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1. SCOPE

1.1 This standard does not apply for expueure to air-
horne radicactive contamination for which special con.

ridersuon may be secessary.

1.2 Du Pont policy and stated public position on
engineering controls and respirators is that “each em-
ployee's personal work emvironmest should be man-
tained at s safe exposure level through implemenusuon
of cost effective engineering controls sugmented a-
necessary by personal protective equipment and/or
work practice controls.”

1.3 This standard provides information for the seler-
tion. use, and care of respiratory protective equupment
{cespirators). The term “respirator” in this standard 1o
used inclusively and applies to stmosphere-suppiring
aad sir-purilying devices that provide breathsbie we ta
the wearer within the limits of the equipment. whatever
the source of air.

2. GENERAL

2.1 Each site should have a properly-trained individ-
ual respoasible for the respirator program.

4.2 Respirator training is available through ESD spon-
sored courses. Ref (1) through (5) outline requirements
for a proper respirator program. The iadividual re-
sponsible for the site program should be familiar with

Flef (1) through (6).

2.3 Engineering Standard 39H outlines requirements
fior canister/cartridge use foe sir-purifying respirators.
S8H for it testing, and SIH for air distribution.

2.4 Respirators should not be used as a substitute for
ndequate exhaust ventilation or other feasible enguaver-
ing control methods.

2.5 Respirstors shall be worn at all times where the
atmosphere may be harmful 10 employees due to unusual
conditions, and where work is aecessary in areas where
warkers may be exposed above safe limits. See S2T for
information om exposure limits.
2.8 Each lecstion shall develop written procedures de-
teribing the selection, use, and care of respirsiors.

3. APPROVED RESPIRATORS

4.1 Only equipment approved by the National Institute
tor Occupational Safety and Health/Mine Safety Health

£oruons HANIEG in red ars rom OSHA raguiatons, Secton 1910.134

pauora Sd'et. a1d Health Act of 1970 (OSHA) as pubiished in the Federal Register

Administration (NJOSH/MSHA) shall be used when
asailable.

3.1.1 Rouspirators purchased atter Sept 30,
1974 shall be manufactured per quality control plan
approved under Tite 30, Code of Federal Regulations.
Part 11. Such equipment will bear an approvai lahel
bearing the letters *“TC™ instead of “BM."

3.1.1.1 Exceptions. Sell-contained bresthing
spparatus approved by Bureau of Mines under
Schedule 13 through 13 -E equipped with an audible
end-of-service life indicator and gas mashs approved by
Bureau of Mines under Schedule 14F is approved for use
until further notice provided they (1) were fabnreated.
assembled. or built under an approval or anv mad.
ification thereof issued by the U. S. Bureau of Mines.
[epartment of the Interior. (2) were purchased on or
before June 30, 1973, and (3) are mainuined in an ap-
proved condition.

3.2 A Llist of the respirators and their masufacturers,
certified by NTOSH may be obtined by requesting HEW
Publication No. 80 - 144 plus cumulative supplements
from:

NIOSH Testing and Certification Laboratory
944 Chestaut Ridge Road

Morgantown, WV 26343

Division of Technical Services

NIOSH

Robert A. Taft Laboratories

4616 Columbia Parkway

Cincinnaii, OH 45226

3.3 At the present time. theve are no approval sched-
ules for sirvsuppiied suits.

4. USES AND LIMITATIONS

4.1 Users of respiratory protective equipment shall
have medical spproval. This should be documented in
each person’'s medical record,

4.2 The sir-purttying respiretors; Lae., ecanister
gas masks, chemicai-eartridge respirstors, and
mechanisal-filter respirstors (Table 1C) shell not be
ueed for resgue work. These respirators do not supply
oxygen and therefore do mot protect agrinst possible
oxygen deficiencies. Another reasoa for this require-
ment is that these masks are not intesded for use against
unlimited or unknown coscestrations of contaminants.
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4.2.1 When the air is deficient in oxygen. the
symptoms range {rom increased volume of bresthing
and scceleration of pulse rate to unconsciousness and
desth. depending upon oxygen coatent and the degree of
a person’s sctivity. Unconsciousness is immediate
when a inan breathes pure nitragen and desth may
follow in a few minutes.

