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Title 23—LABOR

opt r XVii—Occupational Safety
and Health Administratien, Depart-
m nt of Laber

PART 1910-—OCCUPATIONAL SAFETY
AND HEALTH STANDARDS

Pursuant to authority in sections 8 and
85> of the Willlams-Bteiger Occupa-
tional Safety and Health Act of 1970
<84 Btat, 1593, 1600; 39 UAC, 658, 801
snd in: Becretary of Labor'sa Order Neq.
12-71 (38 P.R. 8784), Part 1010 of Title
39 of the Code of Federal Requiations is
hersby revised to read as set forth be-
Jow. This revision Includes amendments
through Sept. 22. 1972. The purposs
of the yevision 1a (1) to publish fully in
ote pace the present occupational safety
and health standards contained therein
in  rder to reflect many changes made
during the eurrent year and thereby to
finprove thefr usefulness and facilitate
their enforcement; 2 to correct a hum-
ber of typographical and clerical errors
in the text of the standards; and (3 to
publish indexes with the standards,
which are intended to permit quicker
access to pertinent standards.

Since this revision does not make any
substantive changes in the standards, it
{s not neceasary to provide notice of pro-
posed rulemaking. opportunity for pub-
lic participation therein, nor any delay

it effective date. For the same reason.

cause is found for not following the

lar procedure for rulemaking pro-

fu 5 U.B.C, 553 and for making this
revision effective immediately.

Signed at Washington, D.C. this 4
day of October 1972,

Q. C. GuENTRER,
Assistanut Secretary of Labor.
Subpart A—Generel

! Purpose and scope.
HEID A Defintiions,
PR Peritlons jor the isstinnice. amend-
ment, or repeal of a standard.

1" 4 Anmendments to this part,
tTui0 3 Applicaltitty of standards.
HER{-2H Luvorporsiion by reerence.

Subpuart ScAdepiien snd Extamion of
Frtablished Fedural Standerds
Soope KRG purpase,
ULl t.on work,

MUOU RS
LR I B

131013 Suip repalring.

1014 Shepbmilding.

L)1y Bh.phreaking.

Y Longshonng.

Pa T Aiftective drtea.

CH L8 Changes o establishad  Federal

atandd s
TAIAD A e os duat,

Subpart C-— [ Retervad)
Subpuit O-—Welking—Waerking Surfaces

INa 2 Denmtions.

1:1222  Qceaerul requirements.

WG Ouarding Goor and wall apenings
and holes.

DM Fied Indusirial statey.

1023  Portable wood laddars.

1 Portable meral Jadders,

"
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oo,
191037 Pized laddere.
191029 ls‘t;:y Tequiresents for scalfold.
1910.9%  Manuslly propelled mobile indder
atands and soafolds (towere),
191030 Other working surfaoss.
1810381 Baurces of standards.
191037 Standards organisations,
Subpurt —iMoons of Sgrom
191030 Definitions.
191036 Genersl requirements.
191057  Means of agress, genaral.
101038 Bpacific méans of sgras require-
mants by cocupancy. [Reserved |
191039  PBources of standards.
101040 Standards organlsations,

Subpart F—Powered Matforms, Manliits and
Veohicle-Mounted Werk Matforme

1910.68 Fower platiorms for axterior bulld-
ing maintenanoe,

191087 Vehicle-mounted slgvating and ro-
tating work platforms,

191068 Manlifts.

1910.800  Sources of standards.

191070  Standards organizations,

Swhpert O--Occupationsl Hoalth and

Envirenmental Contrel

191093  Alr contaminants.

1910938  Asbeatos.

191094 Ventllation.
19010.85 Occupational noise expasure.
191094 Ionising radiation.
191087 Nontonizing radiation.
191088 Efective dates.
191089  Bources of standards.
1910.100 Btandards organizstions,
Swbpart H-—Hezerdovs Mulerials
1010. 101 Compresssd gases (general require-
mante). )

1910.103 Acstylens.

1210, 103  Hydrogen,

1910. 104 Oxygen.

1910. 108 Nitrous oxide.

1910. 108 PFlammable and combustible
liquids.

