No. (NIOSH) 75-119 plus
euramulative supplements from:

NIOSH Testing and Certification Laboratory 
944 Chestnut Kiilpe Rd 
Morgantown. WV 26505

Cema self-centetned kraelhiflf apparatus may ka ua|rajaj ta uaat I ha raawiraioanta af 30 CPR, Pari II and relakeled. 
it mtRvUciwrtv.

aorfi#ns printed m tm4 mtm him OSHA rvywieti^ns, S*cti«n 1910.134.
V«n4*vt and m«f«hand»Ea datiflftatl*** ora fWai* t# d«atrib# Mltrlili a*d M«y 
•at raaiwda oil aacaarabla trMMCts. Svbarltvttwis by EMp#llaf* »• bt 
•lily «n «y»r«v«i •< th« (•••! ivthwity initlatiny tfi# vs« •! Hilt

lUKOwitn W l»0. It
DUP 0960508
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Mimll oifii-f nf Trrhniral I'uldirntiima 
I'lt*! I Jfl’iir Htnlifini 
Citv tnnuti, Oil 45202

l\ x llurt-au nf M mra
Health ami Pafrtx Hmi'urrh anil Trating Crnlrr 
1HIKI h urlirx Axr 
I’lii.l.urgli. I'A 15212

3.3 A Ii»t nf rv«|iiritl»r» for rr.piralory protrction 
aa.iin*t rrriittn |ic.iindi-. may lie obtained from die U. S.
Ih-pnriincni nf Ai^iniliuiv. 1‘muriilr Chemical. Krarareh 
liram-li. Il.-h.xiHr•. Mil 20705.

3.4 Ai ilir pn-nii timr. tlirrr are no approval achrduira 
fur tlir follow me equipment:

«. Filler-type rr.piralnr. fur protection again* 
partiruiaii arri v.l^ «i>r!i a. lirrxHIium^ilu.u and fumea, 
du»t. impregnated with organic phoapitonia inarclicidra 
((MratliMin). an I raili.Mirtivr aulaUanrca.

b. Air-.u,iplied autu.

3.5 A Iim uf nr wvrral typr. of rrapiraiory pro tret ivr 
equipment. mn hud uf operation. uar, limitation., and 
remark* i« (px-rr, in Tahir l. For additional inhumation in 
tlxia regard. rrfrrrnrr ahouid Ur made to:

I’rarttrr. f ir Re*piralory Prutrrtion. ANSI Z88.2. 
Amrrtran National Standard. Inatitutr, Inc. 1430 
llmadwax. "New York. NY 10011

Hrrpirnlnr) Frxjtrrtive Equipment. Data Short 
0—444, iSatiimal Safety Council. 425 North Michigan 
Atrnnr. Clliragu. IL 60611

llr.pirutury Protective Devicra Manual puhliahed by 
Amrriran Iniln.tnal Hygiene A.aoeiatton and 
Amrnrnn C.nnfrrrnrr of (io»r rnmrntal Indoatrial 
Hxgirni.t. fti.pira arr availalilr fntra Braun and 
Hnimfirlil Itw. Una 1203, Ana Arbor. Ml 48104)

4. USES AND LIMITATIONS

4.1 Tho air-purifying raaplratora; I.*., taniattr gat 
maaki, cnamleal cartrldga rnaplratora, and 
mtchanlcal Hilar raiplratora (TaMa 1C) thad net ha 
uaad tor raaeta work, or tor amarganey wartt at any 
nalura. Tht. i« limu<r thrar rrapiratora do nut auppiy 
mirn and therefore <i» not prated aaainat poaalhtr 
•ixxii-n lirfirirrrir., Oihrr rraaona for thia requirement 
arr that: ~

a. lit. ma.k> ari* intradrd for uar with no more 
Ilian 2 prrernt by xuiuinr of irua4 toaic gaara, and

b. Chrnt rnl rnrtrulgr rrapiraiora a., Intrmird lor
u.r m xtptiiftrantly ln.rr toair pa. ninmntratiana than 
rani.trr gn. rm.k., I.iinit. vary from 0.05 prrernt 
inii.iimim in 0 1 perrml maximum.

4.2 llarra aiiuuld arirrt raniatrra an.l rartridgra 
*|rririrally apprmrd fur lltr loir |aa anil ninrrntfHlinn 
tu lir rnrmintrml. Caninrr maaka that lirar tlir label 
“All.Srrvirr," * All.Puiqioar,- or "Univrraul" ahouid not 
lir uartL

4.3 Altltuualt arlfa-nntainrd breathing apparatua and 
hoar maak with lilowrr havr no ronmntralion limit in 
regard to loairity, many toair gaar* ami vapor, arr (lam* 
rralilr ami thr uaer riiuld lot rapoarti to a potential firr or 
raploaion. Tlir 2-prrrrnt conrrntratiim limila approved 
for tuiir (a. rrmuval wilK*eanT.trr*lype maaka ia within 
thr flammaldr range for aomr gate.. Work in atmoaphrrra 
in or near thr flammaldr rangr ia prohibited. Sfhrn thr 
poaaiiiility of flammaldr atmmphrrra rtiata, a ehrrk 
ahouid lir made with an rxploaimcter and prrmiaaaldr 
concentration* conTirmrd prior to entry. Stamiard F6J

__proViiira information and inatrurtiona for uae of portable
flimmalilr vapor and gaa drtcctora.

4.4 lir.piratory pmtertinn i» required fur human, ex. 
prrtmrnud. or ao«pmrd rarrinoerrt. umlrr rrrtam nm. * 
ditmn.. Krfrr to OSIIA regulation. fur apecifir 
requirement*. Srrtion 1910.93 ami tu S2T.

I. SELECTION

5.1 In arlrcting a reapirator. thr following famora (5.1 — 
5.1.6.1) and Tablra 1 and 2 ahouid he eonatdered

A. Nature of the haaard
k. Severity of the haaard
C. Type of contaminant
d. Concentration of the contaminant
•. Period protection ia required
l. Location of the contaminated area with reaped 

to a aoutee of reapiraiile air
g. Expected activity of the wearer
h. Operating rharneteriMira and limitation, of thr 

availalilr reapirator.
I. Safety regulation, of autr or local government.

9.1.1 Apparatua ralrd for at leaat 30uninute arrvirr 
timr ahouki be uard (or emry into an irrespirablr 
atmoaphrrr.

L13 Fiftrrn-minutr unita ahall le uard only lor 
rmrrgrncy rgrraa and nut for meur work or reentry.

5.14 Operating timr fur arlf-cimtainrd apparatua ia 
iiaard on mtMirralr work rate*. Operating time ia reduced 
liy inrreaarti rrapiralion required by heavy exertion.

5.14 Only laN-cnntainad hrialMng apparatus 
combination alr-iln* raapirator and MlMmialMd

koMiaix. a-uxicl irx itt arc train 0SHA rapwlaflans. Sactien 1910.93.
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brauthlng apparatus, er hot a mask with blowar ahail 
ba utad In oxygan*daflcienl atmospheres or whara tha 
eomamlntnl la, or might ba, Immadlalaly dangaroua to 
Ufa. 1'lir latter romlilion Udrfined at our fnim whirl) a 
worker I'amiDl rsriqf uninjuml witluiut respiratory 
pruliitivr equipment. Tlir air ill thr •rlf-ruittaincd unit
i.f ihr nmihinatinn sir-line respirator and self-contained 
hrnthing iqqisraliis ahail hr utril ntily fur ntrrwi in event 
lhi» m»*r.lirir supply of air is inlrrmptrd. Thr volume of 
ihia rail supply may vary for ililTrmil applications. but 
■hal Ik- ample tu allow fhr wnrkrr sufficient air to eacapr 
fntn thr roiitantiiiitrd area. In any caar, ihia auppiy ahail 
not lie lr»a than 3 minutra.

5.1.5 An uitrunlam inatrd auppiy of air must br 
awirni when using a hoar mask with iiluwrr.

8.1.2 Purchased cylinders of breathing air aimuid 
If analysed Ifforr uar. hy thr ailr, fur prrrrnl utygen 
anil rarlwn monoxide and miff, prr Talilr 3.

5.1.3 In addition a mmplrtr analyaia ahnuld br 
eondurtrd |friiaiically to aaaurr romplianee with Table 3 
specifications.

*J An extmaivr lia| of inatruetioni in uar and 
prrrautiona Tor each type of respirator ia given in ANSI 
Z88.2. Some ^prrrautiona arr given in Table 1 under 
headings of Limitations and Rpaarlu.

8.3 Thr manufarturrr'a inatrurtiona or preeaulkint of 
the ANSI standard alivuld br potted with thr respiratory 
device.

5.1.8 Schedule 1.1K of llie U. S. Ilurrau-oTMinea 
on arlf.rnntaiiird hreathiug apparatus requires a 
miiuiuiiig arrvirrdifr inilirator nr warning fur com* 
prrafd Ifrathing air (except for arlf.rrteur). Some equip, 
nirnt now on pianta may not have throe alarms. These can 
ami aiiould If nUliuiml from equipment aupplim for ip- 
paralut mil au r«|uipprd.

84 All persona who may hatro occasion to uas 
respiratory davlooa, or eause tham to be utad, should 
bo properly trained In thalr uaa before eireumitaneos 
require that they use them to protect their lives and 
tha property at tha Company. Alan, in execution of plant 
disaster plana, proper training in use of respiratory 
protective equipment wilt aid in the performance of 
smooth end safe rescue or repeir operations.

5.1.8.1 When the device ia a combination self, 
contained hrrathing apparatus and airdinr respirator 
(supplieii-iir respirator), either a manual or autontalir 
valvrfa) ahail If provided to ehan|P to the self-contained 
air «uppty if tl*«* air-littr «up|tly faiU. anW tia prrvml thr 
wearer Ifrathing contaminated sir from thp nutsiiie at* 
inns-direr. If n inaiinal valve ia provided, it shall If easily 
operable and Ua-atrd in t position which ia convenient tu 
the .rarer. If an autumatir valve is provided, a warning 
shut shall If provided to aiert the wrarer that he ia 
iir,•sitting (nun the self-contained air auppiy. (1) when Hia 
norcisl air-line auppiy fails, nr (2) when die self- 
r-iutsitird uir supply fid la below 95 prrrcnt uf its full con­
tainer preasure. A quirk iliaronnrct and rlfrk valve skill 
In- provithui Iftwvf n the apparatus and the air-linc supply 
Imar i» |f rmil rawly rwrepe Grunt the area, and to prevent 
|,w. of hrralliiltg air from the device or inhaling thr 
surrounding atmosphere, rvwperlively.

8. PRECAUTIONS

8.1 llrratliing air ahail meet or exered the rnpiiremenu 
of the >tfeifiratiim fif (sroile D breathing air as drscrdfd 
in < onqfrouvl (saw Association Commodity Specification 
(i-r.1-1900. >re Table 3.

1.1.1 It altall lie determined thnnjfdi train, vendor 
rrrhfiraliim or other mama, that all rylimler breathing 
air meets ■juvifkatHHia for tirade I) hrrathing air as art 
fifth ill Tahir .1.

8i A slight negative pressure occurs inside the facepiece 
of face-fitting sir-purifying respirators (Table 2C). Core 
must be taken to obtain an effective tael between the 
farrpiece and fare to prevent inward contaminant 
leakage. A Iso. demand-type air-supplied respirators and
demand-type self-contained respirators operate under
negative pressure when the wearer inhales; some inward 
leakage of contaminant may be possible.

8.5.1 A pressure-demand type aelf-eontained 
respirator ahnuld hr used in atmospheres containing con­
taminants whirh cannot br detected by smell or where 
•twill precautions must If token to present the wearer 
from inhaling, any lrare of rnntam inanl. In this type 
equipment a wnall positive pressure ia maintained inside 
tlte farepieee at all timra, aurh that if a leak should 
develop, there would be no leakage of contaminant imo 
die facepiece.

5.5 A proper pppl cannot bo estaklshed It the tompio
bare ol eye glasses oatond through the sealing adga 
et iulMace masks.

8.8.1 All eyepieces in fult-fsre masks approved by 
die Bureau of Mine* will pern thr ball drop test, hut some 
plaatie eyepieces may not pass the needle drop Itwl (S4H). 
Current schedule* of the Bureau of Mine*, however, 
require that eyepieces shall meet the pertinent 
rrquimnrnbi fif impart and penetration specified in Ihr 
moat recent AN5I Z87.1 Safrty Code foe Eye Protection.

+

PgnitAi praftf#4 in art ItMi OSH A NfulfliMi, $•«*!•«
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6.5.2 * n tiw|x>rnry inriatirr with full.fiire pireea,
c!ii«w-» «,th .oort temple bur* or witlnmt temple bars may 
in* taped to Mr wearer'* hrud. Kull.faep musks linvr lirvoi 
>!r\ wild «titoit» for mmmtiitg corrective lenssm io-
«ole tbr fjceouve, ___

1.6.3 K Italf-mask firrpirrr •Itoultl mil interfere 
with tbr wcurrr's u«r of •prctuclr* or guggles. I’roper 
•election of equipment normally will rliminatr any 
priiblrin of proper Hi wbrn using a combinatiim of half, 
mask furrpio'r anti »|>rrtnrl(>» nr pigglra.

6.7 A proper real may not lie established If the 
respirator user has a heavy ttrurc! or able bunta. Heatnc* 
(tons on for al huir on employee assignment may lie 
itreesaart in .ireas where the uae nf rrspiratmg protection 
t« required. _ ^

8.S Conventional reapiralnra tin not eonatitute an ab. 
aolule Iwrricr to trtuiamiaainn of apeerli. The reapiralor 
rxbalation valve usual I v proviilea a satisfactory pathway 
for a peer h transmission over Short dlatSnCOS in 
relatively quisl Srott. Speech tranamiaaion devices are 
available. (Caution: rhrek for acceptability of electrical 
classification for uae in haxarduua areas.)

preferable that parta of tliia type lie replaced aa a unit or 
rrtumesl to the manufarturer Mr repair.

7.2.3 Cloaning and Oitinfocflng. Hrapiratnry 
pmlrrtive equipment, rarrpt caniatrra anil eartriiiaPi, 
•Inmill lie cleaned and iliainfertesl after each uae, unleaa 
assigned to imiividuala. whrji they ahould lie cleaned at 
Iraat after each day'i .uae.

744 Storage. Ail caapirauiry protective equi[> 
ment aliall be stored in a clean, oool, dry place, out of 
direct sunlight, under condition! of moderate 
temperature.

7.3 Special Procedures ter Maintaining, Cleaning, 
Disinfecting, and Storing Respirators

74.1 Salf-Cantslnad Iras thing Apparatus. In
detnand.lype (Table IB), the cylinder pressure ahould be 
cheeked periodically and brought to rated pmature if' 
necessary. (Minimum pressure is 1600 psi at 70 F.) 
Recharge after each uae. following manufacturer'a in. 
ttruetiona. Follow manufacturer's Instructiona on tight* 
neat teats for aeif-eontained rsapiratora and hydreatatie 
testing of compressed-air cylinders.

6.9 Major problems in die uae of fuibface maaki at low 
temperatures arr psmr visibility and (reeling of 
cxhaiatwin valves. Antifug cum|>uunds can be uscsi to cost

the inside of the ryrpirrr to jMrvent its fogging down to 
sliuut 32 K. Iteluw 0 F. hussever, antifog compound will 
nnt prrvrnt irvere fupfing.

6.10 llwrs fur air supply alwiultl lie arlectrd to mist 
rbnntruis to which they may he rx|socd.

7. CARS

7.1 Canorsl. A centralised maintenance, cleaning, and 
storage statiin should lie used to care fur respiratory 
prnteettvr rquqwuenL

74 Procedural Applicable to All Respirators

744 Cylinders shall be tested and maintained si 
prescribed in the Shipping Container Specification 
Regulations of the Dopevtmant of Transportation (40
CFR. Part 178).

744 Hose Masks. Check the blower periodically 
for proper operation. Cheek hose for wear and war after 
each uae and steam dean when nreaasary. Keep hose cap* 
prd when nut in uae to prevent entrance of dual or other 
contaminants.

7.34 Air-Une Respirators. The facepiece should 
la* serviced after each use. as for all other respirators. The. 
flow control valves should he inspected after aaeh uae and 
cleaned and repaired, if necessary. Air-linc hoar should be 
cheeked for wear and tear after each uae and be atram 
cleaned when nneaaaary. See Sill on air*auf>ply lystmi.

CD
CD

74.1 Inspection. All respirator* shall be inaprrted 
at regular intervals to make are dial they are ready tu
UAT.

74.1.1 Srlfomuined breathing apparatus aliall 
Is* imported monthly.

744 Self.Rescuers. Frequent inspection is the 
must important phase of the maintenance prop-am with 
this type of equipment because the equipment is addon 
used but muat always be ready.

744 Chemical Cartridge Respirators

to

744 Msintanance. Witen it IS ricemaary to replace 
worn or iletr rtoratrd parta. only those made specifically 
for the devie* sh.dl lie used: and the repair work aliall be 
aretimpiished by trained prrannnei. For moat plants, it is

744.1 Chemical cartridges ahould lie changed 
witen the wearer detects the odor or irritating effect of the 
contaminant. Where the expected contaminant has no 
odor or irritating effect, such aa earium monoxide, a new

Pomona an*te4 tn rod oro from 05HA refutations, Saction 1910.134. DUP 0960511
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cartridge should be iiutalled tn lh« respirator at the Kvt 
of each day of use. Mouthpiece respirators should not be 
used for rootina protection against gases or «apart, 
because breathing tit rough the mouth may hyjisps the 
odor or irritation wanting of an expended cartridp.

7J-IJ In plaata with ceatraliaed maintenaaae 
stationi. cartridge* aometimea are discarded after a given 
period of use, baaed upon poup experience. In most eaam 
the wearer is responsible for discarding and replacing ear* 
tridgea in his respirator. Respirators issued to individuals 
shojld be marked with the individual's

7X8.3 Particular eare should be exercised in the 
storage of chmical earthdpsa because usually they 
deteriorate if exposed to mease measure and to gasnrus 
sir contaminan*. Cartridgu should net be stored m the 
area where it is necessary for the workman to uae 
chemical cmiliiilgaa.

7X7 Maohanleal Biter Rasp ha tors. Mechmtieal 
filters of the “throwaway" type should be discarded vhei 
the breathing rsaistanca becoues bothersome to the 
wearer. Soots~tacTkseical filter respirators use 
reeieaatble filters, in which cue the filter* are cleaned 
when the respirator is being serviced.

TAKE 1 - TYPES OF EESFKATOIY FtOTtCTTVE EQUIPMENT
Table 1A — Air. Supplied Suit

Mettled of Operation
Use

limitations

Air supply (rom tuppH*d*oir brsothmg apporolut. See SIH on oir-dlslrlbution system.
Qperoting or repair work where there it exposure to substances that or* irritating or 

corrosive to the skin and mucuout membranes, but where the atmosphere Is not 
immediately dangerous to life

Tho wearing of an Impervious suit tor any extended period ie extremely fatiguing and 
dangerous unless It is well ventilated. The suit mutt be impervious to the substonce 
encountered.

ten*aba No U. S. Bureou ot Mines appro »al. For additional Information, toe Fleming, A. J., 
D'Alonxo, C A., and Zapp. J. A.. "Modern Occupational Medicine,'' Chapter 7, “Pro- 
felly Clothing tor the Chemlcol Industry." Leo and Fobtgor. Philadelphia (I960).

A Ranque-Hilsch vortex tube worn ot a portable refrigerator con satisfactorily cool com­
pressed pir for personnel wearing industrial protective clothing. The vortex lube Is 
light ond smoll, and can be strapped to the belt where It does not interfere with 
physical movement. The tube operates on 20 — 25 dm of compressed air at 80 — 100 
pti ond dollvert 15— 18 dm of oir cooled 50—60 F below the inlet air temperature. 
The tube can be reversed and used as a heater.

CONFIDENTIAL
'DUP 0960512
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TAMI 1 - SUCTION OF RISFtRATORY FROTICT1VI DCV1CI
Hazard Respirator

Oxyg#n d#f<it'ney Self-contained braothing opparotua
Hoaa moat with blower
Combination air-line raaplrator and aalf-contalnad 

braathing opparotua
Goieout contaminant

Immediotely dangaroua to life (aaa 5.1.4) Self-centaiaed braathing opparotua
Hoaa mack with blower _
Combination air-line raaplrator and aelf-contalnpd 

braathing opparotua
Net imntediclely dangaroua to Ilia Air*Jin# respirator

Ho*# mask without blow#r
Ch«rr«coi-<ortridg# resplrotor

Particulate contominont
Immodiataly dangaroua to life (aaa 5.T .4) Self-contolnad braathing apparalua

Hoaa moak with blower
Combination air-line raaplrator and aelf-centainad 

braathing apporatui
Not immedlclely dongaraua to life Mechanical filter ratpirator

Alr-llne raaplrator
Abrative-biatting ratpirator
Hoaa moak without blower

Combination gdaebul and particuloted contominont 
Immodiolaly dongoroua to Ufa (aaa 5.1.4) Self-contolnad braathing apparalua

Hoaa moak with blower
Combination alr-ltne raaplrator and aalf-contalnad 

braathing opparotua

Not immediately dangaroua to Ufa Air-line reapirotor
Hoaa moak without Blower
Combination chemical and mechanical filter raaplrotora

--------- ... i- _______ ___ -.......1

Note: The self-contained breathing apparatus. combination elr-llne ratpirator and self-contained breathing apporatui. 
and hose mask with biowar would give respiratory protaction ogoinat any ot lha hoxorda liatad, but thoaa 
davicaa ore not included In the Hat ot raaplrotora that could be uaad In the laaa haaordoua altuatlona.

CT3
O

o

TABU » - »HATH!NO AIR ANAkYSISt
On Content Aneiyaia

Ot 19 percent mm to 23 percent max
CO 20 ppm max
COt 1,000 ppm max
Hydrocarbona 0.b20 m^ liter max 

(oa condanaoblaa)
H,0 Daw point laaa than the lowest 

probable temperature to be 
encountered •

N, Soignee
Odor Free of oil obfectionable odors

t Sea S3T for dot* on direct raoding portable datactora for oxygon 
and ether geaaa and vapore.

aThia ia necessary to prevent freeze-up and stoppage of oir flow to 
the mash. For loblea refer to "Handbook of Compreaaed Coaea."

DUP 0960515
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RESPIRATORY PROTECTIVE 
EQUIPMENT

•Afvnr
UMMEERINO STAND ARC

tatuco JAN 1N4 S 2 H
TbdlS »*«C
RtVttCO JUNE 1178
IT4N04RQ
RIAfSlNMlO JUNE 1878 Rdfld 1 el •

ITii* standard includes requirement! of the Occupational Safaty and Health Act of 1970 (OSHA) at published 
in rfia Federal Regitter. OSHA information it printad in rad.

1. SCOPC

ThU standard provides information far tha selection, 
uie. and care of respiratory proteeure equipment 
(raapirmton). Tha term "respirator" in thU standard U 
uaed inclusively and applies to atmosphere-suppiyilif and 
ai r.purifying davieea that provide breathable air to tha 
wnarer within the Unite of the equipment, whatever the 
•ourcc of air. ThU standard does not apply for axpoaure to 
airborne radioactive contamination for which apectai con- 
aiiicration may be noceatery. "

2. GENERAL

2.1 Retpiratora should not be uaed aa a aubatitute for 
adequate exhaust ventilation or other engineering control 
mrthodfc

231 Rcapiraaora ah all bo won at all titnaa where the at- 
miMphcre may be harmful to employee# dut to unuauai 
conditions. and where work U necessary in eomaminated 
or oxygenwieficient. eonfsoed areas.