4.2.2 Apoxygen deficiency may indicate s hazard
other than inert gas: e.g., flammability (see 4.6), skin
towcity, or absorption through the skin, psrticularly
hydrogen cyanide. Portable oxygen and toxic-gas de-
tectors are described in S3T.

4.3 Air-purifying respirators should noi be used in at-
mospheres immediately dangerous to life and health or
when the contaminant has poor warning properties, ex-
cept as noted in S9H,

4.4 The following warning signs require immediate re-
turun to fresh air:

a. 'Uncomfortable hest in the inhaled air. (A prop-
erly operuting canister will become warra on exposure to
certain guses_or vapors, but a camister which becomes
extremely hot indicates that comcentrations sbove the
canister L mit have heea encountered.)

b. 'f nsuses, dizxiness or signs of distress
desvelop. - -

€. If the canister has s window indicator which
shows the specified color change.

d. |f any leakage is detected by smell, taste, eyes,
nose or throat irritation.

e. If high breathing resistance develope.

4.5 Users should select canisters and cartridges speci-
fically approved for the toxic gas and conceatration to be
eacountered. Canister masks thet bear the label “All.
Service,” “All-Purpose,” or “Universal” shoald mot be
used for & specific gas or vapor if & canister is available
for that specific gas or vapor.

4.6 Many toxic gases and vapors are flammable and the
user could be exposed 10 a poteatial Bre or explosion.
Work im atnospheares in or near the flammsble range is
prohibitec. When the possibility of flammable atmo-
spheres eists, & check should be made with an ex-
plotimeter and permissable concentrations confirmed
prior to entry. Standard F&J provides informadon and
instructions for use of portable flammable vapor and gas
detectors.

4.7 Respirstory protection may be required for cancer
suspect agents. Refer to OSHA regulations for specific
requirements, Section 1910.1000 series, and to S2T.

4.8 Ap uncontaminated supply of air must be assured
when using & hose mask with blower.

§. SELECTION

8.1 In selecting s respirator, the following factors
(5.1 - 5.1.8.1) and Tables I and 2 should be considered.
Engineering Dept Report, Accession No. 15167 “Respir-
stor Selectiom,” will provide guidence.

a. Nature of the hazard

b. Severity of the hazard

¢. Type of contaminant

d. Concentration of the contaminant
o. Period protection is required

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

9. Expected sctivity of the wesrer

N. Operating characteristics and limitstions of the
available respirators
. Safety regulations of state or local governments

: 5.1.1  Seif-comtained breathing spperstus rated
for at lesst 30-minute sarvice tirne should be used for
entry into potestially irrespirable atmosphere.

8$.1.2 Seif-contained breathing apparstus with
less than a $&-reinute sir supply ohall be wsed only for
emergeacy sgress and aot for rescue work or reentry.

$.1.3 Operating time for self-contzined apparatus
is based upon moderate work rates. Operating time is
reduced by increased respiration required by heavy

exertion.

8.1.4 Only positive pressure self-contalned
breathing apperatus, or sombination sirdine respire-
tor and seif-contained breathing apparstus, shall be
usad in oxygen-deficient atmespherss or where the
cantaminant is, or might be, immediataly dangerous
to life and hesith (Table 1A}, The air in the self-
coutained unit of the combination air-line respirator and
self-contained breathing apparstus shall be used only for
egress in event the hose-line supply of air is interrupted.
The volume of this exit supply may vary for different
spplicatons, but shall be ample 10 allow the worker suf-
ficiant air to escape from the contarminated area. [u any
case, this aupply shall not be less than 3 misutes.

Partans prnted in red are from OSHA reguiasions, Section 1910.1000 sered.
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5.1.5 Escape masks are used only for evit from
o1 through contaminated area. These masks are air sup-
plicd or in certain cases s cartridge respirator masy be
ured. For detailed information on selection snid Lim.
itutions. consult Haskell Laboratory reporte histed o
Ref (7). (8). and (9). These reports should b arailabile
fram the Departmental OSH Coordinators.