1910. 107 Spray finishing using flammable
and combustible materiais.

1910, 108 Dip tanks containing Bammable or
combratible liquids.

1910, 10 Explosives and blasting agents.

1010, 110 Storage and hsndling of liquified
petroleim gases,

1910. 111 Btorage and handling of anhy-
drous anmmonia.

181Q. 112 {Reserved)

1910, 113 [Reserved)

1910. 114 Eifective dates.

1010. 113  Bources of standards.

1910. 118 Srandards orzamizatoeny,

Swhpart le—Porsensl Protoctive Equipment
1010, 132  QOcuneeal requirements.
1910133 Cye and face protection.
1#£10. 13¢ Respiratory protection.
1910.133 Decupational head protection,
1IN0, 156  Occupationsl (oot protection,
1010. 137 Mectrical protactive davices,
1010. 138 Mitective dwies.

1910, 139 Sources of standards,
1910 140 Suanvinrds orsanizations,

Subpart I—Generel Envirenmemal Conirels

1010 141  Ganitatjon.

100, 142 Tewporary labar eamps,

1010.14) Nonwater curringe dispoal

avatems.

1910. 144 Salety enlor eonde for marking
physinal hazards.

Specifications for accident prevens
tion signs and tags.

1010 14 {Re-crvedd]

10 14T Sources of atandapds,

1910 143

fes.
1910. 148
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Btandards
1810, 149 Effective dates.

Swbpart K—Medicol and Rev) Ald
1910. 181 Moedioal services and firet ald.
1910. 183  [Resarved)
1910. 138 Bources of standards,

Subpurt L—Five Protection
1910, 168 Definitions applioable to  this
ambpart.

Poarasts Pz Suspassson BQUIFMEINT

1910. 137 Poriahle fire extingulshers.
1910, 138 Enitglpe and hose syetams.

Poed Fiak Susosasion BQUIPMENT

1010, 189  Avtoroati: sprinklar systema.
1010.160  Pized .iry chemical extingulahing

ayswmn).
1910, 161 Onbon dioxide extingulshing

ysteiay
1910. 162 Cm\or .woclnl Axed extinguishing
systems. { esarved |

Orsxz Tux DMoticrion SreteMs

1910. 183  Local fAirn alasat signaling syatems.
1010. 164 Pire brigedes. | Rasarved)

1010. 168 Kffective datas.

1910. 188a Sources of standards,

1810, 1451 Standards organisations.

Subpart M—Comprassnd Gas nnd Comprovimi A'r
Exnipnenr
1910, 168 lmmuon of comprassed gAs «Y.-

1010, 187 Safety rellef devicss for ..
prossed ges.cyiinden.

1810. 168  Safsty rellet ameu for cargo and
portable tanks storing coir.-
prassed gases.

1910. 140  Alr receivers.

1910, 170 Bources of standards.

1010, 171 Standards arganisations.

Subpart M=Materials Handiing ond Stnrage
910,178 Randling materials-—genssal.
1910.177 Indoor general storage.

1910.178 Poweresd induatrial trucks.

1910.179 Ovechead and gaitiry cranes.

1#10.180 Crawler, locomotive, and wruck
cranes.

1010.181  Derricks,

1910153 ZEfective dates,

1910,183 Sources ol atandards,

1910184 Standerds srganisations.

Swbport O y snd Machi

Guarding

1910211 Definttions.

1910212 General requirements for all mne
ehines.

1910.213 Woodworking machinery requives
ments,

1810314 Conperage machinery,

1810218 Abrasive wheel inachinery,

1910.21¢ MiHx and calendsrs in the ruhbber
and playtics tndastries,

1910.317 DMiechanical power presses,

1910.218  Pourging machines,

1810219  Meshanical powar-trausmission ap-
PAratias,

1010.270 2 Jdetlivdates,

1910.22¢  Soucees of standards,

1010.33%  Utandaerds organizations,

Subpan P iland uad Sariable Pewered Tools and
Drhas st Byuipment

1010241 Bjefindile on,

1810343 et el portable powered tools
and eruipqnnat, general.