1A1 When the air is deficient in oxypsa. tha 
symptoms range from incraaaad roiume of breathing and 
ao:eieratioa of puiae rate to unconaciousnaas and death, 
depending upon oxygen content and the degree of a per.
acst'a activity. Uneonaeiolitnaaa it Inunodlatt whan ■ 
mint brtoUtot pure nrtrogon and death may tallow In a 
toiv mlnutae.

U2 An oxygan deficiency may indicats a h guard 
other than inert pot s.g„ flammability (aaa 4.4), akin 
tonicity, or abeorption through tha akin, partietdariy 
hydrogen cyanide. Thimhoid limit valaea (TLV*») of air 
contaminenta are given in S2T. Poetabla oxygen and 
ujitre-gas detaetoet are eovarad in S3T.

U Ptara nrygao shall net b« uaed hi aupttqduwa 
ataaplyinf rmpirwars.

2. APPROVIO RESPIRATORS

X’) Where aehadulai far a particular type of equipment 
have been establish cd. only equipment liatod and ap­
proved by the Batman of Minna and the National Inatilana 
fa- Oocupetkmal Safaty and Health ahall bo oaad.

1.1.1 Reapiraton purehannd on or batata Sap* 
tom bo f 20, M74 and meeting the following Bureau of 
M inaa Schedules are approved for nae until the following 
dates: "

•uraau of

Typa of 
Respirator

Approval
•ehoduia

Tanniaal
Uaa Data

Self contained 
Gas masks
Supplied air 
Dual. fume, mill 
Chemical cartridge

13 thru 13E
14F
19B
21B
23B

March 31.1919* 
March 31,1977 
March 31. 1980 
March 31.1976 
March 31.1976

3.1.2 Reapiraton purehaaad altar Saptamtoar 20. 
1>74 ahall be manufactured per quality eoatrol plan ap­
proved under Title 30. Code of Federal Rrgulatto .a. Part 
11 and ahall meet the requirements of the Bureau of 
Mines Schedules ah own in 3.1.1. Such equipment will 
bear an approval label bearing the letters “TC* instead of 
-BM-.

113.1 (icoptton. sppiuwd rrspirslurv pur.
ehaaod attar Soptambar 20, 1874 and or> or baton 
JuM M, 1071 may l» marked ”BM” if NIOSH baa ap- 
proved the vemlur'a quality eunuwl plan umirr which the 
rptpiratue wee naasnifarttaavd.

X1J Respirators pwcttamd altar Jtma 30, 1070 
ahall meet the rnquimnrnls uf Chapter l. Title 30. Cusir 
uf Frdml Rrguialiua* Part 11 - Respiratory Protective 
Devices; Tons for Permissibility.

U A list ef the roapircaora and thair atanufactnears. ear. 
tifiad by the National In Ratals tor Oocapatianal Safaty 
end Haaith (NIOSH) par 1.U, aaoy be ebtaanad an 
raqamt for HEW Publication Na. (NIOSH) 73-119 pint 
cimimaiativc aupplamcau front

NIOSH Taathag and Cartiflratiaa Laboratory 
944 Chaacaut Rid* Rd 
Herpaitea. WV 26S0S

* Cartel* salfraenMinad breathing a More tot may bo upgraded te steel the requirement! of 10 CPR. Port II end relabeled. 
Refer to emnuiostorsr.

Persians primed in rad tra (root OSHA regulations. Soctiaa 1910.13d.
Vendors end merchandise designations ore given la deaoribo metarule end may 
ner include uil eeseprable products. Subariiuriana by suppliers ora re bounoda 
only an approval sf the local authority Initiating the uee ef this standard.

auiicoMMiTTaa no. ts
DUP 0960516
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IL S. Iliirrau nf Mine*
Health ami Safety He*rurrh anil Tc«ting Center
4400 f (iri»ri A*c 
I’itl*biirplt. I’A IS2I3

3.3 A liat uf reapiratora fiir rr.piratnry protection 
attain.! rrrtiin pr.liriilr* may lie obtained from tiie U. S. 
Department nf Aerirtiliurr. IVatieiile Chemieala Heoeareh 
llrnneli. Ilelliv-illr, Ml) 20705.

3.4 At I hr pn-irm lime, tlirrr are nu approval achetlule* 
fur llir fullnwinK iipiipment:

a. Filter-type rripirutnra for protection again* 
p.iriiriilatr , rriwul*. anrii •« iieryilium iluata ami bane*. 
iKi«ia impregnated with organic phoaphurua inoeetieiilea^ 
(|mratliiiin). anil rminiarlivr auliManrea.

b. All-auppliril anna.

3.5 A li»t nf the aeveral typea of reapiralory protective 
equipment, mrthud nf operation, uae, limitationa, and 
remark.* i* g ven in Table 1. For aikiilionai information in 
tilt* regard. reference ahoulti be made to:

I’rartirr* fur Rrapiratory Protection. ANSI 2112. 
Ameriri.n National StamlurtU Inotitute, Inc, 1430 
Uniaiiwiy, New York. NY 10018

Kcpira-ory Hriilertrw Equipment. Data Sheet 
D—444. Mammal Safety Council. 425 Nonh Michigan
Avenue, Qnrago. IL 60611

Heapirir tire Protective Devicea Manual puhliaheti by 
Ameririn Industrial Hygiene Aaaoeiation and 
Ameririn Cnnfereia-e nf (mvernmental lntluatrial 
llvgtrni.i, tropic* are available front Braun ami 
iinimfirlii I tv. lli.x 1203. Ann Arbor. Ml 48106)

4. USES AND LIMITATIONS

4.1 Tht alr-purltytng raaplratora; I.*., can la tor gaa 
mask*. eitamloal eartrldg* raaplratora, and 
machanieal IlHar raaplratora (Tabta 1C) ahaa not ha 
uaod tor raicua work, or tor amargaocy work ol any 
naturo. Thai it lieeaua* throe retpiraton do not tupply 
oxvgra anil therefore da not protect again* poiwihlc 
iitiim drfirienrie*. Other reoouna fur thia requirement 
are that:

a. (.hi mntlt* are intended fur ute with nn mure 
titan 2 perc-nt by vtdume of nuwt Itnie guaea. ami

4.2 liter* ihuulil teleet raniatent and eartriilge* 
•imrifirally appntved for the nixie teat ami nmrentration 
to lie enrtitmtrretl. CaniWer maok* that liear the btitel 
“All-Service." “All.Purpooe," or “UnivertaP thould not 
la* utetL

4.3 Althouab telfetinlained breathing apparatut anti 
luoe muk with blower have no ronrentration limit in 
re**rd in luiirity. many totie gaaet ami vapor* are Dam. 
mable ami the u*er multi be expaaetl to a potential Fire or 
ripiiwmn. The 2-percef\| concentration limit* approved 
fur to* ir ga* removol with raniweroype gtaaka i« within 
the flammable range for *>nte gate*. Work in atmoophere* 
in or near the flammable range i* prohibited. Whim the 
pi**iliility of flammable atmoophetra exiau. a check 
thould lie mode with an exploaimetrr and permiMaltlr 
ronrentration.* confirmed prior to entry. Stamiartl F6J

,prtivuie* infurmetion and inatrtirtiun* for u*e uf portable 
flam mable vapor and gaa detector*.

4.4 lle.|uralnry protection i* retpiireil for human, r*. 
|vritnrnial. or *ti*peeted enrrmoern* untler rertain ntn. * 
ilitiun* Hefrr to OS1IA regulation* fur «pecific 
requirement*. Sretion 1910.93 ami to S2T.

I. SELECTION

8.1 In electing a mpirator. the following factor* (S.l - 
S.1.6.1) and Tabiea 1 and 2 *hould be eoaoidered.

1 Naturo of lha haaord 
b. Severity of lha haaard
6. Type> of contaminant
d. Concentratioo of the contaminant
0. Period protection i* required
f. Location of the contaminated area with reqiect 

tu a MMiroe of reapirable tir
g. Expected activity of the wearer
h. Operating rharoeteriatira and limitation* of the 

available mpirator*
1. Safety regulation* of atate or local government*

8.1.1 Apparatu* rated fur at lra*t SOmtmute *ervice 
time *hould be uoed far entry into an ineapinbie 
aunoophere.

b. Chemical eartriilge respirator* e intended for 
lie in *igni Vanity lower tuxir xaa ronrentration* than 
mni.irr ga* miwk*. Limit* vary from 0.05 percent 
maximum in 0.1 perrenl maximum.

8.1.2 Fifleciemimile unit* shall be uoed only (or 
emergency rgrraa and not for reaeue work or re-entry.

5.1.3 Operating time for leHrsnlaiani apparatu* i* 
liated on modcratr work rate*. Operating timr i* reduced 
by increaoeil rcapiratton required by heavy esettioa.

5.1.4 Only ooM-comainod braottdng apparatu*, 
com bin at ion air-tin* roapkaior and taN«antaln*d

Parttaox *,i,t«4 in tad (rant OSHA r*§ui*ii#n*, Section 1910.93.

re
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respiratory protective equipment
S 2 H

Nw 3

breathing apparatus, or hosa magic with blovrer shall 
ba uaad In ozygan-dallclant atmospharat or whara tha 
eantamlnanl la, or might bo, Immadlataly dangaraua to
0>a. Tin* latter rimdilinn is defined an nut* (mitt which a 
•neker ranimt esrupr uninjured without respirilory 
(••"■.-•iivr et|ui|Hitenl. The air in the ■rif-rontainrd unit 
•4 the chii hinst inn air-line respirator anti Mdf<ont*innJ 

l•-ratlllna apfiaratua dial I lie uaeil only for egress in event 
lie htme-lme supply iif air ta interrupted. The volume of 
it m rail supply may vary for iIi{Trrent applications, but 
•hall lv ample to alkm the worker aulTiciem air ui escape 
(nan llir contaminated area. In any ease, this supply shall 
mu lie leu than 3 minute*.

1.1.$ An unrontsnimated *u|ipiy nf sir must be 
asiffil when using a linse mask with blower.

*.14 Schedule l.TK of the U. S. liuryaiTof Mines 
"O •elf-eiiniaineil breathing apparatus requires a 
remaining »rrvire.life indicator or warning lor com. 
|Heue<i hrralliing air (except for self.reactie). Some equip- 
me,n now on plant* may not have these alarms. These can 
•i il sImmiM lie ohtainmi from equipment suppliers fur sp­
in rtlu* not mi equipped.

1.1.2 i’urrhascd cylinder* of breathing air should 
Is* analysed before taw. Iiy the site, for percent otyjin 
and earlsm monaaiile and odor, per Tahla 3.

•.14 In addithm a complete analysis ahtmld be 
riindueted periodically In assure compliance with Table 3 
specifications. "

14 An extensive list of instruetions in use and 
precautions for each type of respirator it given in ANSI 
Z88.2. Some- precautions we given in Table 1 under 
hetiing of Limitations and Remark*.

•4 The manufacturer's instruetions or precautions of 
die ANSI standard sltould be posted with the rmpiratory 
ilev ice.

M Alt paraon* who may havo occasion to um 
reaplratory davicna, or eauae them to b# used, ahoutd 
bo property trainod In tholr ueo bo to re clrcumstencoe 
roqutre that thoy tmo them to protoct their ttvoe and 
Iho property of the Company. Alan, in execution of plant 
disaster plant, proper training in use of rmpiratory 
protective equipment will aid in the performance ef 
•month and safe raaeuc er repair operations.

S.14.1 When the device is s cimbinstion seif. 
" nisi lie. I lirenthing apparatus and airdinc respirator 
isu|ipl>e<i.air respirator), either s manual or automatic 
\ i.tvet a) shall lie provided tu change to the M-if-cnntsined 
air suiqily if the air-iiiie supply fails, and to prevent the 
wi*srer liresthing etmtaminsted sir from the outside at* 
iniwpitere. If h itisnusi valve is pnwided, it shall lie easily 
u|.eraliie and ka-alrd in a position whirlt is convenient tu 
the wrarrr. if an sutumtlic vsive it provided, t warning 
alui shall lie pnwideii Ui alert the wearer that he is 
iiri-siiiiin; fnmi tiie arlfs-ontainrd idr supply. (1) when his 
niirinal sir-line supply fails, or (2) when the seif, 
■-.iiitaincd sir supply fails indow 9fi pereent of its full eon- 
in iter pressure. A quick ilimmnrM and check valve siiall 
is- provided iietween the apparatus ami the air.iine supply 
lose in |iermit ready mespe fnun the area, and to prevent 
lie** of hrrathing air front the ilrvice nr inhaling the 
surrounding atmosphere, respertivriy.

«. PRECAUTIONS

S.1 Breathing air shall meet or exceed the roquiranent* 
uf the specification for Grade D breathing air aa draeribert 
in Cmn pressed Gas Association Commodity Specification 
i;-T.1-1966. .See Talile 3.

1.1.t It siiall lie determined throudt testa, vendor 
rertirn atinn nr tidier means, that all cylinder breathing 
si' ini-rts v|tn-ifirali<in* fur Grade I) hrrathing air as act 
forth in Table 3.

14 A alight negative pressure occurs inside the facepieca 
of faer-fllting air-purifying reapiratora (Table 2C). Care 
must be taken to obtain an rfTnetiva seal between the 
facepiece and face to prevent inward contaminant 
leakage. Also, demand-type air-supplied reapiratora and 
demand-type self-contained reapiratora operate under 
negative pressure when the wesrer ishales; some inward 
leakage of contaminant may be possible.

f.l-1 A pressure-demand type self-contained 
respirator should be used in atmosphere* containing con- 
lam i nan ta which cannot be detected by smell or where 
spneiai precaution* must be taken to prevent the wearer 
from inhaling any trace of contaminant. In this typo 
equipment a small positive pressure is msintainrd inside 
the facepiece at all times, surh that if a Irak should 
develop, there would be no leakage of contaminant into 
tha fsoepiaca.

A groper ma! cannot ba eatabilahed H tha tempi* 
bora at ay* gi*a**a aatond through th* Mating *dg* 
ol tulMaoa maaka.

•4.1 All cyepitrrt in full-fare maaka approved by 
the Bureau of Mint* wdl par* th* hall drop test, but him 
plaatie vyepmers may nut peas th* nacdlr drop test (S4H). 
Currml scheduie* of th* Bureau of Mints, however, 
require that rycpiecea shall meet the pertinent 
requirement* fur impact and penetration specified in the 
mast recent ANSI ZS7.1 Safety Code fur Eye PnKeetion.

Psrtisns piintsd in rsd srs fram OSH A ragiiletiona, Saatiao 1910.134.
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8.84 \* ft temporary measure with fidl-faer
piece*. eupivpe iiilr ■hiclil xafety glasses, with temple* 
remmrrt. he|<t in pUrc with an elastic bind, may he worn 
iimlrr *»• nn*k* without loa« of maak to face aeat. Full* 
fsrr maaka have liecit ilevr loped with systems for moun. 
mix eorrrett'Je' lenses inaiiir the facepiece.

8.8.3 A half-mask facepiece should not interfere 
with thr w.-arrr'a uae of spectacle* or gogglr*. I Vo par 
•election o1’ equipment normally will eliminate any 
problem of proper fit when using a Combination of half* 
maak farrpiecr ami apretadea or foggier.

1.7 IVraona miuired to wear rcapiralora for protection 
aeninat other than nuiaanre atmosphere contamination 
mtiat be clean ahavpn in die area of the reapirator aaal 
unleaa a punitive prraaure reapirator. ia used. ..

1.1 Conventional reapiratora Ho not conatitute an ab> 
anlute barrirr to transmission of ipeeeh. The reapirator 
exhalation valve uaually providea a aatiafactory pathway 
for apeech tranamiaaion over abort dlatoneeo in relatively 
quiet trail. Speech tranwniaaion devices are aveilabie. 
(Caution: cheek for acceptability of electrical 
claaaificatiori for uae in haaardoue areas.)

8.* Major problema in the uae of full.face maaka at low 
temperature* are poor viaibility and freeaing of
exhalation valves. Antifog aaoipounda can ha uaad ta aaat 
the iaatde of the eyepiece to prevent lu fogging down to 
about 32 F. Below 0 F, however, anlifog compoand will 
not prevent aeverc fogging.

8.10 Hoaea for |ir auppiy ahouid be acleeted to rvaiat 
ehrm'ieala in which they may be exposed.

7. CARE

7.1 General. A centralised matntanance. cleaning, and 
atnrace atation ahouid lie uaed to care Car reapiratory 
protective equipment.

7.2 Procedural Applicable to All Reapiratora

74.1 inspection. All rrapiratorx ahall lie inspected
at reeulur intervals to make aaire that they are ready to
ll«*,

74.1.1 Selfwunlainrd brmtiting apparatua ahall 
lie m.j>rrteil monthly.

744 Maintenance. Wlten it ix nreeaaary to replace 
worn nr .leieriorateii part*, only tho«r ma«ir qiecificully 

tlv ilevi- v .li.ill lie tiaeii; ami thr rrpair work ahall lie 
■ii vnnipli.heil I tv irjirvetl jirrMUinrl. For meat plant*. it ia

preferable that parta of thia type ha replaced aa a unit or 
returned to the manufacturer for repair.

744 Cleaning end Disinfecting. Respiratory 
protective equipment, except caniaterx and cartridge*, 
ahouid be cleaned and diainfeeted after each uae. unleaa 
aaaagnerl to individuate, when they ahouid he cleaned at 
leaat after each day'a uae.

74.4 Sloragt. All reapiratory protective equip, 
mem ahail lie atoeed in a cTean. cool, dry place, out of 
direct aunlight. under conditions of moderate 
temperature.

74 Spodal Procaduraa lor Maintaining, Cleaning, 
Disinfecting, and Storing Respirator*

74.1 SoM*Contalnod Sraathtng Apparatua. In 
demand.type (Table 111), the cylinder peeaaaire ahouid be 
cheeked periodically and brought ta rated praaaure if 
neenaary. (Minimum praaaure ia 1800 pat at 70 F.) 
Recharge after each uae. following tatanuiaeturer'a in. 
atructiona. Follow manufacturer'* inatnactisn* on tightnuu 
teau for •elf-contained reapirator* and hydreautlc texting 
of camera* aeabair cylinder*.

744 Cylinder* ahall lie tested and maintained a* 
prescribed in the Shipping Container Spcrifiratinn 
Regulations of th* Uepaftanant af Trantipnrial inn (49 
CFK. Part 178).

744 MOOS Masks. Cheek the blower periodically 
for proper ape ration. Cheek haae fer wear and tsar after 
each uae end Meant dean when necessary. Keep hose cap 
pad when not in use to prevent entrance of duM or other 
contaminant*.

744 Air-Une Respirators. The faaepitc* should 
he serviced after each uae. aa for all other reapiratora. The 
lb* control valves should be inspected after each uae and 
cieantd and repaired, if necessary. Air-liaw has* ahouid be 
chocked for wear and tsar after aeeh uae end be itram 
cleaned whan aeceatary. See S1H on airwupply lyiiem.

74J SoRsftoaeuera. Frequent inspection ia the 
moat important phaao of th* maialanane* program with 
this type of aquipmant beeauae the equipment ia teidooi 
toad but bum always be ready.

744 Chemical Cartridge Reapiratora

744.1 In pianta with centralised maintenance 
station*, cartridge* •emetimas are discarded after a 
predetermined period of uae. Hacked Laboratory will 
ntabliah chemical cartridge breakthrough times for

Pan,**, an'nitS .* ,i*v ass ‘rai* O&HA regvlatiana, Saatian 1910.134.
DUP 0960519
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specific toxic atmospheres on request to mill pUnu in 
establishing use period criteria.

7J.IJ In moat cues. the wearer k responsible 
for liisesrding and replacing cartridges in hit respirator.

7JAI In any event, chemical cartridges should 
be changed when the wearer detecta the odor or irritating 
effect of the contaminant. Where the expected con­
taminant has no odor or irritating effect. such at carbon 
monnide. a new cartridge should be installed before 
cumulative hours of use reaches established breakthrough 
tune, or weekly, whichever comes fust.

744.4 Mouthpiece respirators should not b< 
used for routine protection against gases or vapors.

because breathing through the mouth may bypass the 
odor or irritation warning of an expended cartridge.

74.(4 Particular care should be exercised in the 
storage of chomicai cartridges because usually they 
deteriorate if expoeed to exeesa moisture and to gaseoua 
air contaminants. Cartridges should not be stored in the 
area where the workmen use them.

74.7 MocEanidal FlHar Respirators. Mechanical 
filters of the “throw.sway" type should be discarded » hen 
the breathing resistance becomes bothersome to the 
wearer. Some meehanicel filter respirators use 
recitanable filters, in which case the filters are cleaned 
when the respirator is being serviced.

TAKE 1 - TYPES OF RESPIRATORY PROTECTIVE EQUIPMENT 
Table 1A — Air. Supplied Suit

Meihtsd of Operation Air supply from suppliao-air Breathing apparotut. See SIH on oir-distribulion system.

Use Operating or repair wars where there is exposure to substances that ore irritating or 
corrosive to tha skin and mucueus membronet, but whore the atmosphere is not 
immediately dangerous to lilt.

limbed ant The wearing of on imperviou* suit for any axtended period »• extremely fatiguing ond 
dongeroui unless it i$ well ventilated. The suit must be impervious to the substance 
encountered.

Remarks No U. S. Bureau of Minos approvol. .For additional information, soo Flaming, A. J„ 
O'Alomo. C. A., and Zapp. J. A., "Modern Occupational Medicine." Chapter 7, "Pro­
tective Clothing far the Chamicsl Industry. ’ .sc end Ftbigar, Philadelphia 11960).

A Ronque-Hllsch vertex tuba worn as o portable refrigerator con satisfactorily cool com­
pressed air far personnel wearing industrial protective clothing. The vortex tuba is 
light and smoll, and can bo stropped to the bolt whari it does not interfere with 
physical movement. The tuba oporotos on 20—25 cfm of compressed air of 80 - 100 
ptl and delivers 15— 18 dm of air cooled 50—60 F below the inlet air tsmptroturs. 
The tubs can bo reversed and used as a hooter.
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TAIU 1 - KUCTION OR RHHUATORY PtOTtCTIVi OiVICi
Hoserd Hospiroler

Oiygen ae'oency Self-contained breathing apparatus
Hose mask with blower
Combination air-line respirator end self-contained 

breothmg apooratus
Goseow. coxtommonl

>mmee>ot« iy dangerous to life (sea 5.1.4) Self-contained breathing apparatus
Hose mask with blower -
Combination air-line respirator and self-conloined 

breothmg opporatus
Not dongorout to Ilf# Air*iin# raipfrator

Host mask without blowor
Chomieoi-cartridgo rotetratof

PorhCvtoto contommont -
dongorout to iif# (too 5.1.4) ^ Solf*centom«d broathing apparatus

Hot# mask with biowtr
Combmotion oiHiri# raspirotor ond s#if<ontaJft#d 

broathing opporatui
Na> .mme-tiaiely dangerous to life Mechanical filter respirator

Air-line resoiralor
Abratlve-biastlng respirator
Hose mask without blower

Comeinatton gaseous and porticuloted contaminant
imm«d'Ot«iy dor>g#rowt to lit* (s#* 5.1.4) Self-contained breathing apparatue

Hose mask with blower
Comomarion air-line respirator and salf-contoined 

oroothing apparotut
Not immediately dangerous to life Air-ilne respirator

Hose mask withaut'blowar
Combination chemical and mechanical filter respirators

7*

s
CT1

Note: The sslf-contoined breathing apporotus. combmotion air-line respirator and self-eontelned breathing apparatus, 
and -'Ota matt with blower would give respiratory pretaction against any of the hasards Hated, but these 
devtcis are not included In the Hit at respirator* that could be used in the less hasardous situations.