5.1.6 Entry Masks. Use self-contained hreathing
agparatus with at least a 30.minute air supply or o
cambination supplied-air respirator with self-contained
breathing air apparatus. Unit shall be of the pressure.
demand type. The entry masks should be located sutaide
of the potentislly affected area in & oncontaminsied
arsa and properly identified and protecied.

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

5.1.8 Schedule 13E of the U. S. Bureau of Mine.
on seif-contained breathing apparstus requires s re.
muining service-life indicator or warning for com.
prissed breathing sir (except for self-rescue). Thesr can
and should be obtained from equipment suppliers (or
apparstus not 50 equipped.

5.1.8.1 When the device is a combination self-
coatained breathing apparstus and air-line respirmior
(supplied-air respirator), either a mamual or automatic
valve(s) shall be provided to change to the self ined
air supply if the air-line supply fails, and to prevent the
wenrer breathing contaminated air from the outside st.
mcsphere. If a manual valve is provided, it shall be sasily
op:rable and located in a position which is convenient to
the wearer. If an automatic valve is provided. a warning
also shall be provided to alert the wearer that he is
breathing from the self-comined air supply, (1) when
his normal airline supply fails, or (2) when the self-
contained air supply falls below 95 perceant of its full
coutainer pressure. A quick disconnect and check valve
shull be provided between the apparatus and the ase-line
supply hose to permit ready sscape from the area. and 10
prevent loss of breathing air from the device or inhaling
the surrounding atmosphese, respoctively.

€. SREATHING AIR

6.1 Both purchased and manufactured breathing air
shall mevt or exceed the requirements of the speci-
ficstion for Grade D breathing air as described in

Comnpressed Gas Association Commeodity Specilication

G=-71° See the following tahulation for Grade D

¢ Ansiadie trom C QGas A
Bort.ong prnied W reg are from OSHA reguistions, Sechon 1910 134

ln;lylil summary, and G- 7.1 for details including
sampling and analytical procedures,

! Gas Broathing Alr Analysis

O 19.5 percent min to 23.5 percent
! maxt
I -Co 20 ppm max

+CO2 1080 pgm max
‘ Hydrocarbons Smg/m'
f (condensed)
., HOrt . | . Dew point less than the lowest
probable tempersiure 10 be ]

[ encoustaredtt

N Balance |
L Odar Free of prossusced odors !

* Sce S6T for dats on direct rending portabie oxyges ansiyzers.
T This is secessary te prevem frevsr-up ead stoppage of sirflow to the
wask. For tablas, refer 1o “Haadbowk of Compressed Gases.”

6.2 A reliable supplier should be chosen. Visit his
{acilities to determine his degree of coatrol over the
operation. If as air compeessor is used. it should be
Subri d. If a lubricated comp is used. it
must have 2 carbon monoxide or high-temperature (or
both) alarm. Anaual contscts should be made to assure
equipment and procedures have not changed.

§.3 Preferably, certified breathing air should be pur-
chased from a reliable supplier. If s choice has to be
made between certified air from a questionehbie supplier
and uncertified air from a reliable supply, the latter
would be the recommended choice.

6.4 Determine if the air ia provided by compression or
reconstitution (mixing mitrogea and oxygen) and analyre
as follows:

Meithod of Analysis
Preparation Resommend
Comprassien - suppli Clasck 10 peroest of cylinders
does not 81l cylinders from esch let for ppm CO

with any gases other than and odor.
air

Compression ~ supplier Anslyse all cylinders for

Blls cylinders with peroent O3. Check 10 percent

gases other thaa air of cylinders from each lot for
ppos CO and edor.

Receastitution Analyse all cylinders for per-

cent Oz. Cheeck 19 pereeat of
cylinders trom each lot for
ppat CO and odor.

6.5 la addition, s complete avalysis should be con-
ducted periodically to sssure compliance with tabulation
in €.1.