1910343 Quanding n{ postable powerad tools,

1910.344 Other portabile tools and equip-
ment.

19104243 Efccilve dates,

1010.248  Sourcé. of siandaeds,

1010247 Siandards vivanl4ationa.

M
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§1910.107 (B) (1), (B)(2), (b)(3), (b)(4),
(D) (8) (1), (b) (B) (111}, (D) (B) (iv). (D) (W),
D) (7), (B)(B), (b)(10). (e} (). (e)id4),
121 (3), (c) (@), () (T), (4), (&) (T). (a) (8),
) (1), (1) (3), (B), (1), (). (1} (D), (1) (D),
(1) 48). (1) (8), (1) (7), snd (m) (1).

§1010.108 (b), (e). (®)(1). (L) (D). (g)(3),
tg)(4), snd (g)(8).

l 1910.108 (g) (6) and (h),

§ 1910.110,
§ 1910.111.

t¢) Notwithstanding anything in
paragraph (a), (b), or (d) of this sec-

‘on, any provisien in any other section
of this subpart which contains in itself a
specific effective date or time limitation
thell become effective on such date or
thall apply in sccordance with such
limitation,

(d) Notwithatanding snything In
paragraph (a), or tb) of this section, if
&ny standard n 41 CFR Part 50-204,
ciher than s national consensus atand-
ard incorporated by reference in § 50-
204.2¢a) (1), 1z or becomes applicable at
any tims to any employment and place
of employment, by virtue of the Walsh-
Healey Public Contracts Act, or the Bery-
jee Contract Act of 1968, or the National
Toundation on Arts and Humanities Act
of 1045, any corruponding established
Pederal astandard in this Subpart H
which is derived from 41 CFR Part 50—
201 shall also Inoome effective, and shall

be applicable to such employment and
place of employmaent, on the same date.

$§ 1910.115  Sources of standarda. )

Se0. Souros
1910100 . caaae. 41 CPR B0-204 67, 10,
and 71.
1010.108...ccca e 41 CPFR 50-204 .68,
1910.108.ccncane.. NFPA No, BMB-1048,

Standard for Liqui-
fled Hydrogen Hys-
tems at Consumer

i 215 [ R,

1910.108...cvvanea.
bustidble Liquids
Code

NPPA No. 331048,
Standard for Spray
Finkbing using Flam-
mable and Combust|-
ble Matarials.

XFPA Mo,  34-19%44,
Standard for Dip
Tanke Codtaining
Flammable or Com-
bustible Liquids.

NFPA Jo. 31970,
Oode for Manufec-

L AL B 1., F—
1910.108. . cacacne.

1010100 cecacnan.

1910.110...unenee..
for the Handling of
Liquified PFetroleum
[«

1910118 eeea -- ANSBI K61.1-1508, Stor-
age and Handling of
Anhydrous Ammonja.
§ 1910.116 Sundards organizations.

National Fire Protection Association (NFPA)
80 Battarymarch Sireet, Boston, MA 04110,

National Mant Food Institute, 1700 K Street
NW., Washington, DC 30004.
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Compreised Oas Association, Inc., 500 Mith
Avanue, New York, NY 10038,

American Boclety of Mechanieal Enginesrs
Ine., United Engineering Center, 345 Bast
47th Btreet, New York, NY 10017,

American Petroloum Institute, 1801 K Street
NW., Washington, 20008,

Natlonal Board of louu and Preasure Ves-
se], Inspectors, 1188 North High Street,
Columbus, OH 43201,

Amarioan National Standards Institute, 1430
Broadway, New York, NY 10018.

Amarican Socisty for Testing and Matarials
({ASTM), 1016 Race Strest Philsdelphis,
PA 19103,

Underwritars Laboratories, Ine. (UL), 207
East Ohlo Btreet, Chicago, IL 80811,

Subpart —Personal Protective
Equipment

§ 1910.132 GCeneral requirements.