TAIU 3 - 1MATHINO Alt ANALYSIS f
Om Consent Analysis

Os 19 percent min ta 23 percent mas
CO 20 ppm max
CO* 1,000 ppm max
Hydrocarbons O.b20 m^ liter max 

(as condensables)
HsO Dew point less than the lowest 

probable temperature to be 
encountered *

N, Balance
Odor Free of all oblectionable odors

t Saa S3T for data on direct reading portaeia detectors tor oxygen 
and ether gooes and vapors.

0This is necessary to prevent freexe-up and stoppage oi air flow to 
the mask. For tables reiar to "Handbook of Compressed Gases."

DUP 0960523
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i. scon
Tbii standard provide* information for the eeiection. 

u>«. and cart of respiratory protective equipment (respi- 
ratort). The term "respirator" in this standard is used 
inclusively sod applies to atmosphere-supplying and air­
purdying devices that provide breathable air to the wearer 
within the limbs of the equipment, whatever the source of 
sir. This ttandard does not apply for exposure to air­
borne radioactive contamination for wbieb special con­
sideration may be necessary.

2„ OENEKAl -

2.1 Respiratory protective equipment should not be used 
as a substitute for adequate exhaust ventilation or other 
engineering control methods.

2 J Respiratory protective equipment shall be worn at 
all times where the atmosphere may be harmful to em­
ployees due to unusual conditions, and where work it 
necessary in contaminated or oxygen-deficient, confined 
areas. __

2.2.1 When the air it deficient in oxygen, the symp­
toms range from increased volume of breaming and ac­
celeration of pulse rate to uncontciousnesa and death, 
depending upon oxygen content and the degree of a per­
son’s activity. Uncantdouanaat it immediate whan a 
man breathes pur# itHrogon and danth may foliate in n 
lew minutes.

2.2.2 An oxygen deficiency may indicate a haxard 
in addition to inert gac eg, flammability (see4.4), thin 
toxicity, or absorption through the skis, particularly 
hydrogen cyanide. Maximum acceptable concentrations 
(MAC’s) of air cootamiatata art given in Standard S2T. 
Portable oxygen and loxic-goa detectors are covered in 
Standard S3T.

2J Pure axygsa abali asl be used in atmosphere- 
supplying respirators.

2.4 Only equipment listed aad approved by the U. S. 
Bureau of Mines shall be used, if schedules for t particu­
lar type of equipment have been established.

24.1 Information Circular 8281, "Respiratory 
Protective Devices Approved by the Bureau of Mines as 
of Octobtr 1. 1968." can be obtained for 25 crate from 
the Superintendent of Documents, l . S. Government

Printing Office. Washington. DC 20402. Copies of a 
supplemental list containing approvals since 1965 may 
be obtained from the Bureau of Mines. Health and Safety^ 
Research aad Testing Center. 4800 Forbes Ave, 
Pittsburgh, Pennsylvania 13213. At the present time, 
the Bureau does not have approval schedules for ihe 
following equipment:

a. Filler-type respirators for protection sgainilz 
particulate aerosols, such as beryllium dusts and fumes; 
dusts impregnated with organic phosphorus insecticides 
(parathion). and radioactive substaacee.

b. Air-supplied suits.

e. Chemical cartridge respirators for respiratory 
protsetioa against gases aad vapors other than organic 
vapors.

24.2 A list of respirators for respiratory protection 
against eertaia pesticides may be obtained from the U. S. 
Department of Agriculture, Pesticide Chemicals Research 
Branch, Beksville. Maryland 20705.

3. MANUFACTURERS

Names and addresses of companies to which ap­
provals on currently available respiratory proteetiv e de­
vices have been granted by the L’. S. Bureau of Miner 
are given in Table 1. Companies to which approvals 
have been given by the l'. S. Department of Agriculture 
for insecticide respiratory protective devices also are 
indicated in Table 1. The lietiag of a manufacturer in 
this standard does not mesa necessarily that all of his 
products arc approved.

4. TYPES, USi, AND LIMITATIONS

4.1 A list of the several types of rsspiratorv protective 
equipment, method of operation, use. limitations, aad 
remarks is given in Table 2. For additional information 
in this regard, rtfresnee should be made to:

USA Standard Safety Cade for Head. Eye. and
Respiratory Prolectioa. Z2.1. United States of
America Standards Institute, 10 East 40th Street.
New York. New York 10016

Respiratory Protective Equipment. Data Sheet
D—444. Natioaal Safety Council, 425 North
Michigan Avenue. Chicago. Illinois '

Vendors and merchandise daeianstisns arc fivnn to describe meterieU end mar 
amt include ell acceptable etaeucts. Subcritutient by suoallers ate te be made 
enly an eearevei at the laaal awlfcerity mitiatinf the use el this standard.

SUSCOtaniTTae no. is
DUP 0960484
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Respiritory Protective Device* Maaaai published 
b> Amrricsn Industrial Hygiene Association and 
American Conference of Governmental Industrial 
Higitnists leopin art avaiiabl* from Braua and 
Brumfield Inc. Box 1203. Ann Arbor. Michigan.)

4.2 The oir-purilyinf respiraters, ia. canister goamesks. 
chemical cartridge raapiratara. and mechanical filtar 
respirators (Tobi.i 2C) shall not ba uaad for raacua week, 
or for tmargoncy work of any nature. Tbit ia baeaaaa 
thcac raapiratora require at Itaat 16 parcaat oxygen ia tba 
air. Other raaaor.a for thia requirement ere that (a) gaa 
masks art intended for uat with no more than 2 percent 
of moat toxic gaues. and fb) chemical cartridge respira­
tor* are approvtd for no more than 1000 ppm by vol­
ume of organic v.tpor ia air.

4.3 lie of caniater maaka that bear the label "All- 
Service," "All-Purport." or "L'nivettal" ia prohibhed.

44 Although aulf-contained breathing apparatus and 
boat mask with blower have no conceatralien limit in 
regard to toxicity, many toxie gases and vapors art 
flammable and the user could be exposed to a potential 
fire or explosion. The 2-percent concentration limits ap­
proved for toxic gaa removal with canister-type masks 
may be within tht flammable range for some gates, 

tandard F6J provide* information and instructions for 
use of portable flammable vapor and gas detectors.

5. SUCTION

5.1 In general, in choosing a respirator, the following 
factors should b: considered: (a) nature of the harard. 
(b) severity of the haxard, (c) type of contaminant. (d) 
concentration of the contaminant, (e) period protection 
is required, (f) location of the contaminated area with 
respect to a sourre of respirable air. (g) expected activity 
of the wearer, (it) operating characteristic* and limita­
tions uf the available respirators, (i) safety regulatioas 
of state or local government! (see Table 2).

worker cannot eseape uninjured without reeoiratory pro­
tective equipment. The air in the self-contained unit of the 
combination air-line respirator and sdf-eontamed breath- 
iag apparatus shall be uaad only for egress in event the 
hose-line supply of air ia intti. opted- The volume of this 
exit supply may vary for diffartat applications, but shall 
be ample to allow the worker sufficient air to escape from 
the coataminated area, la any case, this supply shall not 
be less than 3 minutes.

1.14 Aa uneontaminaud supply of air must be 
assured wbtn using a hose mask with blower.

5.1.5 Schedule 13E of the U. S. Bureau of Minee 
on self-contained breathing apparatus requires a remain­
ing service-life indicator or warning for compressed 
breathing air (except for self-rescue, which has a mans- 
mum rated service time of 30 minutes). Some equipment 

'now on plants may not have these alarms.Thete eaa and 
should be obtained from equipment suppliers for appara­
tus not so equipped.

5.1.5.1 When the device is a combination self- 
contained breathing apparatua and air-iine respirator 
(supplied-air respirator), either a manual or automatic 
veivris) shall be provided to change to the self-contained 
air supply if the air-line supply fails, and to prevent the 
wearer breathing contaminated air horn the outside 
atmosphere. If a manual valve is provided, k shall be 
easily operable and located ia a poetliaa which ia con­
venient to the weaker. If no automatic valve is provided, 
a warning also shall be provided to alert the wearer that 
be ia breathing from the seif-contained air supply, (1) 
when hit normal air-iine supply fails, or (2) whet the 
self-contained sir supply falls below 95 percent of its full 
container pressure. A quick disconnect and cheek valve 
shall be provided between the apparatus and the air-line 
supply hose to permit ready escape from the area, and to 
prevent lost of breathing air from the device or inhaling 
the surrounding atmosphere. respectively.

5.1.1 \pparatus classified for 30-minule service 
time, or longer, should be used for entry into an irm- 
pirable atmosphe.'t. In certain eaten, 15-mtnolr nails may 
be permitted, depending upon local conditions.

5.1.2 Duration ratings far setf-eontained apparatus 
are based upon moderate work rate. Service Life of an 
air c> Under will be lean for {renter work ram.

5.1.3 Only saK-cotitoinod breathing apparatus.
combination oir-lina raspiratar and salAeontainod 
breathing apparatus, or has# mock with blaeear shall ba 
jtad in aaygatvd afkiant atmasphoras or arhora Hip con­
taminant it, or might ha. hnmadiatoiy dangarout to Ida. 
The latter condition it defined as one from wbieh a

5.2 Tabls 3 lists the haxards and the respirators that 
arc recommended to afford respiratory protection against 
them. By reference to thia tabic, and by considering the 
foregoing factors, the user can determine the type of 
respirator that should be used.

4. PRECAUTIONS

4.1 Purchased cylinders of breathing air should be ana­
lysed for ox) gen and carbon monoxide contcatbcforeuse. 
This analysis normally should be done by the plant (see 
S3T).

4.2 An extensile list of instructions in use and precau­
tion! for each type of respirator ia given ia the previously

I
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iffrrrnerd USAS Z2.1. Some precautions srr piim in 
'.'abb 2 under headings of Limiuiiom end Remarks.

< •3 The manufacturer’* instructions or precaution* of 
ue USA Standard ihould be posted with the respiratory 
device.
i A Alt panant who may hav* aacaiian ta use ratpir- 
ctary davicai, ar cousa them la ha wed. should ha 
properly trained in their uta bolero cifcumstoncas ro- 
* wire that they wa them ta pretact thaw liva* and the 
p reparty at the Cempeny. Abo, in execution of plant 
di*a*ter plan*, proper training in u*e of reepiratory pro­
tective equipment will aid in the performance of eaootb 
and safe reecue or repair operation*. a,

•»
6.5 A negative preaaure 'occur* iniide the facepiece of 
fi.ccfiuing air-purifying retpirator* (Table 2C). Care 
s uit be taken to obtain'an effective teal between the 
facepiece and face to prevent inward contaminantleakatge. 
Abo, demand-type air-supplied respirators and demand- 
type *elf-eontained reepirttor* operate under negative 
pi-eeeure when the wearer iahabs; aome inward leakagr 
oi contaminant may be possibb. A prceeure-dcmand type 
Mlf-containtd mpirator may be u*ed where special pre- 
caiution* suit be taken to prevent the wearer from in- 
hiding any traee of contaminant. (A (mail poiitive pres- 
•ure b maintained at all time* and. even if a bak ihould 
develop, there would be ao leakage of coalauainant into 
the (ucepwee.)
6.6 A proper leal cannot ba catabliihcd if Iba temple 
biiri af oyo pla*eee extend through the sealing odgo of 
fulMoeo masks.

44.1 All eytpbcoa in full-face maak* approved by 
thr Bureau of Mint* will past the ball drop mm. but 
aome plat lie eyepiece* may not pa** the aeedb drop Met 
(S4H). Current schedules of the Bureau of Nliat*. how­
ever, require that eyeploots shall mset the pertincat re- 
qciremeol* for impact and pcoauratioa specified in the 
most recent USA Standard Safety Code for Eye 
Protection.

6.4.2 Aa a temporary measure with full-fact piece*, 
gliiaaaa with aboet tampb ban or without Mnspie ban 
m.ty be taped to the wearer’* bead. Full-face mask* hav* 
beta developed with systems for moulting corrective 
let *es inside th* facepbc*.

4.44 A haihmask faeepiac* shaeld not interfere 
with th* wearer’* us* of epeetaele* oe goggles. Proper 
seisetion of equipment normally will eliminate nay prob- 
leai of proper fit when using a combination of half-mask 
facepiece and apaetaebs or goggles.

6.7 Conventional respirator* do not constitute an abso­
lute barrier to transmission of speech. Thr respirator 
exhalation valve usually provides a satbfictory pathway 
for speech transmission over short distances m relatively 
quia* areas. Speech traasmbsioa devices are availabb.
(C out ion: cheek for acceptability of electrical claitifbation 
for use in hazardous areas.)

44 Major problem* in the use of full-face masks at low 
temperatures are poor vbihility and freexing of exhala­
tion valves. Anlffog compounds caa be used to coal the 
inside of the eyepiece to prevent its fogging down to about 
32 F. Below 0 F. however, antifog compound will not 
prevent severe fogging.

4.9 Hoeet for air supply should be selected to resist 
chemicals to which they may be exposed.

7. CAMt

7.1 Oonorel. A centralized maintenance, cleaning, and 
storage station should be used to cart for respiratory 
protective equipment.

7.2 Procedures Applicable to All (aspirator*-'

7.2.1 inspection. All respirators shall be inspected 
at regular intervals to make sure that they art ready to 
us*. It i* good practice to integrate the reepiratory sad 
firs-extiagablier inspection and mainMnanee program.

7.24 Maintenance. When it it necessary to 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. 
H is prefer abb that pans of this type be replaced a* a 
unit or returned to the maaufacturer for repair.

744 donning and Oisinfoctinf. Reepiratory pro­
tective equipment except canisters aad cartridges, should 
be cleaned and disinfected after each as*, unieea assigned 
to individuals. Respiratory equipment can be ebaned 
with dewrgsal aad lukewarm water (less than 125 F) 
by band brushing or agitation in a washing machine, 
rinsed. aad dried. The quaternary ammonium salt dis­
infectant** art recommended (or sterilising respiratory 
device*. Rios* completely in dean, warm water. Assure 
thorongh drying of mask aad demand apparatus after 
cleaning to prevent freezing if used in cold weather.

744 Storage. All rmpiralory protective equipment 
should be stored in a ebaa, coot, dry place, out of direct 
sunlight, uadtr conditions of modersM temperature (see 
Chcmox mask in Tab)* 2B).

* Wills** G*«wi-CI*tH; American Optical Co, No. 101 and 102 Qamucidal Detergent; Pvtmosan Sanitisor; MtA Cloonei
Smitiitr

DUP 0960486
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7.3 Special Frocaduree far Maintaining, Cleaning, Dis­
infecting, and Storing Respirators

7.3.1 Jalf-Contoinod •reething Apparatus. In 
demsnd-iype (Table 211), the cylinder pressure should be 
checked periodically and brought to rated praaaure i/
necessary. (Minimum pressure if 1600 pai at 70 K.) 
Hecharge alter each use. following manufacturer's in- 
ttruettona. hollow manufacturer’a instruction! on tight­
ness tests far self-contained respirators and hydrostatic 
testing of compressed-air cylinders.

7.3.2 Hose Masks. Check the blower periodically
fur proper operation. Check hose for weur and tear after 
each use and steam clean when necessary. Keep huse 
capped when not in uae to prevent entrance of dust or 
other contaminants. ' ^

7.3.3 tkir.lino (aspirators. The facepiece should be 
serv iced after each use. as for all other respirators. The 
flow control valves should be inspected after each use and 
cleaned and repaired, if necessary. Air-line hose should 
be checked fur wear and tear after each use and be steam 
cleaned when necessary. See Standard Hill on air-supply 
system.

This Page lev Feb !**•

7.3.4 Self-Rescuers. K request Inspection is the moat 
•mportsnt phase uf the maintenance program with that 
type of equipment because the equipment is scidoav used 
but always must be ready.

7.3.5 Chemieal Csrsridga Respirators. Chemical 
cartridges should be changed when the wearer detects the 
odor or irritating effect of the contaminant, la plants with 
centralized maintenance stations, curtridgsa sometimes 
are cwrsrded after a given-period uf uae (based upon 
group esperienee); but. in moat earn, the wearer is re­
sponsible for discarding and replacing cartridges in hie 
respirator. Particular cart should be nereised in the 
storage of chemical cartridges because usually they de­
teriorate d exposed to excess moisture and to gaseous air 
contaminants. Cartridges should nut be stored in the area 
where it is necessary for the workmen to uae chemical 
cartridge respirators.

7.3.4 Mechanical Filler Respirators. Mechanical 
filters of the "throw-away" type shoald be discarded when 
the breathing resistance becomes bulhersosae to the 
wearer, home mechanical filter retpiraton use redean- 
oble filters, in which case the libera are cleaned when the 
respirator is being serviced.

iV

U

jf
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TABU I - MANUFACTURERS OP APPROVED RESPIRATORY OEVlCfS*
• Acme Protection Equipment Co, 1201 Kalomosoo Street, South Haven, Michigan 49090
• Ame' can Optical Co, Southbridga. Massocnusetts 0IS51 

Bouscn A Lotnb. Inc. P. 0, Box 478, Rochester, Now York 14602 
Smti Manufacturing Co, 3114 Corrol) Avenue, Chicago, Ulinou 60612 
E D Sgliord Co, 2680 Sridgewoy, Sausolito, Californio 94965
Coco Safety Products, Inc (formerly Chicago Eye Shield Co), 2727 West Roicoe Street, Chicago, Ulinou 60618 
w S Cover, Station A, South Bend. Indiana 46614
Oovis Emergency Equipment Co, Inc. 45 Halieck St. Newark. New Jersey 07104 
Tne DeVilbiss Co, Toledo, Ohio 43601
the Firewel Co. Inc, Subsidiary of The Aro Cc poi.ttion, 3695 Broadway-, tfulfolo. New York 14225 
Tn« Pyr-Fyter Co. 221 Crane Street, Doyton, Ohio 45401
Giendaie Optical Co, Inc, 130 Crossways Park Drive. Woodbury, New York 11797
Giooe Safety Products, Inc (formerly Globe Industries, Inc), 125 Sunrise Ploce, Dayton, Ohio 45407
Melodising Engineering Co, Inc. I 101 Prospect Avenue, Westbury, New York I 1590

• M.ne Safety Appliances Co. 201 North Braddock Avenue. Pittsburgh, Pennsylvania 15208 
■ Mine Safety Appliances Co, Ltd, Queenthe Industrial Estate. Glasgow E. 3. Scotland

Minnesota Mining and Manufacturing Co. 2501 Hudson Reed, St Paul, Minnesota 55101 
Pongoorn Corporation. Hagestown. Maryland 21740 

’ Puimosan Sofety Equipment Corp. 36-48 linden Place. Flushing. New York I 1354 
Rue Hardwore Manufacturing Co, 540 West Chevy Chose Drive, Glendale, California 91209 
Safelme Products. Post Office Bos 550, Putnam, Connecticut 06260 

’ Scott Air—Pok, ltd, 2254 South Sheridan Way, Clarkson, Ontario. Canada 
' Scott Aviation Corporation, Lancaster, New York 14086 

U S Dive-s Co. 3323 West Warner Avenue. Santa Ana. California 92700 
w W. Sly Manufacturing Co, 4735 Train Avenue. Cleveland. Ohio 44102 
Welsh Manufacturing Co. 9 Magnolia Street, Providence, Rhode Island 02909
Willson Products Division, The Electric Storage Sottery Co (formerly Willson Products Division, Ray—O—Vac Co. 

and Willson Products, Inc), P. O. Bos 622. Reading, Pennsylvania 19603

Method e< Operation

Use

limitations

I emerks

tabu 2 - TYPES OP RESPIRATORY PROTECTIVE EQUIPMENT 
Table 2A — Air-Supplied Suit

Air supply from supplied-air breathing apparatus. Sea Standard SIH on air-distribution 
system.

- Operating or repotr work where there is eapoture to substances thol ore irritating or 
corrosive to the skin ond mucuous membranes, but where the otmosphere n not 
immediately dangerous to life.

Tht wearing o* on imperviout suit tot any extended period i» extremely fatiguing and 
dangerous unless it is welt ventilated. The suit must be Impervious to the substance 
encountered.

No U. S. Bureau of Minos approval. For additional information, see Fleming. A. J., 
O’Alonso, C. A., and 2app, J. A.. “Modern Occupational Madfcinr " Chapter 7. "Pro­
tective Clothing for the Chemical Industry," lea ond Febiger, Philadelphia. I960.

A Ronque-Hlljeh vortea tube worn os o portable refrigerator con satisfactorily cool com­
pressed air for personnel wearing industrial protective clothing. The vortea tube is 
light and smotl, and can be strapped to the bait where it dees not interfere with 
physical movement. The tube operates on 20 — 25 dm of compressed air at 80 - 100 
psi and delivers 15-18 efm of oir cooled 50-60 F below the inlet air temparoture. 
The tube can be reversed and used as a hooter.

* Approvals on currently available reipirotory praiective devices which have bean granted by U. S. Bureau of 
Mines

■■ Approval given by U, S. Department of Agriculture lor certoin pesticides 
t Supply alarms described in 5.1.5

DUP 0960488
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TAltl 3 - ItllCTION Of >ESH«ATO«Y ftOTECTIVf DEVICE
Hosard loipiratar

Qiygtn dtl'C'tnc’v “ “ Seif contained breathing opporotul
Host mosk with blower
Combination on-lmt respirator and self-contained 

breothmg aooorotu*

GcStOU*
Immediately doWgerouf to lit* (let 5.1.3) Self-contained breathing apparatus

Hose mats with blower
Combination air line respirator onB stTT-contointd 

breothmg apparatus

Not »rnmtdiot«l / dongerous to life Air*fint respirator
Host mosk without blower
Chtmicoi-cortridgt resoirotor

Porfjcjiota contommont
Immediately do^Qtrous to life (»•• 5 1.3) Seif-centomed breathing apparatus

HotejjKftk with blower
Xombmotion a>r-line respirator and self-contained 

breothmg apparatus

Not imm«diOi«iV dongerous to lift Mechanical filter respirotor
Air-ltne respirator
Abrative*blestmg respirator
Hose mask without blower

Combmoi'on gaseous ond porticuloted contommont
Immcdiottly 00«'g+rbuft to lift {itt 5.1.3) S«lf-coniointd breathing opporotul

Moil mask with slowir
• •«. Combination air-lino respirator and self-contained 

breathing opparotus

Not immtd>0<t!/ dangerous to lift Air-lme respirator
Hose mosk without blower
Combination chemical and mechanical filter respirators

Not*: Th« sill-containod broathing opporotul. combination oir-lin# roipirator and ••ll-conlainod broothing opporotul, 
and hoia^moili with blower would give retpirolory protection ogoinit ony of Ihe hozordt lilted, but ihete 
deveet ore noi included in the lilt ol respirotort Ihot could be uied in the leu hocordoui lituotioni.

REV. J '«i l 1970 SUP. BY
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PROTECTIVE EQUIPMENT
SAFETY

ENGINEERING STANDARD

RESPIRATORY PROTECTIVE EQUIPMENT iSIUf 0

JAN 19M

oct m*

S 2 H
Poge 1 of 8

oo

or-n

I. SCON

Thii standard provides information for the selection, 
unr. and care of respiratory protective equipment Irespi- 
rutors). The term "respirator" in tbia atandard i» usrd 
inclusively and applies lo sttnosphere-supplv ing and air 
purifying devices that provide breathable air to the wearer 
» thin the limit* of thr equipment. whatever the sourer of 
air. This standard dors not apply for exposure to air­
borne radioactive contamination for which special con­
sideration may be necessary.

2. GENERAL

2.1 Respirator* proteetiyjf equipment should nw-be used 
as a substitute for adequate exhaust * emulation or other 
engineering control methods.