Inc, 1238 Jefferson Davis Hignway, Arngion, VA&O !F :‘:“ T‘AL
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6.8 Pure uzygen shall not be wsed in open circuit, elf.
contsinwd, sumusphere-supplying respirators. or in air-line
1viw  eespirsturs.

€7 A clueed circuit (rebreathing) rysmem recirculates
rihaied ir makes up oxygen and removes undesirabie
gses s hoas carbon dioxide. Pure oxygen must be used
=t ihewe nstems. Systems approved by the National In.
suture e (hecupational Safety and Health (NIOSH)
et boutthze o high-pressure cylinder for oxygen may be
wed titakd circuit oxygen genersting-type equipment
sha. rart te used,

7. PRECAUTIONS

71 An estermive list of instructions in we and
pre autivw fur each type of respirstor is given in ANSI
784 sSume precautions sre given in Table | under
headings “of Lumtations and Remarks.

7.2 The manufacturer’s instructions or precautions of
the A N~[ suandard should be posted with the respiratory
&VH’O

7.3 All persons who may have occasion to uee
respirsiory devices, or causs them 10 be used, shail
be prope‘ly trained in thelr use. Also, in execution of
plant disanter plans, proper training in use of respiratory
protecuse. equipment will aid in the performance of
smooth and safe rescue or repair operations.

7.3.1 Treining in the wse and fit tesing of
respirator: is an émential part of a respiratory protection
program and s specified in OSHA regulations. Training
shail be completed prior to fit testing. See S8H for fit-
tesung protocols. Additions] references are listed in
secuon 9.

7.32 A slight negative pressure occurs inside the
facepiece of face-fitting air-purifying respirators (Table
1C). Care ‘must be taken to cbtin sn effective seal be-
tween the facepicce and face to prevent imward con-
taminant leakage. Also, demand-type asir-supplied
respirators and demand-type self-contsined respirstors
operate under negative pressure when the wearer inhales.
Since sorre inward leakage of comtaminant may be
possibie. these types provide lems protection. Whesn pur-
chasing new air-wupplied, ssif-contained or combination
type. pressure demand showld be specified

74 A preswure-demand type self-contained respirstor or
sir-supplied combination (self-contained) should be used
in atmospheres containing contaminants which cannot be
detected Lrs smell. irvitation, or taste, or where special
precautiumt must be taken to prevent the wearer from
inhaling any trace of contaminant. In this type equipment,

Portions prnnieg in red are from OSMA reguistions, Section 18910.134.

s small positive pressure is maintained inside the
facepicce at all times, such that if a leak should deveiop,
there would be no leakage of contaminant inte the
facepiece. (See also section 5 of S9H.)

1.5 A proper sesi cannot be sstablished if the temple
bars of syegiasses extend through ihe seaiing edge of
full-tace masks.

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

7.7 All eyepieces in full-face masks approved by the
Bureau of Mines will pass the ball drop test. but some
plastic eyepioces may not pass the needle drop test (S4H).
Current schedules of the Bureau of Mines, however,
require that cyepieces shall meet the pertinent require-
ments for impsct and penetration specified in the most
recent ANSI 287.1, “Safety Code for Eye Protection.”

7.7.1 Full-fsce masks have been developed with
systems for mounting carrective lenses iraide the
facepioce. Contact the manufacturers foe assimance.

7.8 {Problems in the use of self-contained breathing ap-
paratus (SCBA) st low temperatures include failure of
exhalation valves due to frosen exhasled moivure and
failure of the regulator or low sir pressure alarm. These
problems can be minimised by:

a. Using only air with lew moisture content
b. Imtalling s nosecup in the mask
¢. Thoroughly drying masks after clesning

d. Kosping SCBAs ia s warm location between
uses (if practical)

e. Visually checking presmme gages for low air
supply

f. Following manufacturer’s instructions for use iz;
wibfreezing envircaments

Antifog compounds can be used 10 coat the inside and
ouwide of the facepiece to prevent iu fogging, down
about 32°F (0°C). Below 0°F (-18°C), however, antifog
compounds will not prevent severe fogging. Amifog
compounds break dowm and require reapplication
periodically.