(a) Application, Protective equipment,
including personal protective equipment
for eyes, {ace, head, and extremities, pro-
tective clothing, respiratory devices, and
protective shields and barriers, shall be
provided, used, and maintained in a sani-
tary and reliable condition wherever it
is necessary by reason of hasards of
processes or environment, chemical has-
ards, radiological hazards, or mechanical
irritanta encountered in & manner capa-
ble of causing injury or impairment in
the function of any part of the body
through absorption, inhalation or phys-
ical contact.

(b) Emploree-owned equipment,
Where employees provide their own pro-
tective equipment, the employer shall be
reaponsible to assure itz sdequacy, in-
¢luding proper maintenance, and sanita-
tion of such equipment.

(¢) Design. All personal protective
equipment ghall be of safe design and
construction for the work tw be per-
formed.

$ 1¢10.133  Fyc and fuce protection,

(a) Generul. (1) Protective eye and
face equipment zhall be required where
thers ia a reasonable probability of in-
Jury that can be prevented by such equip-
ment. In such cases, employers shall
make conveniently available a type of
protector suitable for the work to be
performed, and employees shall use such
protactors. No unprotected person shall
knowingly be subjectsd to a hazardous
environmental condition. Buitable eye
protectors shall be provided where ma-
chines or operations present the hasard
of flying objects, glare, liquids, injuricus
radiation, or a combination of thess has-

(2) Protectors shall meet the follow-
ing minimum requirements:

(1) They shall provide adequate pro-
taction againat the particular hasards
for which they are designed,

111y They zhall be reasonably comfort-
able when worn under the dexignated
conditions.

(1i1) They zhall it snugly and shall not
unduly interfere with the movements of
the wearer.

(iv) They ahall be durable.

(v) They shal] be capable of being
disinfected.

(vl) They shall be easily cleanable.

22231

(vil) Protectors should be kept clesn
and in good repair,

t3) Persons whose vision requires the
use of corrective lenses in spectacles, and
who are required by this standard to wesr
eye protection, shall wear goggles or spec-
tacles of one of the following types:

(1) Bpectacles whose protective lenses
provide optical correction.

(1) Goggles that can be worn ower
corrective spectacles without disturbirg
the adjustinent of the spectacles.

(1) Coggles that incorporate corres-
tive lenses mounted behind the protective
lenses.

(4) Every protector shall be distinctly
marked to facilitate identification only
of the manufacturer.

{3) When limitations or precautions
are indicated by the manufacturer, they
shall be transmitted to the uzer and care
taken t0 see that such limitations and
precautions are strictly observed.

{8) Design, construction, testing, and
use of device. for eye and face protection
shall be in accordance with American
National Standard for Occupational and
Educationa) Eye and Face Protection,
Z37.1-1968,

§ 1910.134 Respiratory proteciion,

(a) Permissible practice. (1) In the
control of those occupational diseases
caused by bresthing air contaminated
with harmful dusts, fogs, fumes, mists,
gases, smokes, sprays, or vapors, the pri-
mary objective shall be to prevent at-
mospheric contamination. This shal]l be
accomplished as far as feasible by ac-
cepted engineering control measures ({for
example, enclosure or confinement of the
operation, general and local ventilation,
and substitution of less toxic materials).
When effective engineering controls zre
not feasible, or while they are being in-
stituted, appropriate respirators shall be
used pursuant to the following require-
ments,

(2) Respirators shall be provided by
the employer when such equipment is
necessary to protect the health of the
employee. The employer shall prov.de
the respirators which are applicable and
suitable for the purpose intended. The
employer shall be responsible for the
establishment and maintenance of » res-
piratory protective program which shall
inelude the requirements outlined in

paragraph (b) of this section.

(3) The employee shall use the pro-
vided respiratory protection in accord.
ance with instructions and training

ved.

(b) Requirements jor a¢ minimal ac-
ceptable program. (1) Written standard
operating procedures governing the se-
lection and use of respirators shall be
established.

(2) Respirators shall be selected on
the basis of hazards to which the worker
{s exposed.

(3) The user shall be instructed and
trained in the proper use of respirators
and their iimitations.

(4) Where practicable, the respirators
should be sssigned to individual workers
tor thelr exchixive use.