2.3 Respiratory protective equipment shall be worn at 
all timer where the atmosphere may be harmful to em­
ployees due to unusual conditions, and where work i» 
ne-'essart in contaminated or oxygen-deficient, confined
an-as.

22.1 A hen the air is deficient in oxy gen. the sy mp- 
toitts range from increased volume of breathing and ac­
celeration of pulae rale to unconariouaneea and death, 
de sending upon oxy gen eontent and the degree of a per­
son's activity. Uitconaciawtnaaa ia immadiata sahan a 
mnn breathes gura nitregnn and daath may follesa in a 
few minuSaa.

222 An oxygen deficiency mav indicate a hazard 
in additioa to inert gaa: eg. flammability (see 4.4). akin 
toxicity, or abaorplion through the akin, particularly 
hydrogen cyanide. Threshold limit values (TL\ 'a I of air 
tor-taminanta are given in Standard S2T. Portable oxy. 
gtr and toxic-gas detectors are covered in Standard S3T.

23 Pure oxy gee shall aoi be used io atmosphere- 
supplying respirators.

2.4 Only equipment listed and approved by the l. S. 
Bureau of Miaea shall be used, if schedules foe a particu­
lar type of eqaipamut have been eatabliahcd.

24.1 Information Circular 8281, "Respiratory 
Proactive Devices Approved by the Bureau afSlioteas 
of <>ctober 1. 1965," caa be obtained for 25 reals from

the Superintendent of Documents. I. S. Government 
Printing Office, Washington. DC 20402. Copie* of s 
supplemental list containing approvals since 1965 may 
be obtained from the Bureau of Mines. Health and Safety 
Research and Testing Center, 4800 Forbes Ave. 
Pittsburgh. Pennsylvania 15213. At the present time, 
the Bureau does not have approval schrdulrs for thr 
following equipment:

o. Filter-type respirators for protection against 
particulate aerosols, surh as beryllium dusts and fumes, 
dusts impregnated with organic photphurux insecticides 
Ipirttbion). and radioactive substances.

b. Air-supplied suits.

c. Chemical cartridge respirators for respiratory 
protection against gates and vapors other than organic 
vapors.

24.2 A list of respirators for respiratory protection 
against certain pesticide# may be obtained front tltc-1. S. 
Department of Agriculture. Pesticide Chemicals Research 
Branch. Beltsviile. Maryland 20705.

3. MANUFACTURERS

Names and addresses of companies to which ap­
provals on currently available respiratory protective de­
vices have been granted by the l . S. Bureau of Mines 
are given ia Table 1. Companies to which approvals 
have been given by the C. 5. Department of Agriculture 
for insecticide respiratory protective devices also are 
indicated ia Table 1. The lilting of a manufacturer in 
this standard does not mean neeessarily that all of his 
products are approved.

4. TYPES, USE. ANO LIMITATIONS

4.1 A list of the several type* of respiratory protective 
equipment, method of operation, use. Umitalions. and 
remarks is given in Table 2, For additional information 
in thia regard, reft fence should be made to:

ISA Staadard Safety Code lor Head. Kyr. and
Respiratory Protretioa. Z2.1. I niled States of
America Standards institute. 10 East LOtli Street.
New York, New York 10016

Respiratory Protective Equipment. Data Sheet
D~444. National Safely Count)!. 425 North
Michigan Avenue. Chicago. Illinois

Venders end aterahendise desisneriens srs fl»en ra daaariba •vererieis and*may 
»#' include all eeeeetable e-aducT*. Subsniutiens by sugglidrs ara ia ba asadb 
anly an tggsdval af the lacal etttfceriry initiating the usa af thia standard.

tUSCOMMlTTtU no. t«

DUP 0960-492
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i:.ii.m IVniertive llev icr* Manual published 
Industrial Hygiene \—netuimii and 

'••.•'ii.m f niifrrfiitT *'f Governmental Industrial 
i. ....--.i- itnpir. .irr .ivuiluhle frmn lirutin jnd 
•........ . .1 !••• ili»\ IJlt.l. Vim \rlmr. Micitiusill.)

4.2 rx# an oorifying raspirotors. ia. canistor gasmasks, 
Chamxal ti"'i4»« respirators. and mochanicoi filtsr 
respirators labia 20 shall not ba mad lor rascua work. 
or la* swvs.gawty work of any nahira. Tiiis is because

require ut leusl 16 percent omim in the 
.nr • >o.r» r. for this requirement are llial (a) pas
»•••■ ••" intended for use with no more than 2 percent 
ol m...i gj«es. anti |b) clieinieffreartridge respira- 
tor* jrr .ot roved for no more thun 1000 ppm by vol­
ume ol ..rcditK vupnrinair.

4.3 I -<• ..l ranisirr masks iliat bear ihr labrl "Mb, 
brr\ nr V i burpo-e." or "l nitfrsal" is prohibited.

4 4 Viitoius ii •rif-runlainrd breathing apparatus and 
itu*e ni.i.p nin blower ha'r no ronrrntration limit in 
rrgunl i>. (jCicuv. many lovic pairs and vapors are 
fljrmn.itae and thr u-er could iir rvftosed 10 a potpntiai 
firr or r\|iii.«iun. Tlir 2-percent roncrnirulion limits ap­
proved i..r iu\ir pas removal with canister-type masks 
miv iir iMilim ihr flainniablr range for some gases, 
bian.i.inl 11 J provides information and instructions for 
u-» ui portal Ir flammable vapor and gas detectors.

S. SELECTION

5.1 In general, in choosing a respirator, the following
factor- .liould br considered: (at nature of the hnaard. 
(hi .rveriiv ,.r ihe hazard. (c) (ype of contain.nsnl. (d) 
roitrentr.iiinr of Ihr rontaminunl. (f) period protection 
is reiiunrd. (ft location of the contaminated area with 
respect tu a .ource of respirable air. (g) expected activity 
of die urarer. (It) operating characteristics and limita­
tions ..f ihr available respirator., (i) safety regulations 
of state or luta! governments (see Table 2).

5.11 1 ppurutus classified for 30-minute service
time, ur lonjirr. 'should be used for entry into an irret- 
pir.ddr atmosphere. In certain cases. I5-reinute units may 
be (lermitted. depending upon loeal conditions.

5.1.2 Duration ritiags for telf-eontained apparatus 
are ba>nl upon moderate work rate, bees ice life of an 
utr t*v linder w ill be less for greater work rate.

5.1.3 Only sali-aontainod broothing apparatiis,
combination air-lino respirator and solf-cantainod 
braathing apparatus, or hosa mask with bioarnr shall ba 
usad in osygan-doftcionl otmosphoros or wfsors tha can. 
tammant is. or might ba, immadiotsly dangoraus to lifa. 
Ihr l.titer nnidiiHin is defined s- tine from which a 
worker t.innol iiiiiiijiin-d willmul respiratory pro-
tccuv e i.iiiiiptneot. I lie air in die s.-1f-coniuiiM-d unit of tite

cuiiiiunalion air-line respirator ami self-etinliiined hn-.ilh- 
mg apparatus sliull be used only for egress in evrnl (he 
hose-line supply uf air is interrupted. I lie volume..! this 
evil supply may vurv for different applications, but -hull 
in- ample to allow the sor..*r sufficient uir to escape front 
the contaminated area. In any case, this supply shall not 
be less than 3 minutes.

5.1.4 \n uneontaminuted supply nf air must be 
assured when using a hoar mask with blower.

5.1.5 Schedule 13E of the L. S. Bureau of Mines 
on self-contained breathing apparatus requires u remain­
ing service-life indicator or warning for compressed 
breathing air (rverpt for self-rescue, which has a mod- 
mum rated service time of 30 minutes). Some equipment 
now on plants may not have these alarms. These can and 
should be ubtu-ned from equipment suppliers for appara­
tus not so equipped.

5.1.5.1 When the device it a combination telf- 
eontained breathing apparatus and air-line respirator 
Isupplied-air respirator), cither a manual or automatic 
valve!I.) shall be provided to chunge to die self-contained 
uir supply if die air-line supply fails, and to prevent the 
wearer breathing eontamiaaied air from die outside 
atmosphere. If a munuul valve is provided, it shall be 
easily oprruble and located in a position which is con­
venient to the weurer. If an automatic valve is provided, 
a warning also shall be provided to alert the wearer that 
he is breuthing from the self-contained air supply.(1) 
when his normal air-line supply fails, or (2) when the 
-elf-contained air supply fails below d.> percent nf its full 
container presaure. \ quick disconnect and cheek valve 
shall be provided between the apparatus and the air-linr 
supply hose to permit ready escupe from the area, and to 
prevent lost of breathing air from the device or inhaling 
the surrounding atmospiiere. respectively.

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

6. PRECAUTIONS

6.1 Purchased cylinders of breathing air should be ana- 
ly ted for ox v grn and carbon raonotvkic content before use. 
This analysis normally should be done by die plant (tee 
S3T |. Mso. the water content of cylinder air used for air 
masks should be below the dew point for thr lowest prob­
able temperature to be encountered. This is necessary to 
prevent freeirup and stoppage of uir flow to the mask. 
Dew paints at various temperatures caa be obtained from 
the "Handbook uf Compressed Gases.”

6.2 \n rMrniive list of instructions in u«e and precau­
tions for rurlt tv pe of respirator is'given in The prrv iously
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referenced l 'S AS Z2.I. Senna precaution* tire given in 
1 able 2 under heading* of Limitation* and Henturk..

6.3 Tha manufacturer's instructions or pracautiona of 
the LSA Standard should ba poatad with tha respiratory 
daviet.

6.4 All parsons who may hsva occasion to uaa raspir- 
atary dovkas. aa cauaa than to ba of ad, should ba 
properly trainad in lhair aaa bafara aircwmatancaa re­
quire tha* thay uaa ‘ham to protact thalr lives and tha 
property of tha Company. Also, in execution of plaal 
disaster plana, proper training in use of respiratory pro- 
tectr-e equipment will aid in the performance of imooth 
and safe rescue or repair operations.

■*
6.5 A negative pressure occurs inside the facepiece of 
face-fitting air-purifying respirators (Table 2£); Care 
must be taken to obtain an affective spat between the 
facepiece and face to prevent inward contaminant leakage. 
Also, demand-type air-supplied respirators and demand- 
type self-contained respirators operate under negative 
presnure when the wearer inhales; some inward leakage 
of contaminant may be possible. A pressure-demand type 
self-contained respirator may be used where special pre­
cautions must be taken to prevent the wearer from in- 
balii g any trace of contaminant. (A email positive pres­
sure is maintaiatd at all times and. even if a leak should 
dcveiop. there would be ao leakage of contaminant into 
the fiicepisce.)
6.6 A proper tool cannot bo established d the temple 
bars of eye flosses extend threufh the scaling edge of 
fulMsce masks.

6.6.1 All eyepieces! in full-face masks approved by 
the ,3ureau of Mines will pots the ball drop teat, but 
asms plastic eyepieces may not paaa the needle drop last 
(S4H ). Current ecbeduWs of tbe Bureau of Mines, haw. 
ever, require that eyepieces shall meet the pertinent re­
quirements for impact and penetration specified in the 
most recent USA Standard Safety Cede for Eye 
Protection.

6.6.2 Aa a temporary measure with full-face pieces, 
glasses with sbnst tern pit bare or wahoat temple bars 
may be taped to the wearer's bead. Full-fact masks have 
beta developed with systems (or mounting corrective 
leaaen iaside the Enespisu.

6.6J A hoKmasIt facepiece should sot interfere 
with the wearer's use of spectacles or. goggies. Proper 
selection of equipment normally will eliminate any prob­
lem cf proper Gt wbeu eiiog a combination of hab-raoak 
facep ece and spectacles or goggles.

6.7 Conventional respirators do not constitute an abso­
lute barrier to transmission of speech. Ihe respirator 
exhalation valve usually provides a satisfactory pathway 
for speech transmission over short distances m relatively 
quiot areas. Speech transmission devices are available. 
(Caution: check for acceptability of dectrieal classification 
for use in haxnrdous areas.)

6.1 Major problems in the use of full-face masks at low 
temperatures are poor visibility and fretting of exhala­
tion valves. Aniifog compounds can be used to coat the 
inside of the eyepiece to prevent its fogging dow n to about 
32 F. Below 0 F, however, aatifog compound will not 
prevent severe fogging.

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

7. CARE

7.1 Oonerol. A ceatralittd maintenance, cleaning, and 
storage station should be used to care for respiratory 
protective equipment.

7 .2 Procedures Applicable to All Respirator*-'
P

7.2.1 Inspection. All respirators shall be inspected 
at regular intervals to make sure that they are ready to 
use. It is good practice to integrate tbe respiratory' and 
lire-extioguieber inspection end maintenance program.

TAJ Maintenance. When it la necessary to replace 
worn or deteriorated parts, only those made specifically 
for the device should be used; sad the repair work should 
be accomplished by traistd pereoanti. For most plants, 
it is preferable that para of this type be replaced os a 
unit or returned to the manufacturer for repair.

7.2J Cleaning and Disinfecting. Respiratory pro­
tective equipment, except canisters and cartridges, should 
be dcaatd and disinfected after taeh esc. unless ataignsd 
to individuals. Respiratory equipment eon be clsaatd 
with detergent and lukewarm water (lese than 123 F) 
by hand brushing or agitation in a washing machine, 
rinsed, and dried. The qaaicraary ammonium salt dis­
infectants* are recommended for ttcriiitiag respiratory 
devices. Rinse completely in clean, warm water. Aseure 
thorough drying of mask and demand apparatus after 
cleaning to prevent freesing if used m cold weather.

7.2 A Storage. All respinter) protective equipment 
should be stored in a dean. cool, dry piece, out of direct 
sunlight, under conditions of moderate temperature (see 
Chemox mack in Table 2B).

Will tea Gemti-Cletii; American Optical Ce, Na. 10) and 102 Gcrmicidnl Dattrgent; Pulieasan Sumtisee; MSA Cl 
Sen titer
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7.3 Special Procedure! far Maintaining, Cleaning. Dis­
infecting. an* Staring Infifttan

7.3.1 Sell-Cenlelned Rreething Apparatus. In 
demand-typr (Table 211), the cylinder pressure should be 
checked periodically and brought to rated preaaure if 
necettary. (Minimum preaaure in 1600 pai at 70 F.) 
Itecharge after each uae, following manufacturer'a in­
structions. Follow manufacturer'a instructions oa tight- 
neaa leata for telf-coataincd reapiratora and hydroatalic 
teating of compteaaed-air cyliadcra.

7.3.2 Haia Maaba. Check the blower periodically 
for proper operation. Check hoae for wear and tear after 
each use and tteam dean when neceasary. keep hoae 
capped when not in use to prevent entrance of dual or 
other contaminants.

7.3.3 Air-lina (aspirators. The facepiece should be 
serviced after each use. as for all other reapiratora. The 
Dow control val .es should be inspected after each uae and 
cleaned and repaired, if necessary. Air-line hose should 
be checked for wear and tear after each uae and be steam 
cleaned when necessary. See Standard Sill on air-supply 
system.

This Pag* Rpv Pob If61

7.3.4 Salf-Roscuars. Frequent inspection is the most 
important phase of tlie maintenance program with this 
type of equipment beruuse the equipment is seldom uarnl 
but always must be ready.

7.3.5 Chemical Cartridge Reiptraters. Chemical 
cartridges should be changed when the wearer detects the 
odor or irritating effect of the content inum. In plama with 
centralised maintenance stations, cartridges sometimes 
are discarded after a given period of use (based upon 
group experience); but. si'TiitisT cuses. the wearer is re­
sponsible for discarding and replacing cartridges in his 
respirator. Particular cure should be exercised in the 
storage of chemical cartridges because usually they de­
teriorate if exposed to excess moisture sad to gaseous sir 
contaminants. Cartridges should not be stored in the area 
where it is necessary for the workmen to use chemical

''cartridge respirators.

7.3.4 Mechanical Filter (aspirators. Mechanical 
filters of the "throw-away" type should be discarded when 
the breathing resistance becomes tiulhersome to the 
wearer. Some mechanical niter respirators us* reciean- 
able filters, in whieb cuae the fillers are cleaned when the 
respirator is being serviced.

■ U
•v:
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RESPIEATOEY PEOTECTIVE EQUIPMENT

TA«U 1 - MANUFACTORIES Of APPROVED RESPIRATORY DEVICES'

Fogs J

Acme Protection Equipment Co. 1201 Kalomssoo Street South Haven Miemgan 49090 
•• American Optical Co, Southbndge, Mossochusetu 01 SSI 

Sauicnt lomb. Inc, P. 0. flo* 478, Rochester, New Yotk 14602 
3mu Manufacturing Co, 3114 Carroll Avenue. Chicago, Illinois 60612 
; D. Bullord Co. 2680 Srldgewoy, Sousalito, California 94965
Cttco Softly Products. Inc (formerly Cnicago Eye Shield Co), 2727 Wait Roicoa Straat, Chicogo. Illmoit 60618 
H. S Cover, Stotion A, South Sand, Indions 46614
Oovii Emargancy Equipment Co, inc, 46 Holleck St, Nework, New iartay 07104 

he DaVilbm Co, Toledo, Ohio 43601
"nt Pirewel Co, Inc, Subsidiary ol The Aro Corporation. 3695 Broodwoy. Buffalo, New York I422S 
"he Fyr-Fyier Co, 221 Crane Street. Doyton, Ol .0 45401
tjiendole Optical Co. Inc. 130 Crosswoys Pork Drive, Woodbury. New York 11797 
Globe Softly Products. Inc (formerly Glebe InOustnet, <nc), 12S Sunns* Ploce. Doyton, Ohio 45407 
Me'ollning Engineering Co, Inc. 1101 Prospect Avenue. Westbury, New York 11590 

* ’* Mine Safety Appliances Co, 201 North Braddock Avenue, Pittsburgh. Pennsylvania 15208 
t Mini Solely Applioncas Co, Ltd, Queentlie Industrial Estate. Glasgow E. 3, Scotland 

Mmnesoto Mining ond Manufacturing Co, 2501 Hudson Road, St Paul. Minnesota 55101 
( sngaom Corporation, Hagestown, Morylond 21740 

•• Putmoson Safety Equipment Corp. 30—48 ImcferTPIace. Flushing, Nev/ York I 1354

F .ie Horowore Manufacturing Co. 540 West Chevy Chase Drive, Glendale, Coliformo 91209 
Safelme Products. Post Office Boi 550, Putnam, Connecticut 06260 

t Scott Air—Pak, Ltd, 2254 South Sneridan Way, Clarkson, Ontario, Canado 
r Scott Aviation Corporation, Lancaster, New York 14086

V. S. Divers Co. 3323 WesrWarner Avenue. Same Ana. Californio 92700
W. W Sly Mu.iufactunng Co, 4735 Train Avenue, Cleveland, Ohio 44102 
Welsh Manufacturing Co. 9 Magnolia Street, Providence, Rhode Island 02909

•* Willson Products Division. The Electric Storoye Battery Co (formerly Willson Products Division, Roy—O—Voc Co. 
ond Willson Products, Inc), P. O. Bo«622, Reading, Pennsylvania 19603

TABLE 2 - TYPES Of RESPIRATORY PROTECTIVE EQUIPMENT

Table 2A — Air-Supplied Suit
Metlied ef Operation Air supply from supplied-air breathing apparatus. See Siondard SIH on oir-distrtbution 

system.

Operating or repair work where there is exposure to substances that ore irritoting or 
corrosive to the Skin ond mucuous membranes, but where the otmosphere is not 
immediately dangerous to life.

UmitMione The wearing of on impervious suit for any estendad period is eitremsly fetiguing ond
dangoreus unless it is well ventilated. The suit must be impervious to the substance 
encountered.

•ermtrk* No U. S. Bureau of Minas approval. For additional information, sea Fleming, A. J.,
D'Alonzo. C. A„ and 2app. J. A., "Modern Occupational Medicine," Chapter 7. "Pro­
tective Clothing for the Chemicol Industry," lea and Pebiger, Philode.phio. I960.

A Ronque-Hilseh vortex tube worn as a portable refrigerator con satisfactorily cool com­
pressed air for personnel wearing industrial protective clothing The vortai tube is 
light ond smotl, and con be strapped to the belt where it does npt interfere with 
physical movement. The tuba operates an 20 -2S dm ef compressed air at 80 - 100 
psi ond delivers 15—18 cfm of air cooled 50 —60 F below the inlet oir temperature. 
The lube con be reversed and used as a heater.

t

Approvals an currently available respiratory protective devices which hove bean granted by U. S. Buraou ol 
Minas

Approval given by U. S. Department of Agriculture for certain pesticides

DUP 0960496
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TAW 3 - SELECTION OF RESPIRATORY PROTECTIVE DEVICE
Ho, orb Itipirttir

0«vg«fl a#‘-c«on;y Self contained breathing apparatus
Hose mask with blower
Combination oir-lme rtspirotor and seif-contemed 

breathing apparatus

Goteoui contaminant
Immed'Ote'r Odngoroui to 1*1# (so# 5.1.3) Self-centomed breathing apparatus

Hose mosk w*th blower — ■—
Combination oiMme respirator and self-contained 

breathing apporotui

No> >mmed>oit>ty dangerous to life Airline respirator
Hose mask without blower
Chemical'cortrtdge respirator

^articulate coniemmont 
insmed>ate,y dangerous to III# (set 5J .G) SaH-tontofnad braothing opporpiui 

' Hoia maik wim blowar
Combination oirlina ratpirotor and lalf-conlomad 

braothing opporolut

Not immeciotHy dangerous to life Mechomcal filter respirator
AiHme respirator
Abrosive-blotting respirator
Hose mask without blower

Cots nation goi.eous and oarticulaled contommont 
Intmed'ottiy dangerous to life {see 5.! .3) Self-comomed breathing apparatus

Hose mask with blower
Combination air-line respirator and self-contained 

breathing apparatus

Not immediately dangerous to life Air-line respirator ^
Hose mask without blower
Combination chemical and mechomcal filter respirators

74

Note: In* »aHe5Klo!n<»d breathing apporotui, combination eir-lina raspirotor and lalt-contomad braothing apparatus 
0nd hose mask with blower would give respiratory protection ogamst any of the hazard* listed, but mete 
atvicet or# not included in th# list of respirators that could bo used in tho lots hazardous situations.

REV. -CT • ~5S SIIP. BY
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FROTECTIVE EQUIPMENT

SAFETY
engineering standaio

RESPIRATORY PROTECTIVE EQUIPMENT JMUCO

JAN 1944 S 2 H
OCT 1949 Page 1 of 8

<T5
®

O

1. SCOPE

This standard provides information for the selection, 
uar, and care of respiratory protective equipment (respi­
rators). The term "respirator" in this standard is used 
inclusively and applies to atmosphere-supply ing and air- 
purify ing dev ices that provide breathable air to thewenrer 
wi hin the limits of the equipment, whatever the source of 
ait. This standard does not apply for exposure to air­
borne radioactive contamination for which special con­
sideration may be necessary.

Z GENERAL

Zl Respirators- protective equipment should not be used 
as a substitute for adequate exhaust ventilatiqir'dr other 
engineering control methods. '

Z2 Respiratory protective equipment shall be worn at 
all times where the atmosphere may be harmful to em­
ployees due to unusual conditions, and where work is 
necessary in contaminated or oxygen-deficient. confined
areas.

ZZ.1 When the air is deficient in oxy pen. the sy mp- 
toms range from increased volume of breathing and ac­
celeration of pulse rate to unconseiousness and death.
depending upon oxygen content and the degree of a per­
son's activity. Unconsciousness is immediot# whan a 
man beeathas pur# niteagen and daadt may follow in a 
fow minutes.