7.9 A half-mask facepiece should not interfere with the
wearer's use of spectacies or goggies. Proper selection of
equipment normaslly will eliminate any problem of proper
fit when using s combination of half-mask facepiece and
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7.0 TPersons required 10 wear respiratore mua be
¢lean shaven in the area of the respirator seal. except
s« noted in Safety and Fire Protection Guidelines,
wectivn 9.13.

7.4 1 Conventional respirators do not constitute an ah-
.ul yte barrier to transmission of speech. The respirator

uhllun salve usually providesa satisfactory pathway
fnr o.pnch transmission over short distances in rela-
tnely quiet sreas. Speech transmission devices are
asatlable. (Caution: check for acceptability of electrical
clajsificition for use in hazardous areas, and NIOSH
spiifdral whea mounted on respirator).

7. 1’§ Huses for air supply should be selected to resist
chemical« 1o which they may be expooed Alsa. only hose
approved for that respirator may be u

8. CARE

: . .
8.1 General. A centralized maintenance, cleaning, and
sto~agr station should be used to care for respiratory
protective equipment.

8.z Procedure Applicable to All Respirators

.8.2.1 Inspection. All respirators shall be in-
pieted routinely before and after each use., Thoee held
reads (or emergency use shall be inspected at least
meunthiy and after each use.

8.2.1.1 Self-contained breathing
shall b inspected monthly.

apparatus

*8.2.2 Maintenance. When it is necessary to re.
place »worn or deteriorsted parts, only those made specif-
ically for the device shall be used; and the repair work
shell be accomplished by trained personnel. For air-
supplied units at most plants, it is preferable that parts
of sulk blies be replaced as a unit or returned to the
manufscturer or factory-trained persoanel for repair.

8.2.3 Cleaning snd Disinfecting. Respirstory
protective equipmeat, except oamisters and cartridges,
should be cleamed and disinfecied daily.

8.2.4 Storage. All respirstory protective equip-
ment shall be stored in a clean, cool, dry place. out of
direct sunlight. under comditions of moderate tem-
perature. They should be located for easy sccessability
and the locatien adequately labeled if necessary. Respi-
rators should act be d im suech pi as lockers or
tool boxes usless they are in carrying cases or boxes.

8.3 Specisl Procedures for Maintsining, Clesning,
Disintecting, and Storing Respirators

8.3.1 Seif-Contained Breathing Apparatus.
The cvlinder pressure shall be checked monthly and
recharged if below rated pressure [eorrected to 70°F
(21°C)]. Recharge after each use, following manu-
facturer's instructions. Follow manufacturer's instruc-
touns on functional tests for self-contained respirators

Portins DNAtes 1 red e from OSHA reguilancns. Section 1910.134

g

B
snd hydronnnc te-ung of compmled-ur c)hnam
Avsure that regulator and low-presstre slarms are

functioning.

"8.3.2 Cylinders shall be tested and maintained as
preecribed in the Shipping Container Specification Reg-
ulations of the Department of Transportation (49 CFR,
Pan 173).

$.3.3 Hose Masks. Check the blower period-
ically for proper operation. Check hose for wear and tear
lher each use and clean when mecessary. Air-line hose
capped when not in use 10 prevest entnnce of dust or
other contaminants.

'~8.3.4 Air-Line Respirators. The facepiece should
be serviced after cach use. or at the end of the shift. 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 for wear and
tear after each use and be ci d whea y. See
S1H on air-supply system.

" 8.3.85 Self-Rescuers. Moathly inspection is the
most important phase of the maintepance program with
this type of equipment because the equipment is seldom
used but must eiways be ready.

8.3.8 Chemical-Cartridge Respirators

8.3.8.1 Cartridges should be discarded after 2
predetermined period of use. See S9H.

8.3.7 WMechanical Fiiter Nespirators. Mechaai-
cal Giters of the “throw-away'' type should be discarded
when the breathing resistance becomes bothersome to
the wearer st the end of the work shift. Some mechanical
Hiter respirators use recieanable fliters, in which case
the filters are cieaned when the respirstor is being
serviced.