(5) Respirators shall be regularly
cleaned and disinfected. Those izsued for

" [ NO. — ¢ oas 9 1972
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the exclusive use of one worker skczld be
cleaned after each day’s wse, or more
often if necessary. Those used by more
than one worker shall be tharcughly
cleaned and disirfectad afier escn wse.

(8 Respiratcrs shall be stored {n a
convenient, clean, and sanitary location.

() Raespirators vsed routinely shall
be inspected during cleaning, Worn or
deteriorated pares shall be replazed. Res-
pirators for emergency use such as self-
cor.trined devices shall be thoroughly
inspected &3 least once & month snd after
enclh use,

(8y Appropriate surveillance of work
area conditions and degree of employee
exposure or stress shsll be maintained,

(9) There shali be regular inspection
and gveiustlon to detarmine the con-
tinued effectiveness of the program.

116 Pearsons shoald not be assigned
to tasks raquiring use of respirators un-
less it has been determined that they are
phvsicelly able to perform the work and
use the equipment. The local physician
shall determine what health and physical
conditions are pertinent. The respirator
user's medical status should be reviewed
periodicaily (for instance, annually).

1111 Approved or acceptad reapirators
shall be usad when they are available.
The yespirator furnished shall provide
adequate raspiratory protection against
the particular hssard for which it
designued In sccordance with standards
e«tablished by competent authorities. The
V.13, Department of Interior, Bureau of
Mincs. and the US, Department of Agri-
culturc are recognized as such authori-
ties. A'though respirators listed by the
ts.s. Department of Agriculture continue
td be acceptable for protection against
specified pesticides, the U.B. Department
of the interior, Bureau of Mines, is the
agenicy now responsible for testing and
approving pesticide respirators.

{¢y  Selection of respirators. Proper
gelcction of respirators shall be made ac-
cording to the guldance of American
Natioual Standard Practices for Respira-
tory Urotection 288.2-19489.

(dy Air quality. (1> Compressed alr,
comprossed oxygen, liquid air, and liquid
oxygen used for respiration shall be of
high purizy. Oxygen shall meet the re-
quiremer:s of the United Btates Pharma-
copaein for medicsl or breathing oxygen.
Breathing air shall maet at l2ast the re-
quivements of the specification for Grade
D Breatning air as dascribed In Com-
prossed Jas  Associstion  Commodity
Srazifcation O-1.1-1348, Compresaed
oxygen shall not be used In supplied-air
1espivaters or in open  cireult self-
con‘ained breathing apparatus that have
previosiy used compressed afr. Oxygen
must nevar be used with ajr line
respiraters.

(2) dcealning sir ey be supplied to
respivatots  from  cylinders or alr
COMPrasIses,

i Cylinders shali be tested and maln-
talred sas nrescrized In the Shipping
Conisiner Bpecifizaticn Regulations of
the Dens:iment of T-ansportation (49
C™R Pact .73,

(10 Tha comiprasscr 2o supplying sir
shall e eauizo e with nscessary safety
and swandoy devices, A ocreathing alr-
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type compressor shall be used. Compres-
sors shull be constructed and sttuated
50 as to svold entry of contaminated air
o the aystem and sultable in-line air
punlying sorbent bods and flltars in-
stailed to Jurthier sssure breathing alr
quality. A receiver of suffcient capacity
to enable the respirator wearer to sscape
from a contaminated atmosphers in
event of compressor failure, and alarms
to indicate compressor {allure and over-
lieating shall be inatalled In the aystem.
I an oil-lubricated compressor is used,
it si1all have a high-temperature or car-
on monoxide slarm, or both. If only a
Ligh-temperature alarm ig used, the air
from the compressor shall be frequently
tasted for carbon monoxide to insure
that it meets the specifications in sub-
paragraph (1) of this paragraph.

(3) Afr line couplings shal} be incomn-
patible with outleta for other gas sys-
tems to prevent inadverient servicing of
alr line respirators with nonrespirable
gases Or oxvgen.