XZ.2 An oxygen deficiency may indicate a haxard 
in (ddition to inert gas: eg. flammability (see 1.1). skin 
toxicity, or absorption through the skin, particularly 
hy drogen cy anide. Threshold limit values (TLY's) of air 
contaminants are given in Standard S2T. Portable oxy­
gen and toxic-gas detectors are covered in Standard S3T.

2.3 Pure oxygen shall not be used in atmosphere- 
supplying respirators.

2.4 Only equipment limed and approved by the t. S. 
Bureau of Mine# shall be used. If schedules for a particu­
lar type of equipment have beta established.

the Superintendent of Documents. l\ S. Government 
Priming Office. Washington. DC 20402. Copies of a 
supplemental list containing approvals since 1965 may 
be obtained from the Bureau of Mines, Health and Safrtv 
Research and Testing Center, 1800 Forbes Ave. 
Pittsburgh. Pennsylvania 13213. At the present time, 
he Bureau docs not have approval schedules for the 
following equipment:

s. Filler-type respirators for protection aguinit 
particulate aerosols, such as beryllium dusts and fumes, 
dusts impregnated with organic phosphorus insecticides 
Ipurathion). and radioactive substances.

b. Air-supplied suits.

c. Chemical cartridge respirators for respiratory 
protection against gates and vapors othrr than organic 
v tpors.

2.4.2 A list of respirators for respiratory protection 
against certain pesticides may be obtained from thr L . S. 
Department of Agriculture. Pesticide Chemicals Reveareh 
Branch. Bcitaville. Maryland 207u$.

3. MANUFACTURERS
Names and addresses of companies >o which ap­

provals on currently available respiratory protective de­
vices have been granted by the (.. S. Bureau of Mines 
are given in Table 1. Companies to which approvals 
have been given by the L. S. Department -f Agriculture 
for insecticide respiratory protective devices also are 
indicated in Tabic 1. The listing of a manufacturer in 
this standard does not mean necessarily thul all of his 
products are approved.

4. TYPES. USE. AND LIMITATIONS

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

LSA Standard Safety Code for Head. Eye. and
Respiratory Protection. Z2.I. L niled Stales of
America Standards Institute. 10 East 40th Street.
.New Aork. .New Aork 10016

2.4.1 Information Circular 8281. "Respiratory 
Protective Devices .Approved by the Bureau of Mines as 
of October 1. 1965," can be obtained for 23 ernts from

REV. °CT 1970

Respiratory Protective Equipment. Data Sheet 
D—444, National Safety Council. 425 North 
Michigan Avenue. Chicago. IllinoisMichigan J

SUP. SY
Vanda** and marahondita daiianatiano ora to daaariba matafiaia and /nay 
nat tnatud# ail aacaatafcla praawett. SabMttwtian* tv auMliart ara ta ba iaada 
only an approval at tha !»cal authority mttiatinf tha waa af thia standard.

suscommit res no. aa DUP 0960500
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Respiratory Protective Devices Manual published 
h> \mericsn Industrial Hygiene Association and 
Arnera-an Conference of Governmental Induftriai 
lUpieuisis (ropiet are available from Braun and 
Brumfield Inc. Box 1203. Ann Arbor, Michigan.)

4.2 The oil -purifying rsspirators, io. canister gas masks, 
chemical cartridge respirators, and mechanical filter 
reipiraters (Table 2C) shall net bo used lor rescua work, 
or lor emergency work el any nature. This is because 
these respirators requite at least 16 percent oxygen in the 
air. Other irasons for this requirement are that (a) gas 
masks are ntended for use with no more than 2 percent 
of most toxic gases, sad (b) chemical cartridge respira­
tors srr approved for no more than 1000 ppm by vol- 
ame of orgs nic vapor in air.

4.3 L se of canister masks that bear the labels"Alt- 
Service." "All-Purpose,” or "Universal” is prohibited.

4.4 Although self-contained breathing apparatus aad 
hose mask with blower have no concentration limit ia 
regard to toxicity, many toxic gases and vapors are 
flammable snd the user could be exposed to a potential 
fire or explosion. The 2-percent concentration limits ap­
proved for toxic gas removal with canister-type masks 
may be w thin the flammable range for some gases. 
Standard F6J provides information and instructions for 
use of portable flammable vapor and gns detectors.

3. SELECTION

S.1 In gene_ral. in chooaing a respirator, tits following 
factors should be considered: (a) nature of the hazard, 
(b) severity of the hazard, (c) type of contamiaant. (d) 
concentration of the contaminant, (e) period protection 
is required. (0 location of the contaminated men with 
respret to s sourer of reepirablc air. (g) expected activity 
of the wearer, (h) operating eharacterietici and limita­
tions of tin.* available rtepiralars, (i) safety regulations 
of state or local governments (see Table 2).

3.1.1 Apparatus clasaified for 30-minule service 
time, or loiger. should be used for entry into an irree- 
pirabit atmosphere, la renaia cases. lS-minult units may 
be permitted, depending upas local condiiioai.

5.1.2 Ouradoa radogs for satf-caataiaed apparatus 
are based tpoa moderate work rale. Service life of aa 
air cylinder will be leas for greater work rate.

5.1.3 Only salt aontoiwod breathing apparatus, 
combination air-line respirator or. ! self-eontoiiiad 
breathing apparatus, or hoeo mask with blowar shall bo 
usod in oxygen-deficient atmospheres or where tho con­
taminant it, or might ho, immadiataiy dongargus to Ufa.

The latter condition is defined as one from which a 
worker cannot escape uninjured aititoui respiratory pro­
tective equipment. The air in the self-contained unit of the 
combination air-lint respirator and self-contained breath­
ing apparatus shall be used only for egress in event the 
hose-line supply of air is iaterrupied. The volume of this 
exit supply may vary for different applications, but shall 
be ample to allow the worker sufficient air to escape from 
the contaminated area.- In any case, litis supply shall not 
be less than 3 minutes.

3.1.4 An uneontsminsted (apply of sir must be 
assured when using a bote mask with blower.

5.1.5 Schedule 13E of the U. S. Bureau of Mines 
on self-contained breathing apparatus requires a remain­
ing service-life indicator or warning for compressed 
breathing air (except for self-rescue, which has a mtmi- 
mum rated service lime of 30 minutes). Some equipment 
now on plants may not have these alarms. These can and 
should be obtained from equipment suppliers for appara­
tus not to equipped.

5.1.5.1 When the device it a combination self- 
contained breathing apparatus and air-lint respirator 
(tuppiied-air respirator), either a manual or automatic 
vaivtft) shall be provided to change to the self-contained 
air supply if the air-line supply fails, and to prevent the 
wearer breathing contaminated air from the outaide 
atmosphere. If a manual valve it provided, it shall be 
easily operable aad located io a position which is con­
venient to the wearer. If aa automatic valve is provided, 
a warning also shall be provided to alert the wearer that 
he is breathing from the self-contained air supply. 11) 
when hia normal air-line supply fails, or (2) when the 
Mif-eontained air supply falls below 95 percent of its full 
container pressure. A quick diecoancct and check valve 
shall bt provided lietween the apparatus snd ths air-lias 
supply bote to permit ready escape from the area, and to 
prevent low of breathing air from the device or inhaling 
tho surrounding stmosphtrs. respectively.

5.2 Table 3 lists the haiarde and the respirators that 
art recommended to afford respiratory protection againat 
them. By reference to this table, aad by considering the 
foregoing factors, ths user eaa determine the type of 
res pirn tor that should be ueed.

&. PRECAUTIONS

6.1 Purchased cylinders of brtalhing air should be 
analysed before use. preferably by the plant. The analysis 
should be within the range liwcd in Table 4.

4.2 An extensive list of instruction* ia use and precau­
tions for each type of respirator is given in the previously
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rflr'Mfftl l SAS Z3.I. Some precaution* art- pitrn in 
1 allr 2 under heading* of Limtlatiun* »nd Rrmarks

6.3 The manufacturer's instructions or precautions of 
the USA Standard should be polled with the respirator) 
device.

6.4 All parsons who may hove occasion to use raipir.
otory dsvkas, or causa Thom to ho used, should Iso 
proiiorly trainad in thoir uso bolori circumstancos >» 
ouiro that thoy uso thorn to protoct thoir lives and too 
pro|>orty of too Company. Also, in execution of piaai 
disc iter plans, proper training ia use of respiratory pro­
tective equipment will aid in the performance of smooth 
and safe rescue or repair operations. a,

Ail
6.5 A negative pressure occurs inside the facepiece of 
face-filling air-purifying respirators (Table 2C> Care 
must be taken to obtain an effective sepi Between the 
face; iece and face to prevent inward contaminant leakage. 
Also, demand-type air-supplied respirators and demand- 
type self-contained respirators operate under negative
pressure when the wearer inhales; some toward leakage 
of ccntamtoant may be possible. A pressure-demand type 
self-contained respirator may be used where special pre­
cautions must be taken to prevent (be wearer from in­
haling an> trace of contaminant. (A small positive pres­
sure is maintained at all times and. even if a leak should 
develop, there would be no leakage of contaminant into 
the fi.cepwce.)
6.6 A proper saai cannot ha astoblishad if too tample 
hors of ay* glasses eutend through the seeling edge of 
full-fuse masks.

6.6.1 All eyepieces in lull-face mailt approved by 
the Bureau of Mines will pass the ball drop teat, but 
some plastic eyepieces may eel pass the arrdJc drop wet 
(S4H). Current schedules of the Bureau of Mimes, how­
ever. require that eyepieces shall meet the pertinent re­
quirements for impact and penetration specified in the 
meet rectot USA Standard Safely Code for Eye 
Protection.

6.6.2 As a temporary measure with full-face pieces, 
glasets with short temple bars or without tample hart 
may be taped to the wearer's hand. Fall-face math* have 
been developed with systems for mounting corrective 
leases inside the facepiece.

ti.64 A kslf-toask facepiece should not interfere 
with ihr wearer's use of tpectaeias or goggles. Proper 
selection of equipmeol normally will eliminate any prob­
lem of proper fit whea uaiag a combination of half-mash 
facepiece and spectacles or goggles.

6.7 Conventioaal respirator* do not constitute an abso­
lute barrier to transmission of speech. The respirator 
exhalation valve usually provides a satisfactory path* at 
for speech transmission over short distances in relatively 
quiet areas. Speech transmission devices are available. - 
(Caution; check for acceptability of electrical classification 
for use in hasardoua areas.)

6.6 Major problems ia the use of full-face masks at low 
temperatures are poor visibility and fretting of exhala­
tion valves. Aatifog compounds tan be used to coat the 
inside of the eyepiece to prevent its fogging down to about 
32 F. Below 0 F, however, aatifog compound will not 
prevent severe fogging.

6.* Hoses for air supply should be selected to resist 
chemicals to which they may he exposed.

7. CARS

7.1 Sonnrol. A centralized mtmtenance. cleaning, and 
storage station should be used to care for respiratory 
protective equipment.

74 Procedural Applicable to All Raapiratom-'
9

74.1 Inspection. AU respirators shall be inspected 
at regular intervals to make sure that they are ready to 
use. It is good practire to integrate the respiratory and 
firr-exitoguisber tospection and matotenaaee program.

7.24 Maintenance. Then It is necessary to replace 
worn or dtteriorated pans, only those made specifically 
for the device should be used; and tbe 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.

7.24 Claaning and Disinfecting. Respiratory pro- 
tsctivr equipment, except canisters and cartridges, should 
bt denned and disinfected after each me, unless assigned 
to individuals. Respiratory equipment eon be cleaned 
with detergent and lukewarm water (less than 125 F) 
by band brushing or agitation ia a washing machine, 
raised, and drfed. The quaternary' ammonium salt dis­
infectants’ are rseommeaded for sterilising respiratory 
devices. Riase completely ia deaa. warm water. Assure 
thorough drying of mash aid dtmaad apparatus after 
deaaing to prevent framing if used in cold weather.

74.4 Storage. All respfratory protective equipment 
should be stored to a clean, cook dry place, out of direct 
sunlight, under condition* of moderate temperature (see 
Cbtmox mask ia Table 2B).

* Willnsn Garmi-CIsth; Amarisan Opticsl Ce, Ne. 101 end 102 Germicidal Detergent; Pulmsssn Ssaieiter; MSA Cleaner

DUP 0960502
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7.3 S^««l Prm^nfU l»f Maartnininf, Canning, Dis-
inf acting end taring InprilW

7.3 1 (•M-Ctaltinad kraathing Apparatus. In 
demand up* t I able 211). the cylinder preatur* ahould be 
checked period rally and brought lu rated praaaura if 
neensar, iMmaaia pressure it 1600 pai at 70 K.) 
Krcharge alter each ute, following manufacturer'! in- 
•tructioni I olkm manufacturer'a inatructiona on tighl- 
nraa leati loi arff-ronta intd respirators and hydrostatic 
testing of roaiprraaad-air cylinoera.

7.3.3 Haaa Maths. Cheek the blower periodical!) 
for proper operation (.heck hoar for wear and tear after 
each uae aad Meant dean when neceaaar). keep huac 
capped «Hr a at a uae to prevent entrance of dual or 
other roeiaminanta

7.3.3 ArrUJne lospiratars. Tha facepiece ahould be 
serviced alter rack uae. at for all other respirator). 'Hie 
flow control valies should bt inspected after each uee and 
cleaned and repaired, if necessary. Mr-line hose should 
be checked lor wear and tear after each use and be steam 
cleaned when nrretaar). See Standard Sill on air-supply 
system

7.3.4 Salf-latcuors. f requent inspection is the moat 
important phase of the maintenance program with this 
type of equipment because the equipment is seldom used 
hut always must be ready.

7.3.5 Chemical Cartridge (aspirators. Chemical 
cartridges should be chunged when the wearer detects the 
odor or irritating effect of the eonluminunt. In plunis with 
centralised maintenance stations, cartridge* sometime* 
ure discarded after a given period of use (baaed upon 
group experience); hut, in most'eases, the wearer i» re- 
•ponaibit for discarding and replacing cartridge* in his 

respirator. I'articulur care should be exercised in the 
storage of chemical cartridges because usually they de­
teriorate if exposed to excess moisture and to gaseous air 
contaminants. Cartridges ahould not ba stored in the area 
where it is necessary for the workman to uaa chemical 
cartridge reepirators.

7.3.6 Mechanical Filter Respirators. Mechanical 
filters of the "throw-awu)" type should be discarded when 
the breathing resistance becomes bothersome to the 
wearer. Some mechanical filter reepirators use reeiean- 
able filters, in which cuse the filters are cleaned when the 
respirator ia being serviced.

70
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TABU 1 - MANUFACTURERS OF AFFROVIO RESFIRATORY DEVICES'
" lemt Protection Equipment Co. 1201 Kalamazoo Strati, South Hoven. Michigan 49090 
•• American Optical Co. Southbridge. Monochuiatii 01 SSI 

liousch & .omb, Inc. P. O. Bos 478, Rachaitar, Nam York 14602 
lim>i Manufacturing Co. 3114 Carroll Avenue, Chicago, Illinois 60612 
I: 0 Bullord Co, 2680 Bridgewoy, Sausolito, Coliforma 9496S
Oetco Solaty Product!. Inc (formerly Chicago Eya Shiald Col, 2727 Wait Roscoe Strati. Chieogo, Illinois 60618 
H. S Cover, Station A, South Sand, Indiana 46614
Dovii Emtrgancy Equipmtnt Co, Inc. 4S Holleck St, Nework, Now Jersey 07104 
'• 't CitVilbiii Co Toledo. Ohio 43601
' it Firtwtl Co, Inc, Subiidiary of Tht Aro Corporation, 3695 Broadway, Buffalo, Nt» York 14225 
' ne Fyr—Fyter Co, 221 Crana Straat, Doyton, Ohio 4540! \
ijiandola Optical Co, Inc, 130 Croitwoyt Pork Drive, Woodbury, Now York 11797 
Globe Softty Products, Inc (formarly Globa Industrial. Inc), 125 Sunrua Ploca, Doylon, Ohio 45407 
Me'ollinng Engmaarmg Co. Inc, 1101 Prospact Avenue. Wastbury. Naw York 11590 

" Mint Softly Appliances Co. 201 Norlh Braddock Avenue. Pittsburgh. Pennsylvania 15208
• Mmt Sa'tty Applioncts Co. Ltd. Outtnsllt Industrial Estate. Glasgow E. 3. Scotland 

Mmntsoto Mining and Manufacturing Co, 2501 Hudson Pood. St Pout. Minnesota 55101 
f'ongoom Corporation, Hagestown, Morylond ^1740

•• f'ulmosan Softly Equipment Corp, 30—48 LtrtSen Ploca. Flushing, Nevr York 11354
•Mt Horowora Monufocturing Co, 540^011 Chevy Chose Drive, Gfendote, California 91209 
' sftune =roaucti, Post Office Boi 550, Putnam, Connecticut 06260 

’ £ cott Air-Pok, ltd, 2254 South Snertdon Way. Clarkson. Ontorio. Canodo
* f com Aviation Corporation. Lancaster, New York 14086

LI S Divers Co. 3323 West Warner Avenue, Santo Ana, Californio 92700 
w. w. Sly Manufacturing Co, 4735 Train Avenue, Cleveland, Ohio 44102 
Walsh Manufacturing Co. 9 Magnolio Street, Providence, Rhode island 02909 

** Willson Products Division, The Electric Staroge Battery Co (formerly Willson Products Division, Roy-O—Voe Co. 
and Willson Products, Inc), P. O. Bos 622, Reodlng, Pennsylvania 19603

TABLE 2 - TYFfJ OF RESFIRATORY FROTRCTIVI EQUIPMENT

Table 2A — Air-Supplied Seif
Metnod el Operation Air suoply from supplied-air breathing opparotus. See Standard SIH on oir-distribution 

system.

Use Operating or repoir work where there is esposure to substances that ore irritating or
corrosive to the skm and mucuous membranes, but where the atmosphere is not 
immediately dangerous to life.

limilotiens The wearing of an impervious suit for any estended period is estremely fatiguing end
dangerous unless it is well ventilated. The suit must be impervious to the substance 
encountered.

Remarks No U. S. Bureau of Mines approval. Far additional information, see Fleming. A. j..
D‘Alonso, C. A., and Zopp, J. A , "Modern Occupational Medicine," Chopter 7, "Pro­
tective Clothlr for the Chemical Industry," Lea and Febtger, Philadelphia, I960.

A Ronque-Hilsch vortei tube worn os a portable refrigereter can satisfectarily cool com­
pressed air for personnel wearing industrial protective clothing. The vortes tube is 
light end smell, and con be strapped to the belt where it does not interfere with 
physical movement. The tube operates on 20-25 efm ef compressed air at 80 - 100 
psl and delivers 15—IB cfm of air coaled 50—60 F below the inlet oir temperolure 
The tube con be reversed and used as o heater.

4 pprovals on currently available respiratory protective devices which have been granted by U. S Bureou ol 
Mirt«i

ipp'ovol by U. S. D«poftm#nt of Agnculiyro for ctriom ptiticidtt 
Supply alarm* doteribod in 5.1.5

DUP 0960504



?*
M

* 2
i - 

fa
fft

]ilR
| la

ifl
ia

lu
t

h. aftftii'iB ■1-^i-Tg n*r lira ;j^r<

JU
N



^im
r

• "



. ---------- -- - , -

S 2 H

Page S
RESPIIATOIY PROTECTIVE EQUIPMENT

JANUARY 1944

This Page tew Oct If70
9*

TAti 3 - SELECTION OF SESWIATOrr PROTECTIVE DEVICE

Hmerd Respirator

0«ygen dctictency Self-contained breathing apparatus
Hose mask with blower
Combination air-line respirator and self-contained 

breathing ooporatus
Gaseous conlomincnt

rnmtdiotfly dangerous to lift (••• 5.1.3) Self-contained tr*4thing apparatus
Hot* mask with blower - ■
Combination otMine respirotor ond self-contained 

breathing apparatus

Not immtd ateiy dangerous to lift Air-line rttpirotor
Hot# mask without blower
Chemicel-COrtrtdgc rttpirotor

Partlcuiatt ccntominant —
•mmtdioitl / dangerous to lift (see 5 -K3) SefKcontoined breathing apparatus

Hois mask with blower
Combination oir-ltne raspirator and self<ontamed 

breathing opporatus

Not immediately dongerous to lift Mechanical filter raipirotor
Air-ime respirator
Abrasive-Wasting raspirator
Hot# motk without blower

Comomofion gaseous ond pcrticulotea contaminant
Immediately dongtrou* to lift (ttt 5.1.3) Self-contained breothmg opporatus

Hoto mask with ©lower
Combination air-line respirator and self-contained 

breathing apparatus

Not immediately dangerous to life Alr-llna raspirator
Hose mosk without biowar
Combination cnamical and machonical (liter respirators

Note: Ihe self-contained breathing apparatus, combination air-lino respirator and solf-conlainod breathing apparatus, 
and hot* mask with blower would give respiratory protection against any ot the haiards listed, but these 
device i are not included In the list el respirators that could be used in the less hazardous situations.

TAIL! 4 - BREATHING AIR ANALYSIS t

oo

Gee C erne m Anelyels
°» 20 pereent min re 25 percent ms

CO 10 ppm mes
C02 1,000 ppm mes

Raro feme. 1 percent ms

Hydrocarbons 0.020 mg/liter mmm
Oew peint less then the le«e«t 

prebeble temperature re be
encewritered ♦

Selenee

Oder Free ef ell ebiectienebie eders
f Sec $3T fer dcie en direct reeding pertebie deteeters for esygen eitd ether 

|lttl end vepets
♦ This it nects»«y te prevent ffMit-g* end steppe** ef eir flew hi the mesk. 

Fer tebles refer re "HtMbttk ef C—ymd Cmmi." °UP 0960S07

_____ I
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safety and welfare 

engineering standard
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1. SCOPE

1.1 This standard providaa information for tha 
selection, use, and car* of respiratory protective 
equipment (respirators). The term “respirator" 
in this standard is used ineiasively and applies 
to atmosphere-supplying and air-purifying davieea 
that provide breathable air to the wearer within the 
limits of tha equipment whatever the aouree of air. 
This standard does not apply for exposure to air­
borne radioactive contaaiaation (or which apscial 
consideration nay be'necassary.

2. .GENERAL

2.1 Rsapiratory protective equipment should not 
be used as a substitute for adeqnats exhaust ven­
tilation or other engineering control methods.

2.2 Respiratory protective equipment shall be worn 
at all times where the atmosphere may be harmful 
to employees due to unusual conditions, sad where 
work is aeceasary in contaminated or oxygea- 
deficient, confined areas.

2.2.1 When the oxygen content of the air is 
lass than 16 percent by volume, tbs symptoms range 
from increased volume of breathing and acceleration 
of pulse rata to ascossciossasss and death, depend­
ing apoa oxygea content and the degree of a per­
sons activity. SefhcoeMietd krtmthirtf spoors** 
or a bass mash wirfc biowar sba/i bo worn in sxygsn- 
dt/iciaor atmospheres.

2.2.2 As oxygea deficiency may isdieate a 
hazard is addition to inert goo: eg, flammability 
(sts paragraph 4.4), skin toxicity, or absorption 
through tha aicia, particularly HCN. Maximum adapt­
able coocentratioBS (MAC’a) of air eoatamiaaats are 
givea in Staadard S2T. Portable oxygea aad toxic- 
gas detectors are covered ia Staadard S3T.

2.3 Psra axygaa shall not bo need in atmosphere- 
eapplyiag respirators.

2.4 Only eqoipatent listod end approved by tbe 
U. S. Banos of Mints shall be used. If scbtdalcs 
for s psitieoler typo of eqsipsMBt have bees es­
tablished. (U. S. Dapartmeat of Agriculture baa 
approved respiratory devices wbicb may be seed for 
protection against cartaia paadeidaa.)