1. Safety and Fire Protection Guidelines, Section 9.13
Respiratory Protection.

2. OSHA Respiratory Protection Standard CFR 29
1910.134.

3. NIOSH Publication 76 - 189, “A Guide to Industrial
Respirstory Protection.”

4. ANSI Standard 788.2 - 1980, "‘Practices for Respira-
tory Protection.”

5. Haskell Lab Monograph. "Respirstor Catridge -
Guidelines and Evaluation.”

8. Engineering Standards S1H. S8H. S9H. and SIT.

7. Percival, L. F., “Escape Respirators.” Haskell Lab
Report 327 - 82; MR - 5468 - 001 (June 1982).

8. Percival, L. F., “Escape Respirators,” Part 11, Has-
kell Lab Report 665 -3L: MR - 5391 - 001 (October
1982).

9. Kkayser, J. M. and Fisher, F.M., 'Escape Respirator
Study,” Haskell Lab Report 573-83; MR -5526
(January 1984). .
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TABE 1 - TYPES OF RESFIMATORY PROTECTIVE EQUIPMENT (CONT'D ON PAGE 7)
Table 1A ~ Alr-Supplied Suit

Mathod of Operation Air supply rom suppiied-air Dresthing apperstus. See S1H on mir-dimndution system.

Use Operating or repair work where there 18 exposure 10 substances that are imitating ce corrcsive
10 the skin and mucous membranes. Dut where the atmosphere is not immedistely dengerous (o
lite. if immedistely danqerous to life. the respiratory equipment shouid be provided as in 5.1.4
and the aireupplied suit shauld De kept with & slight positive pressure. in any case the air
supgly shouid not be (ess then 18 Minutes 1o aliow the worker sufficient eir 10 escape from the
contaminated sres. A body hamess is required to handie the hoes line and the life line, which
aiways shouid be wom a3 & rescue device. Heiper (wearing similsr air-suppiied sult, body har-
ness, and life line) should be assgned with no other duties than 1o obeerve the man in the
hazerdous area. sttend the life line and in emergency, ask for help and be ready to rescue
the worker. (See S16G).

Umitatons The wearng of an impervicus suit for any axtended period 8 extremely fatiguing and
dangerous uniess it & well ventilated. The sulk must De impervious (0 the substance en-
countersd. With the longeat hose lengih for which use is Intended S338MbIRd 10 the resdirswr,
and the lowest inlet pressure intenced 10r operation Introduced to the air-eupdly hose, constant
flow units must deiiver 4t least 4 cim measured at the facepiece. The exhalation resistance st
85 liters per minute shall not excead 1 inch of water. Whan heimets or hoods sre used, the
SA™S TAGUIFAMANtS MUt DS ™Met sxcept that the Now rate Must be &t least 8 ctm. For both types
of assambiies with the highest inist pressure and shortest hase length, the maximum flow shall
not exceed 13 ctm.

Remart:s No NIOSH® spproval. For additional information, see FT.mino. A.J., D'Alenze. C. A, andct Zspp,
J. A, “Modern Occupational Medicine,” Chaoter 7, ‘Protective Clothing for the Chemical

Industry,” Lea snd Febiger, Philadgiphia (1960).

A Ranque-Hiiech vortex tube*™® wom as & porable refrigerasor can satisfactorily cool come.
Pressad air for personnel wearing industrial protective clothing. The vortex tube is tight and
small, and can De strapped 10 the Deit where it does not Imerfere with physical movement. The
tube operates on 20 to 23 cim of compressed sir at 80 to 100 pel and delivars 15 to 18 ctm of air
cooled 50 to 60°F below the nlet mr temperature. The tube can be revarsed and used as 8
heater.

. tor O o Sefety ene Memwr, U. & Oemt of Meekh. Kduoatien end Weilwre

** Avaispie from
Enoon Manufacturing Comoany
P O. Box 863S~-TR
Houston. TX 77001
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