(4) Breathing gas containers shall be
marked in accordance with American
National Standard Method of Marking
Portable Compresssd Gaz Containers to
Identi{y the Material Contained, Z48.1-
1954: Federal 8pecification BB-A-1034a,
June 21, 1848, Air, Compressed for
Breathing Purposes; or Interim Federal
8pecification GG-B-00878b, April 271,
1983, Breathing Apparstus, B8elf-Con-
tained.

(ey Use of respirators, (1) Btandard
procedures shall ba developed for respl-
rator use, These should include al] infor-
mation and guidance necessary for their
proper selection, use, and care. Possible
emergency and routine uses of reapira-
tors should be anticipated and planned
for,

(2) The correct respirator shall be
specified for each job. The respirator
type is usually apecified in the work pro-
cedures by a qualified Individual super-
vising the reapiratory protective program.
The individusl issuing them shall be
adequately instructed to insure that the
oorrect respirator is issued. Each respira-
tor anently to an indt.
vidual should be durably marked to in-
dicate to whom it was ossigned. ‘this
mark shall not affect the rashirstor per-
formance in any way. The date of {ssu.
ance should be recorded.

(3) Written procedures shall be pre.
pared covering safe use of reapirators in
dangerous atmospherss that might be
encountersd in normal operations or Iin
emaergencles. Personns) shall be familiar
with thase procedures and ths available
respirators.

(1) In areas whers the wearer, with
failure of the respirator, could be over-
come by & toxic or oxygen-deficlent
atmosphers. at lewst one additional man
shall be present, Co.nmunications (visual,
volce, or signal line) shall be maintained
between both or all individuals present.
Planning shall be such that one individ-
ual will be unaffccted by any likely inci-
dent and have the proper rescue squip-
ment to be able tn ussist the other(s) in
case of emergency,

(i) When sclf-contained breathing
apparatus or hose maeiks with blowers

are used In atmospherss immediately
dangerous to life or health, standby men
must be present with suitable rescue
equipment.

(111} Persons using air line respiratorz
in atmospheres immediately hasardous
to life or health shall be equipped with
safety harneases and safety lines for Jift-
ing or removing persons from hazardous
utmosfheun or other and aquivalent
provisions for the rescus of persons from

us atmogpheres shall he used. A
standby man or men with suitable self-
contained breathing apparatua shall be
at the nearest {resh sir base for emer-
gency rescue.

(4 Respiratory protection is no bet-
ter than the respirator in use, even
though it Is worn conscientioualy. Mre-
quent random inspections shall he con-
dueted by a qualified individual to as-
sure that respirators are properly se-
iected, used, cleaned, and maintained,

(8) For safe use of any respirator, it
is eszential that the user be properly in-
structed In its selection, use, and main-
tanance. Both supervisors and workers
shall be 50 instructed by competent per-
sons. Training shall provide the men an
opportunity to handle the respiralor,
havae it fitted properly, test its face-pisce-
to-face seal, wear it in normal air for
a long familiarity period, and, finally,
to wear it In a test atmoaphere.

(1> Every respirator wearer shall re-
celve fitling instructions including dem-
onstrations and practice in how the res-
pirator should be worn, how to adjust i,
and how to determine if it fits properly.
Respirators shall not be worn when con-
ditions prevent a good face seal. Buch
conditions may be a growth of beard,
sideburns, a skull cap that projects under
the faceplece. or tample pleces on glasses.
Also, the absence of one or both dentures
can seriously affect the fit of & facepiece.
The worker's diligence in observing thess
factors shall be evalusted by periodic
check. To assure proper protaction, the
facepiece fit shall be checked by the
wearer each time he puts on the respirs-
tor. This may be done by following the
manufacturer's faceplece fitting instruc-
tions.

(i) Providing respiratory protection
for individuals wearing corrective glasses
is & serious problem. A proper seal cannot
be established if the temple bars of aye
glasses extend through the sealing edge
of the full facepiece. As a temporsry
measure, glasses with short temple bars
or without temple bars may be taped to
the wearer's head. Wearing of contact
lenses In contaminated atmospheres with
a respirator shall not be allowed. 8ys-
tams have been developed for mounting
corrective lenses inside full facepleces,
When & workman must wear ve
Jenses as part of the faceplece, the face-
piece and lenses shall be fitted by quali-
fied individuals to provide good vigion,
comfort, and & gas-tight seal.