2.4.1 Iafarmadaa Clrcalar 7865, “Respiratory 
Protective Devices Approved by tha BereauofMiaes

as of October 16, 1958" together with e list of 
supplemental approvals since 1958 can be obtained 
from tbs Psblicatioas Distributioa Section. U. S. 
Bureau of Miles, 4800 Fatbas Street, Pittsburgh, 
Psansylvaaia, At tha present time, the Bursae does 
oot have approval schedules for tbs following equip­
ment (d sad e are Da Post approved):

e. Filter-type respirators for proteetioa 
against pardcsiats aerosols, each as beryllium 
dust* aad fumss, diet# impregnated with orgaaic 
phosphors* insecticide* (parathioa), aad radioaedve 
substaaees.

h. Air-supplied suits,

c, Chemical cartridge respirator* for res­
piratory protection agaiaat gases aad vapors other 
than organic vapor*.

4. Escape-type salf-cootaincd breathing 
apparatus.

a. Coetbiiation airline aad atlf-contaiaed 
breathing apparatus.

2.4.2 A list of "Respiratory Device* for Pro­
tection Againnt Inbnlntioo Hnanrda of Dents, Mints, 
aad Low Vapor Coacnatraliooa of Csnaia Pssti- 
cidss," can bn obtninnd from the U. S. Dnpnnmntt 
of Agriculture, Agri cal tarsi Rasaareb Sarvicn, Wash- 
iagtoa 25, DC,

3. MANUFACTURERS

3.1 Namas aad addrossa* of companies to which 
npprovnln oa cnirnatiy nvsilablt rsspiratory pro-* 
taedvn dsvienn havn boon punted by the U. S. 
Buraaa of Miaaa ere gives ia Tnhl* 1. Companies 
to which approvals havs has* given by the U. S, 
Departmsat af Agriealtare for iasactieida respire- 
toty procaetivn devices also are indicated ia Tabia 1. 
Tha lisdag of a mnaafeeturer ia this standard does 
not mesa aeeeaaarily that all of hi* predicts are 
approved.

4. TYPES, USE, AMD LIMITATIOMS

4.1 A list of tho several types of rsspiratory pro- 
tnctiv* tquipmaat. method of operation, an*.

Vender* and innrshsndUn dnnleantisnn are •Ivan •* deearth* metorleje 
and any ■*> ineiude *11 eseastehl* ereduett. Subefftotian* as* to a* 
mods only at eaersvel e( ton netoerttv Iniriertng to* ven at tots standard.

euecomriTTti no. •• DUP 0960-471
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iimiiaiione, and runetka is gives in Table 2. For 
• lional information in this regard, reference 

mould be made to:

American Standard Safety Code for Head, Eye, 
and Respiratory Protection, Z2.1, American 
Standards Association, 70 East Forty-fifth 
Street, New York 17, NY

Respiratory P'otactive Equipment, Data Sheet 
D—444, National Safety Council, 425 North 
Michigan Avenue, Chicago, Illinois

Respiratory Protective Devices Manual 
published by American Industrial Hygiene 
Association and American Conference of 
Governmental industrial Hygienists (copies are 
available from Braun and Brumfield Inc, Box 
1203, Ann Arbor, Mich.

4.2 The air-purifying respirators, ie, canister gas 
masks, chemical citrtridge respiratars, end mechani­
cal filter respiratars (Table 2C) shall net be used 
fer raseua work, er fer emergency week ef eny nature. 
This is because tiicac respirators require at least 
16 percent oxygen in the air. Other reasons for this 
requirement are that (a) gas masks are intended for 
use with no more than 2 percent of most toxic gases, 
and (b) chemical cartridge respirators are approved 
for no more than 1000 ppm by volume of organic

•r in air.

1.3 Use of canister :.iasks that bear the label “AIL 
Service,'* “ All-Purpose," or “Universal” has 
oeen prohibited by the Safety and Fire'Protection 
Division.

4.4 Although self-contained breathing apparatus 
and hose maak wii.h blower have no conceatratioe 
limit in regard to toxicity, many toxic gases and 
vapors are flammable and the user could be exposed 
.o a potential firs or explosion. The 2 percent 
concentration limitii approved far toxic gas removal 
with canister-type masks may be within the flam­
mable raqge for some gases. Standard F6J provides 
information and instructions for uaa of portabls 
'lammable vapor aaii gas detectors.

5. SELECTION

5.1 In general, in chooaisg a respirator, the fol­
lowing factors should be considered: (a) aature of 
-.he haxard; (b) severity of the haxard. (Only self- 
contaiaed brealhiaq apparatus er hose maak with 
'slower, shall be i.aed is oxygea-daficient stmos- 
shares or where the coatamisaat is, or may be, 
immediately dangerous to life.); (c) type of contam­
inant; (d) concentration of tba coatamisaat; (e) 
period protection is required; (f) locatioa of the

contaminated area with respect to a aource of 
respirable air; (g) expected activity of the wearer; 
(h) operating characteristics and limitations of the 
available respirators (see Table 2).

5.2 Table 3 lists the haxards and the respirators 
that are recommended to afford respiratory pro­
tection againat them. By reference to this table, 
and bv considering the foregoing factors, the user 
can determine the type of respirator that should 
be used.

5. PRECAUTIONS

6.1 An extensive liat of instruction in aae aad 
precautions for eaeh type of respirator ia given ia 
the previously referenced ASA Z2.1. Some pre­
cautions are given in Table 2 under headings of 
Limitations aad Remarks.

Jt.2 The manufacturer's instructions should be 
posted with the respiratory device. Where these 
art not available, precautions of ASA should he 
posted at the respiratory storage locatioas.

6.3 All persons who may have occasion to aae 
respiratory devices, or cause them to be used, 
should be properly trained in their use before cir­
cumstances require that thay use them to protect 
their lives and the property of the Company. Also, 
in execution of plant disaster plans, proper train­
ing in use of respiratory protective equipment will 
aid in the performance of smooth aad safe reacae 
or repair operatione.

>. CARE %
7.1 General. A centralised maintenance, cleaning, 
and storage station should be used to care for res­
piratory protective equipment,

7.2 Procedures Applicable to All Respirators

7.2.1 inspection. Alt respiratars shall be in­
spected at regular intervals to maks sare that they 
are ready to use. ft is good practice to iatsgrate 
the respiratory and fire-extinguisher inspection 
aad maintenance program.

7.2.2 Maintenance. When it is necessary to 
rapines worn or deteriorated parts, only those made 
specifically for the device should be used; and 
the repair work should be accomplished bv traiaed 
personnel. For most plants, it is preferable that 
parts of this type be replaced as a unit or retimed 
to the manufacturer for repair.

7.2.3 C/eeninp and Disinfecting. Respiratory 
protective equipment, except canisters aad cart­
ridges, should ba cleaned and disinfected after

53
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tech gat, ssless assigned to individual!. Ree- 
oirstory eqeipment can be clcaaed with detergent 
and lukewarm water by hand breaking or agitation 
it a washing machine, rinaed, and dried. The quat- 
emery ammonium nalt disinfectants* nre re corn- 
wended (or sterilizing respiratory devieee. ainee 
they are not particularly irritating to the akin if 
they are aot completely rinaed from the device 
titer sterilization.

7.2.4 Storage. All renpiratory protective equip* 
meat should be stored is a clean, cool, dry phee, 
out of direct sunlight, under coaditioan of moderate 
temperature (see Chamos mask in Table 2B).

7.3 Spacial Procedures fsr Maintaining, Cleaning, 
Disinfecting, and Staring Respirators

7.3.7 Se/ACenreined Breathing Apparatus. In 
demand-typt (Tshle 2B), the cylinder praaeute should 
he cheeked periodically and brought to'reted pres­
sure if necessary. Recharge aftdr each use, fol- 
owing manufacturer's instructions. Follow manu­
facturer's instmetions on tightness tests for self- 
contained respirators.

7.3.2 Nate Maths. Check ths blower period­
ically for proper operation. Check hose for wear 
ind tear after each use and steam clean when sects- 
sen. Keep hose capped when not in ase to prevent 
rntrance of dust or other costaminants.

7.3.3 Air-Line Respireters. The facepiece 
should be serviced after each use, as for all other 
■espirators. The flow control valves should be 
mepected after each ssa asd cleaned and repaired, 
if necessary. Air-line hose should be checked

for wear and tear after each use and be steam 
cleaned when necessary. See Standard Sill on sir- 
supply system.

7.3.4 Gas Masks. The canister should be re- ^ 
pieced at least annuslly whether or not it has been 
used. At the time of replacement of canister, the 
face-piece, harness, hose, and headband should be 
examined carefully for any signs of leak or dete­
rioration, and should be replaced if aay ere found.

7.3.J JsTATTeseuers. Frequent inspection is 
the most important phase oT the maintenance pro­
gram with this type of equipment because the equip- 
ment is seldom used but always must be ready.

7.3.6 Chernies/ Cartridge Respirators. Chemi­
cal eartridgaa should bo ebaaged when the wearer 
detects the odor or irritating offset of the eontami- 
aent. In pianto with caatralisad mainttnaaca sta­
tions, eartridgaa sometimaa are discarded after a 
given period of uee (booed oe group experience); 
but, in mout eases, the wearer is responsible for 
discarding and replacing eartridgaa in his respira­
tor. Particular car* should be exercised in the 
storage of ehomieal cartridges because they usually 
dnteriorate if exposed to exeoso moisture and to

seous air contaminants. Cartridges should not 
stored in the area where it is necessary for 

ths workmen to not ehomieal cartridge respirators. -

7.3.7 Mechanics/ Pi/lee Respirators. Meehaai- “ 
cal filters of ths “throw-away” type should ba dis­
carded when the breathing resistance becomes bother- 
sodie to the wesrer. Some mechaaieal filter respi­
rators uss rtclesosbls filters, is which esse the filters 
are elesoed whan ths respirator is being serviced.

CONFIDENTIAL
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TABLE 1 - APPROVED RESPIRATORY PROTECTIVE OEYICES*
f

'* Acme Protection Equipment Co, 1201 Kalamosoo St, South Haven, Michigan 
Amertcan-LaFrance Corp, Elmira, NY 

*• Amorieon Optical Co, Southbridge, Matt.
Sink* Manufacturing Co, 3114 Carroll Ava, Chicago 12, III.
E. 0. Bullard Co, 2660 Bridgeway, Sauoalita, Caiii 

" Chicago Ey» Shield Co, 2727 Wait Roseoa St, Chicago 18, III.
H. S. Cover. Stetian A, South Bond, Ind
Covu Enter jency Equipment Co, Inc, 45 Hal lock St, Noworh 4, NJ - - —
Tho OoVilb'ii Co, Toledo 1, Ohio 
Globa Induitriat, Inc, 125 Sunrise Place, Dayton 7, Ohio 
B. F. McDonald Co, 5721 Watt 96th St, Los Angolas 45, Calif 
Matollitmg Eng mooring Co, Inc, 1101 Prospect Ava, Wostbury, NY 

" Mina Salaty Appliances Co, 201 N Braddock Ava, Pittsburgh 3, Pa.
Mina Salary Appliances Co, Ltd, Quoonslio Industrial Estate, Glasgow E 3, Scotland 
Psngborn C»rp, negetstown, Md

** Pulmoson Snlafy Equip Carp, 644 Pdeifie St, Brooklyn-17, NY 
Scott Avietisn Corp, Lancaster, NY 
U. S. Oivart Ca, 3323 West Warner Ava, Santa Ana, Calif 
W. W. Sly Manufacturing Co, 4735 Train Ava, Cleveland 2, Ohio 
Welsh Menulacturing Ca, 9 Magnolia St, Providence, Rl 

** Willson Prod Oiv, Ray-O-Vac Ca, Reading, Pa. (formorly Willson Prod, Inc)

111

A

TABLE 2 - TYPES OP RESPIRATORY PROTECTIVE EQUIPMENT 

TABLE 2A - AIR-SUPPLIED SUIT

Method of Operation

Use

Limitation*

Remarks

Air supply from supplied air #r* so If-cental nod breathing
apparatus.
Rescue work or repeir work where there is exposure te 
substances that are irritating or corrosive to tha skin 
and mwcuous membranes and are also acutely toxic.

Air must be supplied te the suit as well as te the mask. 
The wearing ef an impervious suit for any extended period 
is extremely fatiguing and dangerous unless it is well 
ventilated. The suit must be impervious to the substance 
encountered.
No generally accepted specifications. Far additional 
information, see Fleming, A. J., D‘Alonso, C. A., and 
Zepp, J. A., "Modern Occupational Medicine,” Chapter 
7, "Protective Clothing far the Chemical Industry," Lee 
end Febiger, Philadelphia, 1960. See Standard S1H on 
air distribution systam.

CONFIDENTIAL
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TARLE 3 - SELECTION OP RESPIRATORY PROTECTIVE DEVICE

Haterd Respirator

Osygen deficiency S*lf-€*nt«in«k breathing «Morqtu*
Hot# mailt with blawar

Goteout contaminant
Immediately dang trout ta lifa

Net immediately dangerous to lilt

Self-contained breathing apparatu*
Hate mask with blower
Air-line ratpirglar- 
Hone metit withaut blawar
Chamieel-cartridoe retairotar

F'orticulate eantaminent Mechanical filter respirator
Air-line respirator
Abrasive-blettine rotairatar

Combination gataeut and participated contaminant 
Immediately dangaraut ta life

Self-contained breathing apparatus
Hate mask with blower

Not immediately dangarout ta life , Air-lino rat pi rater
Hate mask without blower
Combination chemical and mechanical filter respirators

MOTS: TK« te««thinf cppamlwt «nk th# K««« mask with kUw wnvlk §tv« r*tpir«t«ry p*«tact«en
ayaiMt any al th» hasar^i lictok, kv* thaaa k#v»««* ara fiat inclwktk in tha liat al that caulk
ha weak in tha laaa hcittkawi •itwatians.

t
I i ••

CONFIDENTIAL

DUP 0960477



S2M,

+

tia RESPIRATORY PROTECTIVE 
EQUIPMENT

SAFETY
ENQiNEERINQ STANDARD

SSU£0 JAN 1964 S 2 H -
"XIS RAGS 
R£V*€0 JUNE 1M4
STAMOAPO
AEAmpMED JUNE 1M4 Pag* 1 of t

Tnn s:anoara induces requirements ol tne Cccuaai-or.* 34ei. na Health Act ot 1970 (OSHA) as published in tne Federal Register 
OSH A information is pnnted in red

1. 3COM

1.1 Thie standard does not apply (or exptwun- m air- 
l»rnf radioactive contamination (or which vpecial con- 
1 idrrauoo may be necessary.

1.2 Du Pont policy and stated public pmutiun on 
engineering controls and respirators is that "eerh em­
ployee a personal work environment should be main­
tained at a safe exposure level through implementation 
0f coat effective engineering controls augmented s« 
necessary by personal protective equipment and/or 
work practice controls."

1.3 This standard provides information forihr *eier- 
tioo. use, and care of respiratory protective equipment 
(respirators). The term “respirttor" in this standard 1- 
used inclusively and applies to atmosphere-suppU mi: 
snd air-purifying devices that provide breathable air to 
the wearer within the limits of the equipmeoi. whairvrr 
the source of air.

2. GENERAL

3.1 Each site should have a properly-trained individ­
ual responsible for the respirator program-

3.2 Respirator training is available through E>D spon­
sored courses. Ref (1) through (5) outline requirement*
for s proper respirator program. The individual re­
sponsible for tbe site program should be familiar with 
Ref (1) through (6).

2.3 Engineering Standard 99H outlines requirement* 
fur canister/cartridge use foe air-purifying respirator*. 
SIH for fit testing, and S1H for air distribution.

i!,4 Respirator* should not be used as a substitute for 
udequate exhaust ventilation or other feasible engineer­
ing control methods.

2.S Respirators shall be worn at ail times where the 
si mosphere may be harmful to eniployeea due to unusual 
conditions, and where work is necessary in areas where 
workers may be exposed above safe limits. See S2T for 
information on exposure limits.

2l.fi Each loeatfoa shall develop written procedures de­
scribing the selection, esc, and care of respirator*.

3. APPROVED RESPIRATORS

21.1 Only equipment approved by the National Institute 
for Occupational Safety and Health/Mine Safety Health

Portions printed tn red srs from OSHA regutstnnt. Section 1910.13*

Administration (MOSH/MSHA) shall be used when 
available.

3.1.1 Respirator* purchased after Sept 30, 
1974 shall be manufactured per qualitv cuntrnl plan 
approved under Tide 30. Code of Federal Remulation*. 
I’art 11. Such equipment will bear an approval label 
bearing the letter* '*TC“ instead of “BM."

3.1.1.1 Exceptions. Self-contained breathing 
apparatua approved by bureau of Mine* under 
Schedule 13 through 13-E equipped with an audible 
rnd-of-servicc life indicator and gat mask* approved bv 
Bureau of Mines under Schedule 14F is approved for u*e 
until further notice provided they (1) were fabricated, 
assembled, or built under an approval or any mod­
ification thereof iasued by the U. S. Bureau of Mine*. 
Department of the Interior. (2) were purchased on or 
before June 39, 1973, and (3) are maintained in an ap- . 
proved condition.

3.2- A list of the respirator* and their manufacturer*! 
certified by NI05H may be obtained by requesting HEW 
Publication No. 89-144 pins cumulative supplement* 
from:

NIQSH Testing and Certification Laboratory 
944 Chestnut Ridge Rood 
Morgantown, WV 24MS

Division of Technical Service*
NIOSH
Robert A. Taft Laboratories 
4416 Columbia Parkway 
Cincinnati, OH 43226

3.3 At the present time, there are no approval sched­
ules for air-supplied nita,

A. USES AND LIMITATIONS
4.1 User* of respiratory protective equipment shall 
have medical approval. This should be documented in 
each person'* medical record.

4.2 The alr-purtfying reepiratera; Le.f aanleter 
gee masks, chemical-cartridge respirators, and 
meehanisaMlltsr respirators (Tabid 1C) shall not be 
used for rescue work. These respirators do not supply 
oxygen and therefore do net protect against possible 
oxygen deficiencies. Another reason for this require­
ment is that these mask* are not intended for use against 
unlimited or unknown coaeeatradoo* of contaminants.

CONFIDENTIAL
Vendors and merchandise designation* ere given to describe materials and may 
net include s* acceptable products. Substitution* by suppliers are to be maqe 
only on approval ot in* local authority initiating the us* al ms standard. DUP 0960577
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4.2.1 When the sir ia deficient in oxygen, the 
symptoms range from increased volume of breathing 
and acceleration of pula* rale to on consciousness and 
d rath. depending upon oxygen content and the degree of 
a person's activity. Unconsciousness Is Immsdlata 
whan a man braathaa pura nitrogen and death may 
follow in a faw mlnutaa.

4.2.2 An oxygen deficiency may indicate a hazard 
other than inert gat: e.g., flammability (tee 4.4), skin 
toxicitv, or absorption through the skin, particularly 
hvdrogen cyanide. Portable oxygen and toxic-gas de­
tectors are described in S3T.

4.3 Air-purifying respirators should not be used in at­
mospheres immediately dangerous to life and health or 
v,hen 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. Uncomfortable heat ia the inhaled air. (A prop- 
erl> operating canister will become warm on exposure to 
certain fiitet_pr vapors, but a canister which becomes 
extremely hot indicates that concentrations above the 
canister L mit have been encountered.)

b, ’!f nausea, dimness or signs of distress 
develop.

e. I f the canister has • window indicator which
shows the specified color ehange.

d. I f any leakage is detected by smell, taste, eyes, 
nose or throat irritation.

4.7 Respiratory protection may be required for cancer 
suspect agents. Refer to OSH A regulations for specific 
requirements, Seetion 1910.1000 series, and to S2T.

4.0 An uncon Laminated supply of air must be assured 
when using a hose mask with blower.

S. MLfiCTlON

8.1 In selecting a respirator, the following factors 
(S.l - S.l.1.1) and Tables 1 and 2 should be considered. 
Engineering Dept Report, Accession No. 15167 “Respir­
ator Selection," will provide guidance.

a. Nature of the hazard

b. Severity of the hazard 

C. Type of contaminant

4. Concentration of the contaminant

0. Period protection ia required

f. Location of the contaminated ares with respect 
to a source of respirable air

fa Expected activity of the wearer

It. Operating characteristics and limitations of the 
available respirators

1. Safety regulations of state or local governments

8.1.1 Seif-contained breathing apparatus rated 
for at I—I 30-minute imtis dm* should bo ated for 
entry into potentially irreapirmhle atmosphere.

8.1.2 Self-oontaiaed breathing apparatus with 
leas than a 56-minute air supply shall he used only for 
emergency agrees and sot Cor rescue work or reentry.

S2H. 02

o. If high breathing resistance develops.

4.8 L'seta should select canisters and cartridges speci­
fically approved for the toxic gaa and concentration to be 
encountered. Canister masks that bear the label “All- 
Service, " 'AU-Purpose,** or "Universal" should not be 
used for a specific gaa or vapor if a canister ia available 
for that specific gas or vapor.

4.8 Many toxic gases and vapors art flammable aad 'he 
user could be exposed to a potential fire or explosion. 
Work in atmospheres in or near the flammable range ia 
prohibited. When the possibility of flammable atmo­
spheres edits, a check should be ~iade with an ex- 
plosimeter and permissible concentrations confirmed 
prior to entry. Standard F6J provides infonnntion and 
instructions for use of portable flammable vapor and gaa 
detectors.

8.1.3 Operating lime far self-contained apparatus 
is baaed upon moderate work rates. Operating time is 
reduced by increased respiration required by heavy 
exartioa.

5.1.4 Only poaMvo pronurn self-contained 
breathing apparatus, or aombination alr-Urve respira­
tor and aalf-contained breathing apparatus, thtl be 
uaad In oxygen-deflelent atmospheres or where the 
contaminant ia, or aiight bo, kn mod lately dangerous 
to Ufa and haaltlt (TaMa IA). The air in the self- 
contained unit of the eotubiaadoa air-line respirator and 
self-contained breathingopparalus shall be used only for 
egresa in event the boee-Iine supply of air is interrupt ad. 
The volume of this exit supply may vary for differeat 
applications, but shall be ample to allow the worker suf­
ficient air to escape from the contaminated area. In any 
case, this supply shall not be lam than 3 minutes.

Ortons prats! m red ars from OSHA legulaaona. Semen ttiO.tOOO i CONFIDENTIAL •
DUP 0960578
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5.1.5 Escape masks are used only for r\n frt.m 
ot through contaminated area. These miA> sr.- sir sup­
plied or in certain cases a cartridge respirator mat i»- 
used. For detailed information on aelectmr and lim- 
itutiun-. consult Haskell Laboratory report- li-tr.l a- 
H-f (7). (8). and (9). These reports should Ih- atailalilr 
frym the Departmental OSH Coordinators.

5.1.6 Entry Masks. Lae aetf-conloihrd brt-sthini: 
apparatu- with at least a 30-minute air *upplv or a 
combination aupplied-air respirator with srlf-riintainrd 
breathing air apparatus. Unit shall be of thr prr»»urr- 

demand type. The entr>- masks should be located outside 
of thr potentially affected area in a aoncontamtnatrd 
arra and properly identified and protected.

5.1.7 Flra Fighting. Use self-contained breathtne 
apparatus with at least a 30-minute air supply^A-nti shall 
be thr pressure-demand type.

5.1.8 Schedule 13E of the U. S. Bureau of Mi ne­
on self-contained breathing apparatus require- s re­
maining service-Ufe indicator or warning for com- 
pr-ssed breathing air (except for sclf-rescur). These ran 
and should be obtained from equipment suppliers fur 
apparatus not so equipped.

5.1.8.1 Mlhen the device is a combination self- 
contained breathing appariitus and air-line respirator 
(aupplied-air respirator), either a manual or automauc 
vajvefs) shall be provided to change to the self-contained 
air supply if the air-line supply fails, and to present thr 
wearer breathing contaminated air from the outside si- 
mc-sphere. If a manual valve is provided, it shall be easily 
op-rrable and located in a petition which it convenient to 
th< wearer. If an automatic valve Is provided, s warning 
also shall be provided to alcri Use wearer that he is 
breathing from the •elf-contained air supply, (1) when 
his normal air-line supply tails, or (2) when the self* 
contained air supply falls below 95 percent of its full 
container pressure. A quick disconnect and check valve 
thsll be provided between the apparatus and the air-linr 
supply hose to permit ready escape from the area, and to 
pie vent loss of breathing «fr from the device or inhaling 
the surrounding atmosphere, respectively.

analysis summary, and G-7.1 for details including 
sampling and tnalylical procedures.

fin Breathing Air Anaiyaia

Ot 19.5 percent min to 33.5 percent
’ most
1 CO 20 ppm atax
i ‘COs

(R
 H u 3 i

! HydioorboRi
(cottdonsod)

HjOtt

1
Dew poiat less thsn the lowest j

probable temperature to be 
eaeoaalerodtt

Nl Balsam 1
1 Odor Fro* of p(M««ae«d odors

* Sex SST far dst* as direct rssdllg ponable osyfre aaajyiars.
*t TV# ii MMiary to pmvart final nap sad iioppiff of ilrfltw to the 

muk. For uW«, rtfsr (• of Ciifwinf Cow "

6.2 A reliable supplier should be chosen. Visit his 
facilities to determine his degree of control over the 
operation. If an air compressor is used, it should be 
noniuhricated. If a lubricated compressor is used, it 
must have a carbon monoxide or high-temperature (or 
both) alarm. Annual contacts should be made to assure 
equipment and procedures have aot changed.

8.3 Preferably, certified bteething sir should be pur­
chased from a reliable supplier. It a choice has to be 
made between certified air from a questionable supplier 
and uncertified air from a reliable supply, the letter 
would be the recommended choice.

8.4 Determine if the air is provided by compression or 
reconstitution (mixing nitrogen and oxygen) and analyze 
at follows:

Method a« 
Pmparadow

Coeipctsslxa - supplier 
does aot fill cylluiisrs 
with any gases other than 
air
Compression - supplier 
Bits cylinders with 
gases ether thaa air

Anatyais
IVlMIRNMfld

Chtclt 10 perns at of cylinders 
from such let for ppm CO

Analyut all cylinders for 
ptrrnsi Os. Giuck 19 percent 
of cylinders from sack lot far 
ppm CO sad ador.

8. MtBATHINa AIR

6.1 Both purchased and manufactured breathing air 
shall meet or exceed the requirements of the speci- 
fiei.tiou for Grade D breathing air as described in 
Compressed Gas Association Commodity Specification 
G - 7.1.* See the following tabulation for Grade D

Rceoaatimtiea Analyse all eyiiadan for per- 
esat Ot. Omsk It percent of 
cylinders from each lot for 
ppm CO aad odor.

8.8 la addition, a complete analysis thould be con­
ducted periodically to assure compliance with tabulation 
in 6.1.

* A/admit from Comprasaat dee tmncinan Inc, 1236 Jefferson Dews Hqnway. Arvngton. VA 
Pon.ont pnntro o rsa are from 06MA rogwauons, Section isio.f 34
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S.C Purr >ii'fen the 11 not be used in open circuit, self. 
• uMiinrii. >unosphere-aupplying reapiretort, or in nr-iine 
h]v r#spirtturt«

t 7 luted circuit (rebreathing) tyetem recirculate* 
Mim'ii nr mtkri up oxygen and remove* undesirable 

'nf >i *• nrbon dioxide. Pure oxygen must be used 
»■•>. »>«trm*. Systems approved by the National In-
ainu<> icr rvrcupationai Safety and Health (N10SH)

i. utilir* • high-preaaure cylinder for oxygen may be 
uwi 1 ii«*d circuit oxygen gene rating-type equipment 
aria, ran uteri.

7. PRECAUTIONS

7 1 Kr\ ruenaive list of instruction* in use and 
iir- auim-it fur each type of respirator it given in ANSI 
/fU J 'nme precautions are given in Table 1 under 
heading' of Limitation* and Remarka.

7.2 The manufacmrer'* inatructiona or precaution* of 
the tS-l nandard ahouid be po*t«d with the reipiratory
drvlee

7.3 *11 peraona who may have occasion to uao 
reapiritoiy device*, or eauM tham to bo usad, ahall 
be peope-ly trained In their uee. Alao, in execution of 
plam ibaaner plana, proper training in uae of reapiratory 
pr.iteruie. equipment will aid in the performance of 
amiKith ant1 aafe reacue or repair operation*.

7.3.1 Training in the aaa and fit tearing of
reapiratom ia an caaential part of a respiratory protection 
program and it specified in OS HA regulations. Training 
ahall be completed prior to fit testing. See S8H for fit- 
testing protocols. Additional references are luted in 
aecuun 9.

7.3.2 A alight negative premure occurs inside the 
facepiece of face-fiuing air-purifying respirators (Table 
ICi. Care must be taken to obtain an affective seal be­
tween the facepteee and face to prevent inward con­
taminant leakage. Alao, demand-type air-aupplied 
reapiratora and demand-type atlf-oontaimd respirator* 
operate under negative preasnre whan the wearer inhales. 
Since sone inward leakage of coanaaiinant may be 
possible, these typoa provide 1cm protection. When pur­
chasing new air-supplied, mif-containcd or coanbinetion 
type, pressure demand ahouid ba specified.

7.4 A prraaure-dsmend type aelf-oontaincd respirator or 
tir tupplie-i combination (telf-coaiteined) ahouid be used 
in atmospherea containing contaminants which cannot be 
detected by amell. irritation, or tiata, or where apreial 
prrciutioru mum be taken to prevent the wearer from 
inhaling any trace of contaminant. In thia type equipment,

Pomona onmae m rsd are lion OSH* regulations. Saction 1(10.134.

a small positive pressure is maintained iraide the 
facepiece at all times, such that if a leak ahouid develop, 
there would be no leakage of contaminant into the 
facepiece. (See alao section S of S9H.)

73 A prepar aaal cannot b* aatabliahad If th* tampt* 
bare of ayaglaasan wtiand through th* coaling adga of 
full-fae* mask*.

7.6 Contact lenaea shall not be worn with full-face 
maslu. See S4H.

7.7 All eyepiece* in full-face masks approved by the 
Bureau of Minea will pam the ball drop test, but some 
plastic eyepieces may not pam the needle drop teal (S4H). 
Current schedules of the Bureau of Mines, however, 
require that eyepieces shall meet the pertinent require­
ment! for impact and penetration specified in the moat 
recent ANSI ZS7.1, “Safety Code for Eye Protection.'’

7.7.1 Full-face meek* have been developed with 
systems for mounting corrective lenaea inaide the 
facepiece. Contact the manufacturer* for assistance.

7.6 (Problems in the uae of self-contained breathing ap­
parent* (SCBA) at low temperature* include failure of 
exhalation valve* due to frosan exhaled moisture and 
failure of the regulator or low air pressure alarm. These 
problem! can be minimised by:

a. Using only air with low moisture content

b. Imulling a nocecup in the maak

e. Thoroughly drying masks after cleaning

d. Keeping SCBA* ia a warm location between 
uses (if practical)

a. Visually checking pressure gage* for low air 
supply

f. Following manufacturer's inatructiona for uae in 
subfree ting environments

Antifog compound* can be used to coat the inside and 
outside of the facepiece to prevent its fogging, down to 
about 32*F (0*C). Below 0*F (- 18*C), however, antifog 
compounds will not prevent severe fogging. Amifog 
compounds break down and require reapplication 
periodically.

7 J A half-mask facepiece ahouid not interfere with the 
wearer's uae of spectacles or goggles. Proper selection of 
equipment normally will eliminate asty problem of proper 
fit when using a combination of half-maak facepiece and

■’““'-eWFlDENTIAL.
DUP 0960580 
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7.10 Persons required to wear respirator* mu*i br 
rlnn shaven in (he area of the respirator seal, except 
a- nntr<l in Safety and Fire Protection Guidelines, 
SfttTun 9.13.

i , ~
7.11 Conventional respirators do not constitute an al>- 
Miiutr barrier to transmiseiotTof speech. The respirator 
> v|iaiaunn valve usually provider a satisfactory pathway 
fne'speech tranamisaion over short distances in rela- 
nvr.lv quiet arose. Speech tranamiaaioo drviers are 
available. (Caution: check for acceptability of electrical 
<-!a jsificatioa for u*e in hazardous areas, and MOSH 
app/uval when mounted on respirator).

7.l’2 Hoses for air supply should be aelected to resist 
che micals to which they may be exposed. Also, only hose 
approved for that respirator may be used.

a. CARE
f '

8.1 General. A centralized maintenance, cleaning, and 
no,-air station should be uaed to carfr'for respiratory 
protective equipment.

8.2 Procedure Applicable to All Respirators

. .8.2.1 Inspection. All respirators shall lie in- 
.|>cr!Vij routinely before and after each use ..Those held 
rcadv for emergency use shall be inapeeted at least 
monthly and after each use.

8.2.1.1 Self-contained breathing apparatus 
vhs 11 Iw inspected monthly.

' 8.2.2 Maintenance. Then it is necessary to re- 
place v. om or deteriorated parts, only those made speeif. 
irally for the device shall be used; and the repair work 
shill br accomplished by trained personnel. For air- 
supplied units at moat plaats, it is preferable that pern 
of subassemblies be replaced as a unit or returned to the 
manufacturer or factory-trained peraoanel for repair.

8.2.3 Clouting and OWnfOOtlng. Respiratory 
protective equipmeat, except canisters and cartridges, 
should br cleaned and disinfected daily.

8.2.4 Storage. Alt respiratory protective equip­
ment shall be stored in a clean, cool, dr)' pi "e. out of 
dir-ct sunlight, under conditions of moderate tem­
perature. They shots Id be located foe easy accessibility 
and the location adequately labeled if necessary. Respi­
rators should not be stored in aueh places aa lockers or 
tool boxes unless they are in carrying cases or boxes.

8.3 Special Rtoofdures for Maintaining, Clouting, 
Disinfecting, and Storing Respirators

8.3.1 Self-Contained Sraathing Apparatus. 
The cylinder pressure shall be checked monthly and 
recharged if below rated pressure [corrected to 70*F 
(2rC)]. Recharge after each use, following manu­
facturer's instructions. Follow manufacturer's instruc­
tions on functional teats for self-contained respirators

and hydrostatic testing of compressed-air cylinders. 
\--uri- that regulator anil low-prc-surr ilarm- are 
functioning.

8.3.2 Cylinders shall be tested ahf) maintained a.- 
prescribed in the Shipping Container Specification Reg­
ulation- of the Department of Tran-|mnation (49 CFR. 
Pan 173).

8.3.3 Hose Masks. Check the blower period­
ically for proper operation. Check hoae for wear and tear 
after each uae and clean when necessary. Air-line hoae 
capped when not in uae to prevent entrance of dust or 
other contaminants.

- s.3.4 Air-LIn* Respirators. The facepiece should 
be serviced after each uae. or at the end of the ahift. as for 
all other respirators. The flow control valves should be 
inspected after each uae and cleaned and repaired, if 
necessary. Air-line hoae should be checked for wear and 
tear after eaeh use and be cleaned when neceasary. See 
SLH on air-supply system.

I3.S Sslf-Rsacusrs. Monthly inspection is the 
moat important phase of the maintenance program with 
this type of equipment because the equipment is seldom 
uaed but must always be ready.

8.3.8 Chunleal-Cartrltig* Respirator*

8.3.8.1 Cartridges should be discarded after a 
predetermined period of uae. See S9H.

8.3.7 Mechanical Fitter Rsepiratore. Mechani­
cal fillers of the "tiuow-swsy" type should be discarded 
when the breathing resistance becomes bothersome to 
the wearer at the end of the work ahift. Some mechanical 
filler respirators use reeleanabie fillers, in which case 
the filters are cleaned when the respirator is being 
serviced.

8.REFERENCES

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 Protection.”

4. ANSI Standard Z8S.2 -1980. “Practices for Respira­
tory Protection.”

5. Haskell Leb Monograph. “Raapirator Catridgc - 
Guidelines sod Evaluation.”

8, Engineering Standards S1H. S8H. S9H. and S2T.
7. Percivel. L. F., “Escape Respirators." Haskell Lab 
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8. Percivai. L. F.. “Escape Respirators." Part II. Has­

kell Lab Report 663 -8L: MR -3391-001 (October 
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8. hayser, J. M. and Fisher, F.M., “Escape Respirator 
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TAKE 1 ~ TYRE* OR RESRftATORY RROTECTIVC EQLHRMENT (CONTD ON RAOI 7)
Tabfe 1A - Alr-ti^pllsd SuN

Method of Operation Air supply from supplied-sir aroothing ipperstu*. So* S1H an eir-dietnbution system.
UH Oporanng or repair work where there ie exposure to aubftancee that are irritating or corroarve 

to tha akin and mueoua memsrenoe. out where the atmoepnere ie not Immediately dangeroua to 
life. If immediately dangeroua to Ufa. tha respiratory equipment ahould be provided aa in $.1.4 
and tha air-aupplied auit anould Pa kept with a alight poeitivo praaaura. in any cue tha atr 
auppry ahould not be leaa than ta mmutee to allow tha worker sufficient air to eaeape from the 
contaminated area. A body hamaee ia required to handle tha hoea line and the life line, which 
atway* ahould be worn as a rescue device. Helper (wearing similar air-supplied suit, body har- 
neaa, and life line) ahou J be asaigned with no other dutlea than to Observe the man in the 
hazardous area, attend tha life line and in emergency, aak for help and be ready to rescue 
the worker. (Sea S16G).

Limit stone The wearing of an imoetvioua suit tor any axtanoad period la extremely fatiguing and 
dangerous unless it is wall ventilated. The suit must Da impervious to tha substance en­
countered. With the longest hose length for which use Is Intended assembled to the lesoirator. 
and tha lowest inlet pressure intended lor aoeratlon introduced to me air-supply hose, constant 
flow unita must deliver at lean 4 etm measured at the facepiece. The exhalation resistance at
85 liters oar minute snailjiof exceed t inch of water, man helmets or hoods are used, the 
same requirements mtadf be met except that tne now rata mutt be at least 8 efm. For both types 
of assemblies wifh tna highest inlet praaaura and shortest hose length, tha maximum flow Shan 
not exceed 19 efm.

demerit No NIOSH* approval. For additional information, tea Flaming, A. J., D'Alonzo. C. A., and Zapp.
J. A.. “Modern Occupational Medicine," Chapter 7, "Protective Clothing for the Chemical 
Industry." Lea and Febtgsr. Phlladffphia (1980).
A nanque-Hllecn vortex tuba** worn aa a portable refrigerator can satlafactohly cool com­
pressed air far personnel wearing industrial protective clothing. Tha vortex tuba is ligm and 
small, and can be straooed to the belt where It doss not Interfere with physical movement. Tha 
tuba operates on 20 to 29 efm of comgressed air at 80 to 100 pal and delivers IS to 18 efm of air 
cooled 90 to 80*F below tna tmai air temperature. Tha tuba can be reversed and used aa a 
heater.

* hmio** institut* *w Qceyninwn 1»ry an* U. S. D*»t of Hmmm. Cawootto* ar« Woifaro
•• Avalatto- from

Enobft M rtufoct wring Comoony 
p o. ftoc aaaa-rn 
Houston. TX 77001
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RESPIRATORY protective 
EQUIPMENT

SAFETY
ENGINEERING STANDARD

,**UfB JAN 1IS4 S 2 H

Page 1 of 9
at*jto>t OCT 1983

OCT 1813
•• i i.a.iagrd Ineluda* raquiramants of me Occupational Safety ana Hoaith Aet of 1970 (OSHA) as puwnnad m in# Ftoarai 

ir-Br« >ic<- OSHA mtormapon It printed in nd ~ -r

| j. ” " \. SCOPE

| J LI 11’i* atandard doe* n«it apply for raposure to air- 
' , piiiiiiactivr contamination fur which special eon*
J 1'*i*|pf«imn may la* necessary.

I *'i Root pnliry anil atnlPil public position on 
1 * >ic'>k *-ring rmUrols anil respirator* i» thal “parh em-
. itjn*•»*■*-■» jv-raminl work rnvimnmriil ahould la* mainlainpil 
'**1 » ■nf'* '•xji<i»tirr Irvrl through iinplrmrntation of coat 

. : * n* . mi rngiiH*i*rittg controli auptirntnl a» necessary by 

. :i|* pwii.il protective equipment and/or work practice
i *>iil r-i'i*.’’ ^

’ jM.3 Hu* vtaniiard provhlra infornuition for thr selection.
' 'ftiw soil earn of respiratory protretivr ripiipirirnt 
j |»u- qirratnrs). The term “rpspirator" in tliia standard is 
I ,j?**''l io^ lu-iycly and applies to atmosphere-supplying and 
. j’urif? log ileviprs that proviile breathable air to the 
i j.^ea^'fwitliio the limit* of the rquiptnrnt. whatever the

* -ourrr of air.
i iti--^ _ _ , f '

,\Q"- - _Osneral

! pij. hsrli site should have a properly-trained individual 
:ir-'«|*-Mi«thlt- for tin- respirator program.
1 ~
,2.2 l<e«|iiraliir training is available through F.5I) span- 
v.fr.l course. Itrferenres (|) through (S) outline

• rcquirettn-mv fur ii |trti|ier respirator program. The in- 
.dividual responsible for the site program slmuld lie
fumilinr with Kef (1) through (6).

I! 2.3 hiigiis-ering .Standard 59H outlinea requirement* for 
i ictahi»ier/eartridge u«e for air-|iurifyihg respirators. Slit 
-for fit testing, and Sill for air distribution.

■ 2-.* Jfrsptraitira should nut be uaed aa a substitute for 
ai[ec|nale exhaust ventilation or other engineering control 
methoih*

2.S llespirators sliall In- worn at ait timra wlierc the at* 
nm«plirrr may lie harmful to employees ihie to unuaual 
rotiilniiiin, ami where work ia ta-eeaaary in areas where 
workers may la- exposed alatve safe limit*. See S2T fur in­
formation on exposure limits.

2.S Karii l«aiion shall develop written procedure* 
ilcscrihing the selection, use, and maintenance of 
re-pi Pall trv

Portions snmeo in rad art Horn OSHA regulations. Section 1110.134.

3. approved respirators^

3.1 Only equipment approved by the National Institute 
for Occupational Safety and Health/Mine Safety Health 
Administratinn - (NIOSil/MSll A) shall be used when

; available.

3.1.1 Kespiratort purchased after September 30, 
1974 shall be manufactured per quality rontrol plan ap- 

- proved under Title 30, Cede of Federal Regulations. 
Hart 11. Sueh equipment will bear an approval label 
hearing the letter* “TC instrad of “UM."

3.1.1.1 Exceptions. Self-contained breathing ap- 
_ paratus approved by Bureau nf Mines under Schedule 13 

through 13-E equipped with an audible (‘nd-uf-service 
life indicator and gas masks approved liy bureau of Mines 
under Schedule I4F i* approved for u«e until further 
notice provided they (1) were fabricated, assembled, or 
built under an approval nr any modification thereof issued 
by the U. S. Bureau of Mmea. Department of the Interior. 
(2) were purchased on or before June 30. 1975, and 

y (3) are maintained in an approved condition.

* 3.2 A liq. nf the reapiratora and their mamifacturers,
* certified by N10SII may be oiitainrd by requesting HEW

Publication No. 80—144 plus cumulative supplements 
from: „

_ N10SH_Te*ting and Certification Laboratory 
944 Chestnut Ridge Road 
Morgantown. WV 26505

Division of Technical Service* —
N10SH
Robert A. Taft LalMiratorir*
4616 Columbia Parkway 
Cincinnati. Oil 45226

'3.3 At thr present time, there are no approval achedulea 
for air-tupplied auil*.

4. USES AND LIMITATIONS
4.1 llsera of respiratory protective cipii|mienl sliall have 
medical approval. Tliia siiould la* ilocuinrntcd in each per­
son's medical record.

4.2 The elr-purilying reapiratora; 13., oenleter gee 
maekt, ehemieal-cartridge reapiratora, and 
machanical-flltar reapiratora (Table 1C) shall no* Te 
uaad lor rase UP work. This i* la-cause these respirator* 
iki not supply oxygen and tiierefore iki not protect against 
|Hiaaiide uxygen doficirnrira. Another reason for thi*

Venders and marchandiaa daa 
nat include all aYcegtakle products 
only an aaaraval

ignotians ere fiv»n la detcriba materiel* pnd may 
iducts. Sukatitutians ky i 

el iha lacal eutherity initiating the
supplier* are la ka madt 

uaa af this standard.

ii- idO *C DUP 0960568
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i» that ilir*c maak« arc not iutotwlrd for 4.7 !{r-jiiral'>r\ protection may la- required for ranmr
tmlom;ril nr unknown cuncciurtuon* of •u»|«-<-t agent,,. Refer m OSH\ regulation* for (jwcific

rrtpiirementi, Sertiim 1910.1000 M-rir». and t,» S21.
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4.2.1 9 'ic't dir «ir in drfieient in oxygen, the symp-
i‘ini• range from nrreocd volume of breathing and 
m<' !<-rmon of |hiI*p rnlp to utrnn^eiuuanrM and death, 

...... lino Upon tuygrti rnnlrnt and llip degree of I per-
"»'• an.Uneontelouanaas It Immedlalt when a 
min breathei pun nltrogtn and daath may fallow In a 
taw mlnutai.

4 2.2 oxygen (Ipfiripnpy may indicate « liinrtl 
otlirr 1Ma’i nirrt gatncg., flammability (»ee 4.6}. akin 
mxint,. nr «i»nrptmn thrnuplt tlip ikin. particularly 
Indmgen evatmle. Portable oxygen »ml toxir-gaa detec­
tor- irr ttr«r-iiK-f| m S3T.

4.3 A ir-tnirdying rr«jiiralnrn ilmulH nol bp tired nT 
ttiiHophrrf. immediately dangeroua to lifp and health or 
when tin- rnnunimant haa poor warning properties, 
except •« nolrd in 59H.

4.4 Tin- following warning ligiw require immediate
rrturn to frpi-h air: -

a l n> nnfortalilr best in the inhaled air. (A 
proper!, ntv-rsting raniatpr will bpcoine warm on ex- 
pnaurr to rrrtam ga«r# or vapor*. but a caniatcr which 
lirromp* rxurmrU hot indicate* that concentration* 
aim* p the raniatpr limit have bean encountered.)

b. If nniirra. tbmopM or (ign* of diatreaa develop.

e. If the t antater haa a window indicator which 
tlinwa the aja'cifipil color chutlgP.

d. If n n leakagr ia ilptpcted lay amcll. taate. eye*. 
iKi«r nr :hroiit irritation.

a. If lugli hrentlting rraiatanpp i|pvrlu|M.

4.5 l *ert ahnuid »p|pcl raniatcra ami cartridge* apcci- 
("trail;. tp|ircoeil fur the toxic gaa ami concentration to lie 
erv miiiieri d. Cani*ter maaka that lirar die lalirl "All* 
>rr»ipe." "A .hl’iirpoap.” or “Uidvpmal“ almulti nol be 
uwil fur n «[vcifir gaa or vapor if a raniatpr ia availablp for 
that »prrific ’ga* or va)Htr.' "

4.5 Matty toxic gt«p* and vapor* are flammable and the 
n«er rnnl,l lx- expo aril to a potential firr or explosion. 
Work in «tmo«phprpa in or near the flammahtp range ia 
prohibited. When the poaaibility of flamnulde at- 
mo«pltere« ex i«t«. a rheck altould lie made with an ex- 
phoimeter anil pertniaathlp roixeentralinna confirmed 
prior tu entry .^Standard F6J prnvitlea information and in- 
•triminn* fur u«e i.f portable flammable vu|xir ami gaa 
lielerlnrx

4.1 An uncontaminalrd aupply nf air muat be (Mured 
when ueing a htiec maak with blower.

8. SELECTION

5.1 In (electing a reipiratnr. the following ficton (S.l - 
5.18.1) and Tablet 1 and _2 ahould be conaidcrrd. 
Engineering Dept Report, Aecenainn No. 15167 “Heaptr- 
ator Selection,” will providn guidance.

a. Nature of the haaard

b. Severity of the haaard

C. Type of contaminant

d. Concentration of die contaminant

t. Period protection ia required

f. Location of the contaminated area with reaped 
to a wuree of retpirable air

g. Expected activity of the wearer

h. Operating characteriitic* and limitation! of the 
available reipiriton

I. Safety regulation* of atate or local govemmenta

5.1.1 Self-contained breathing apparatu* rated for 
at lent 30-minute lervice time ihould be uaed for entry 
into potentially irrcapirabl* atnwaphora.

5.1.2 Self-contained breathing apparatu* with lea* 
than a 30-minute air supply ahall be uaed only for 
emergency egreaa and not for reaeue work or reentry.

5.1.3 Operating time for (elf-contained apparatu* ia 
baaed upon moderate work rates. Operating time ia 
reduced by inereaaed respiration required by heavy 
exertion.

5.1.4 Only poaltlvt praaaura aelf-eontalned 
breathing apparatus, or combination air-line 
respirator and self-contained breathing apparatus, 
ahall be usad In oxygen-daflelant atmoapheraa or 
whara tho contaminant Is, or might bo, hnmodlattly 
dangerous to Ufa and health (Tabla IA). The air in the 
aclf-containrd unit of the combination air-line retpirator 
and aelf-eontained breathing apparatus ahall be uaed only 
for egreaa in event the hoar-line aupply of air ia in­
terrupted. The volume of this exit aupply may vary fur tlif- 
frrrnt appiicathms, but (hall be ample to allow the 
worker (ufTicient air tu eaca|»e from the cuntiininatrd 
ares. In any cate, this aupply ahall not be Iraa than 
3 minute*.

%

£
CL

Portions or n'eC mv*c (T» from OSH* regulations, Section 1110.1000 *ana*.
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5.1.5 Kseape mask* are used only while the wearer 
|p«vr« * contaminalrd irr*. Fur rara|ir nr rmrrgrnry pur- 
fMi.ra from iiukixtwn ctmrentratiufis nf extremely hiur*

j dim* ntmnaphrrr*. i [irrssurr tlrmantl srlf-rmuainrii 

| hrrnltutig ippurntus nr rumliinutinri prrtsurr.ilrmaiid
• r rrafiirator with prrsaurr.drmand self* 

rtuilnmrd breathing apparatua shall lie uaed.

5.1.5 Entry Mllkl. U«r srlf.etmtamrd lirralhmg
■ appnratna with at Iraat a 30-niiuulr air aupply or a nan* 

hirmiinti aiipplini.air "respirator with self-contained 
hrriithing uir apparatus. Unit aha 11 br of the prraaurr 
lii'iiniiiil typo. Thr entry mask* ahonld lie located nutaiilr 
of thr iHilmiiallv afTrrtrd arra in a nonrontaminatril arra 
noil pro|M'rl) itlrntifird anil protected.

5.3.7 Fir* Fighting. Uar self-contained breathing 
apparatus with at Iraat a 30.minute air aupply. Unit aliall 
hr tltr prcsstirt'.drmnud tyjie.

5.1.S ih'hrtlulr 13K of tltr Ur'S, iiurrnu of Minra
. mi •rlf-rmtuiined breathing apparatua requires a re. 
inniitinj'armrr.lifr imlirator or warning for romprraarrl 
hrrathinp air (rxrrpt for arlf.rrarur). Thrar can and 
should Ik* ulitninril from equipment aupplicra for ap- 
purnTiia not *o equipped.

S. 1.9.1 IV Ill'll thr drrier ia a Combination self, 
rnmnioril hrrathing apparitua and air-line rrapirator 
(.iipplird-nir rrapirator), rithrr a manual nr automatic

■ vmlvr(») aliall la* p.nai.lrJ tn ehait|cr to thr self-contained 
nir aupply if thr nir-linr aupply faila. and to prrvrnt tltr 
wrnrrr breathing rimtaininatnl air from thr outahlr

, alrnnsjihrri*. If a manual valve ia pniVitlrd. it aliall l»r 
raaily o|irruhlr and loeatrd in a (maitinn which ia run* 
iroirnt to thr wearer. If an automatic tolva ia tirovoir.l. a 
warning ■!••• ‘hull lie pruvtilrd to aim tltr wrarrr that hr

• t* hr.-alhmc from thr arlf*contaioril air au|<pty, (1) wlirn 
Id. normal air-linr aupply faila, or (2) wlirn thr arlf.

I rnnlntfied air aupply fall* imlnw 95 prrrrnt of it* full run*
I III nr r prraaurr. A quirk iharnnnrrl and rhrrk valvr ahall 
hr provided Irtwrrn thr apparatua and thr airdiur supply 
hoar to |>rrmtl rratly rartpr. from die area, and to prrvrnt 
loaa of breathing air from thr device or inliaiing thr 
•tirrounding atmoaphrrr, respectively.

*. ■ HEATH IN Q AIR

6.1 Both pureheard and manufactured breathing air 
ahall meet or exceed the requirement* of the epacificalion 
for Grade D breathing air aa described in Compreaacd Cat 
Association Commodity Specification G-7.1.* See tahlr 
lirlow for Gratlr I) analyai* nummary, anti G-7.1 for 
tlrtnils including aamplir.; tnd analytical procedures.

Qm Breaming Air Analyala

Oj 19.5 percent nun In 233 percent 
maxi

CO 20 ppm max

CO, 1*000 ppm max —
iiytinirariaim

(eondenird)
S m*/m*

IljOtt lh*w point let* than the lowest 
pniliahle tetn|ierslure tn he 
enmumeredtt

■N, ' * Ualanrr

Odiir Krr* uf pmmiumftl inliira

f fnf tliia mi ifcwt Multn* pairu)ii# <uyt*" truly** r*
|f 1>ii» tf lit ff**r**«H» tiwt „f a«p Hum i* thf

mtak. K«* tablet r*Of tu CmwpMWRtl (*••*«" ~

84 A rrlialilr supplier should lie rlinarn. Visit his 
facilities to determine hi« degree of rontrol over tltr 
operation. If an air eompreaeor is used, it should br 
noniuhrieatrd. If a lubricated rnmprraaor it used, it muat 
have a carbon monoxide or hi*h.trmprraturr (or both) 
alarm. Annual contarta should iir made to assure equip* 
mem and procedures have not changed.

14 Preferably, certified breathing air shouhl br pur­
chased from a reliable supplier. If a choice has to Im made 
between certified air from a questionable supplier and 
uncertified air from a reliable aupply. the latter would be 
the recommended choice.

6.4 Ortrrminr if the air is proviilrd by romprrsaion or 
rretmatitution (mixing nitmprn and oxygen) anil analyxe
as follow*: _ .. -

Method «t 
Preparation

Compression — aujiplier 
lira nut hit cylinder* 
with any gaart other 
than air
Compression - supplier 
(ilia cylinders with 
gates other than air

Hccntxahutia*

Analyst*
Recommend

Cheek III [wferm of 
fylisilrn from each lot 
for ppm CO and mkrr.

Analyse all cylinders 
fur percent (I*. Cheek 
111 percent nf eylintlert 
friwn each lot for ppm 
CO and odor.
Analyse all cylinder* 
foe percent (lj. Check 
10 perrent nf cylinders 
from each lot fur ppm 
CO and edur.

1.9 In addition, a complete analyai* shoultl be con­
ducted periodically to aoaur* compliance with tahlr in 6.1.

‘ Asauaota iron CamoreurO Gat Aaaocianon tnc. t m J* It at too Oasis Highway. Arlington. VA 3330} 
Portions printed m red ara Iram OSHA rsgwlations. Section tatO 13a

CONFIDENTIAL DUP 0960S70



S2H

Pag* 4
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rimtaiii, >1. *iiiii»}iln ri -*u(i(‘l>i*MC respirators, ur in aif-lilt' 

yfm respirators.. =

•.7 A closed circuit (rebreathing) system recirculates 
exhaled «ir. maxes up oxygen and remove* undesirable 
gases sui li a* cariwn dioxide. Pure oxygen murt be uaed 
with liir- rvairrnt Systems approved by the National In­
stitute (or OmipTtional Safety and Health (NIOSH) 
which utilize a iiTgh-prewurr cylinder for oxygen may be 
uaed. Cioaed circuit 'oxygen generating-type equipment 
ahall not be uaed

7. PRECAUTIONS

7.1 An extensive li»t of inatructiora in uae and 
precauuona for naeh type of reapirator ia given in ANSI 
Z88.2. Some precaution* are given fiTTable 1 under 
heading* of Limitation* and Remarks.

73 The manuiaernrer's tnatructiona or precaution! of 
the ANSI standard ihould be poated with the reapiratory 
device.

JANUARY 1*64

Thl» p«ge R«Y Oct 1863

a Brim I! posilivi prr-sviiri i- iiiailllaM* 'I insill* tin 
fat rpii i - at all tinii a, aui li 1 tini if a li-uli altoulil ilrvrlop, 
tlii-rt would la- no b-akap of rinitaiinnaiit into tin
faicpii’ii . (Sri- aim aertimt S uf S9II.)

73 A proper Mil cannot b* established It lha temple 
bara ot *y*glaaa*a axtand through th* a*allng edge of 
fulMaca maaka.

7.8 Cnntact lenara shall not la worn with full-fare 
mask* See 54H.

7.7 All eyepieces in full-fare maaka approved by the 
Bureau of Mines will past the ball drop teat, but aome 
plastic eyepieces may not pass the needle drop teat (S4H). 
Current schedules of the Bureau of Mine*, however, 
require that eyepieces ahall meet the pertinent require­
ments for imparl and penetration specified in the most 
recent ANSI Z87.1, "Safety Code for Eye Protection."

7.7.1 Full-face masks have been developed with 
•yatem* for mounting corrective lenses inside the 
facepiece. Contact the manufieturers for assistance.

RESPIRATORY PROTECTIVE EQUIPMENT

7.3 All p*raofta who may hov* occaaion to tie* 
reapiratory devices, or eauae them to b* uaed, ahall 
be property trained In Ihslr'uae. Also, in execution of 
plant disaster pinna, proper training in uae of retpiralory 
oroteetive equipment will aid in the performance of 
smooth and safe rescue or repair operation*.

7.3.1 Trailing in the uae and fit totting of 
respirator* is an'essential part of a reapiratory protection 
program and it itpecifted in OSHA regulations. Training 
•hall be completed prior to fit testing. See S8H for fit- 
leiung protocols Additional reference* are lilted in 
section 9.

73.2 A alight negative preaaore occur* inaide the 
facepiece of face-fitting air-purifying rajpirator* (Table 
1C). Care must be taken to obtain an effective seal be­
tween the facepiece and face to prevent inward con­
taminant leakage. Alto, demand-type air>*upplied 
reapirator* and drmand-type self-contained respirators 
operate under negative pressure when the waarer inhalaa. 
Since some inward leakage of contaminant may be 
poaaible. these t;q>e* provide lea protection. When pur­
chasing new air-aupplird. aelf-eonlained or combination 
type, prrtaurc demand should be specified.

7.4 A pressure-jrinand type aelf-euntained respirator or 
air-supplied combination (sr-lf-rnnuitied) should lie used 
in atmnapherra containing contaminants Which cannot be 
detected liy amr I, irritatiiHi, or taste, or where special 
nrrrautioiw mu»l la- taken to prevent the wearer from 
inhaling- any tra, - of rontaminant. In this type equipment,

Oo-tiona pneiao m isd a-1 from OSH* lagulanons Section IStO 11*

73 Problem* in the use of self-contained breathing ap­
paratus (SCBA) at low temperatures include failure of 
exhalation valvat due to frosen exhaled moisture and 
failure of the regulator or low air pressure alarm. Theae 
problems can be minimised by:

•. Using only air with low- moisture content

b. Installing a notecup in the mask

e. Thoroughly drying masks after cleaning

d. Keeping SCBA* in a warm location between 
uses (if practical)

•- Visually checking pressure gages for low air 
supply

f. Following manufacturer'* instruction* for use in 
subfreextng environment*

Antifog compound* can be used to coat the inside and 
outside of the facepiece to prevent its fogging, down to 
about 32*F (0*C). Below 0*F (-18*0. however, antifog 
cum pounds will not prevent severe fogging. Antifog 
compounds break down and require reapplicalion 
periodically.

73 A half-mask facepiece should not interfere with the 
wearer's use of spectacle* or goggles. Proper selection of 
equipment normally will eliminate any problem of proper 
fit when using a combination of half-maak fareptere and 
spectacle* or goggles.

<apj> CONFIDENTIAL
DUP 0960571
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' 7.10 I’rrwui* required to wear rr«|itratnr. mu.t lw rir*n 
•lm«rn m ihr am of tiif* rr»|iiratnr •i'ai, r»rr|ii • < noted 
in Snfi-i; and Kirr Protection guideline 9.13 

» ~ *
7.11 (’.itnvmiionai rrsptratnra do not cr>n«ittuiF* «n ah* 
•i.hitr Uarrirr to tr*ru*mi«*ion of *j*rch. Tho rr«ptratnr 
rthaiation valve usually provide* a •ati«fartc»r\
for «l»oorli over Short dlttane^S in rrl*i,%<*|\
Quist trots. Sjieeeli trtn*mi*«inn dcvup* *rr suitable 
(Caution: chock for acceptability uf riretnral rlcMifV 
« Mum for \t«c in har.arrimi* areas, and NK)>H approval 
v*!^n mounted on respirator).

7.12 Ilow« for nir supply tltoubi l** *c!r«ir»| \t, r“«i«t
clo*mu‘aU to *ldeh thej may he caposcil. «mi> hme
nppm\i*d for that respirator may lx* u«cd

8. CARE

8.1 Gantral. A centralized maintcnanc&r'clrimnc. and 
storage sutiun ihould be uaccJ to^carc for rr«pirator> 
proieeu%c equipment.

*rJ _ •* • ‘
8.2 Proeadura Applleabla to All Rasplratora

8.2.1 Inspection. AH respirator* .Hall l*- in»[>rcicii 
routinely before ami after each uac. Those hrlJ ready for 
rnirr^rncy uar shall be inspected at leaat monthly and 
• fur eaiTt u«c.

8.2.1.1 Self-contained breathing apparatus .hall 
l«- m-jeeted monthly.

8.2.2 Malntonanco. When it ia neee«**ry to replace 
wiirn nr deteriorated part*, only thoac made specifically 
r.ir'thr ttevirr shall be uaedi and the repair work ahalt tie 
arrnmpltailed by trained personnel. For air-*U|iplird unit* 
nt inn.i plant., it i« prrfrralile that part, uf «ulia*.emlilte«
Iw replacrtl a. u unit nr returned In the mumifacturer or

I fai"inr\-truiiK-d personnel fur repair.

7 8.2.3 Cleaning and Olatntectlng. K.-piruiury
nr.il.-i in>• i‘ipii|tiunti|. rsrrjtl i-iuiisli-rs mill nirlrtdgrs, 
-ii..tii.l l. rl«-ntii'ii and liisiufmt-ii iliiily.

8.2.4 Storage. All reapiratory protective equip­
ment ahail lie stored in a clean, cool, dry place, out of 
din-et sunlight. umler conditions of moderate tern- 

' prraliirc. They ahoulii be inealed for easy acceasability 
ami the lorathiii adequately labeled if neceaaary. 
Ili'.piratiini should not lie atored in such place* aa locker* 
nr inn) )ni.r« utiles* they are in carrying cuaca or bosea.

8.3 Special Procedures tor Maintaining, Cleaning, 
Olslnlactlng, and Storing Reaplratora

, 8.3.1 Self-Contained Breathing Apparatus. The
cylinder pressure ahail he checked monthly end recharged

Pornont onmad in rod ara from OSH A rsguitnon*. Section 18(0114

if below _ rated pressure [corrected to 70*F (21*C)]. 
Recharge after each uac. following manufacturer'! in­
struction*.. Follow. manufacturer! inatruetion* on func- 

■' tional tecta for self-contained reipirator* and hydrottatie 
(eating of eompreaaed-air cylinder*. A**ure that regulamr 

- - and low-preaaure alarm* are functioning-

_ 8.3.2 Cylinder* *hall be tested and maintained aa
.. prescribed in the Shipping Container Specification 

Regulations of the Department of Transportation 
(49 CFR, PartT73).

8.3.3 Hose Masks. Check the blower periodically 
fur proper operation. Cheek hoae for wear and tear after 
each uac and clean when neceaaary. Air-line hose capped 
when not in use to prevent entrance of dutt or other 
contaminant*.

8.3.4 Alr-Uns Respirators. The facepiece thouid 
he wrvieed after each use. aa for all other reipirator*. The

-.flow control valve* *houid be inspected after each use and 
"cleaned and repaired, if neceaaary. Air-line hoae should be 

cheeked for wear and tear after each use and be cleaned 
when neceaaary. See S1H on air-aupply lyitem. __

—' IJ-I Satf-Raaeuar*. Monthly inspection i*-the 
moat important phase of the maintenance program with 

7thia type of equipment became the equipment ia seldom 
used but must always be ready.

8.X8 cnamleal-canrtdgo Respirators

I.3.I.1 Cartridges should be discarded after a 
predetermined period of use. See S9H.

1.3.7 Mechanical Fitter Respirator*. Mechanical 
filter* of the “throw-away" type should lie discarded when 
thr breathing resistance become* bothersome to the 

• wearer at the end of the work shift. Some mechanical 
filler respirator* u*e rcclranablr filter*, in which ea*e the 
filter* are cleaned when the respirator ia being serviced.

v . * f* •'
t. REFERENCE*

3.

«.

5.

8.

Safety and Fire Protection Guidelines. Section 9.13 
Rr*ptralory Protection.
OSHA Respiratory Protection Standard CFR 29 
1910.134.
NIOSII Publication 76—189, “A Guide to Industrial 
Reapiratory Protection."
ANSI Standard ZU.2-196Q. “Practice* for 
Respiratory Protection."
Haakril Lab Monograph. “Reipirator Catridge - 
Guidelinea and Evaluation." _
Engineering Standard* S1H. S8H. S9H. and S2T.
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tASU* 1 - TYPES OP RESPHATORY PROTECTIVE EQUIPMENT (CONTD ON PAGE T)
1 ■ TaMa IA - AV>Suoo«Me tutt

Metnod o' ^leeratioin Air auopiy Pom suppiisa-an Dreaming apparatus Saa S1H on nr-distribution system.
Um

V' .

•t

Oparaung or repair worn wner* tner# ia exposure lo substances that am irritating or corroaiva 
to the akin and mucous membranes. out wnere ina atmoaonara it not immadiataly dangaroua to
Ida il immadiataly dangaroua to nta. tna raapiratory aauipmanl anauld ba provtdad aa m 5.14 
and the air-tugplied auil should Oa «»ot with a alignt poaitiwa praaaura in any eaaa tna air 
auooly an Quid not 0a taaa than is mmutaa to allow tna worner sufficient air to aacapa from tha 
contammatad araa A body namaat is raquirad to nandla tna noaa Ima and tha lifa Una. which 
alwaya anould ba worn as a raacua oevics Helper (waanng similar air-auppliad ault. body har- 
naaa. and lifa line) anould oa a*s>gnec witn no otnar duttaa than to obaarva tha man in tha 
hazardous araa. attand tna lit* ima < id m amargancy. aak tor halo and oa ready to rav.j* 
tha wortiar (Saa Sl#G)

UmftatuM* Tna waanng ol an imparviou* amt tor any att'.andad oartod l» extremely tatiguing ano 
dangaroua unlaaa It ia wall ventilated Tha auit must be imparvious to tna tubttanca an. 
eountarad. With tha iongast noaa langtn tor whien uaa is Intandad assamblad to tha raspirator. 
and tha lowast mlat praisura mtandad 'or oparation introduead to tha air.auppiy noaa. constant 
(low units must deliver at least 4 ctm measured at tna taeapiaea Tha exhalation resistance at
S5 liters par minute shall not exceed I men o' watai. When helmets or hoods are used, tna 
tame requirements must be met txceo’ mat tna Hoar rata must ba at least S elm For both types 
ot assempTies with the hignest'inlet pressure and anorttst note langtn, the maximum liow snail 
not exceed 15 elm. ""

Rpmarsi
\

No NIOSH* approval For additional information, aae Fleming. A. J., D'Alonzo. C A. and Zaoo.
J. A.. “Modern Occuoationai Medicine Chapter 7. •Protective Clothing lor tna Chemical 
Industry," Lea and Febtger. Philadelphia (i960).

—

a RanqueJiiiacn vortax tuoe** worn as a portable refrigerator can satistactoniy cool com- 
presaaq air tar ptraonnet wearing induatriat protective elothmg The vertex tube ia light and 
amail. and can ee strapped to the belt wis's it does not interfere with pnyaicai movement. The 
tube ooeratea on 20 to 25 efm of compressed nr at 80 to 100 psi and delivera IS to tt ctm of air 
eoolad SO to 80*s oetow the inlet air tempsrtture. Tha tube can be ravened and uaed aa a 
htatar.

* Nations* •''f'w'p is* occ^tnooai ftttcty mo naattn. u S Oapt of *«*<m Eoueation and watiara
•• AvatoOJ*

Encoo Mfftv'actu'i'f Company 
P. O So*
Houston T * 7700 (L —

(

*
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P««a f

T**t* a - MUCTION Of afSABtATORY MOTICnVf 0«Y1C*
HUM am mwt

Orman asneianey Sed>«eniainad Broauteig aaesianit
Cemeuiaaen arum* roasirtar and tail-cantatnae 

aroaaitng aaearaius
Sa«u( aontamaiant 

mmadiawy dangerous la HI* Iim 11.4) Sed^antamed aresfidig asoamua

CamaMiaddn airulne raaoitator ana saif-eantawsd 
traaaiuv) asearanit

net iimnadiawy dangerous ta Mb AirAlna asadtar
Haaa mats anaout Wmr
CMmie«'<annd*a resonator

Asromisro ooniammsm 
wwroeiatety dangsnout is Ms <aaa 11.4) 9a)f<antaBiad BrotCTing aooa/atws

ComaaiaSon adJme laaomior and aatf^omained
MaaBitng aooaniua

Net tuaneataaeiy dang trait a Ma - uaenawicM Mar iBaatroar
AinJIna roaoiroar 
tartans starting ratoattar
Haaa *aw mtiaut aionar

Cetnainaeen gaaeeut ana MRicwutaa rontarmnant
MarwstaMiy dangerous a Ma (see 11.4) Sedrooroained arttffuny aBearatua

Conamanon Mruina laasiiaiar and asdaomatnsd 
erasBUn* aooarawa

Net manaaletaty dangerous * MB ***** rmoirwtnr
Man Mtf aMMuf Gtamm
Corn motion eJamaat ane macnamaal Me» raaoirstort

I TK* i wwmm wm*m im rwifwy 
i mm «m •• imm m <rm mm
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