(iifs If corrective spectacles or goggles
are required, they shall be worn 80 as
not to affect the fit of the fagepiece.
Proper selection of equipment will mini-
mise or avold this problem.

(1) Maintenance and cere of respirg-
tors. (1) A program for maintenance and

93
"TEN 6332




care of respirators shall be adjusted to
the type of plant, working conditions,
and hazards involved, and shall include
the following basic services:

(1) Inspection for defects tincluding
A leak check),

(11) Cleaning and disinfecting.

(111Y Repair,

(iv) Storage

Equipment shall be properiy maintained
to retair. its original eflectiveness,

(2) ) Al respirators shall be {n.
apected routinely before and after each
use, A respirator that is not routinely
used but is Xept ready for emergency
use shall be inspected after each use
and at least monthly to assure that it is
in satisfactory working condition.

(i{> Self-contained breathing appara-
tus shall be inspected monthly. Air and
oxygen cylinders shall be fully charged
according to the manufacturer’s instrue-
tions. It shall be determined that the
regulator and warning devices funetion
properly.

tiii) Respirator inspection shall in.
clude a check of the tightness of con-
nections and the condition of the face-
piece, headbands, valves, connecting
tube, and canisters. Rubber or elastomer
parts shall be inspected for pliabllity
and signs of deterioration. Stretching
and manipulating rubber or elastomer
parts with a massaging action will keep
them pliable snd flexible and prevent
them from taking & set during storage.

(iv) A record shall be kept of inspec-
tion dates and findings for respirators
maintained for emergency use.

(3) Routinely used respirators shall
be collected, cleaned, and disinfected as
fraquently as necessary to insure that
proper protection is provided for the
wearer. Each worker should be briefed
on the cleaning procedure and be assured
that he will always receive a clean and
disinfected reapirator. Such assurances
are of greatest significance when respira.
tors are not individually assigned to
workers. Respirators maintained for
emergency use shall be cleaned and dis-
infected after each use,

(4) Replatement or repairs shall be
done only by experienced persons with
parts designed for the respirator. No
attampt shi:. he made to replace com-
ponents or to make adjustment or re-
pairs beyond the manufacturer's recom-
mendations. Reducing or admision
valves or regulators shall be returned
to the manufacturer or to & irained
technician for adjustment or repair,

(3) (1) After inspection, clesning,
.nd necessary repair, respirstors shall

be stored to protect against dust, sun-
light, heat, extreme cold, excessive
moisture, or damaging chemicals. Res-
pirators placed at stations and work
areas for emergency use shouid be
quickly accessible at all times and
should be stored in compartments built
for the purpose. The compartments
should bhe clearly marked. Routinely
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used respirators, such as quat respira-
tors, may be placed in plastic bags. Res-
pirators should not be stored in such
places as lockers or tool boxes unless
they are in carrying cases or cartons.

(1) Respirators gshould be packed or
stored so that the facepioce and exhala-
tion valve will rest In & normal position
and function will not be impaired by
the elastomer setting in an abnormal
position.

tiijy Instructions for proper storage
of emergency respirators, such as gas
masks and seif-contained brenhhu
apparatus, are found in “use and care”
instructions usually mounted inside the
carrying case lid,

tgy ldentification of gas mask canis-
ters, (1) The primary mesns of identify-
ing & gas mask canister shall be by means
of properly wordad labels. The secondary
means of identifying a gaz mask canister
shall be by a color code.

(2) Ail who 1ssue or use gas masks fajl-
ing within the scope of this section shall
see that all gas mask canisters purchased
or used by them are properly labeled and
colored in accordance with these réquire-
ments before they are placed in service
and that the labels and colors are prop-
erly maintained at all times thereaftar
until the canisters have completely
served their purpose,

(3 On each canister shall appear In
bold letters the {following:

1)—
Canistar for .. ... .cucencccccnnvrmeenmnns ..
(Name for nmupluﬂc contaminant)

muonmcmm

(i1) In addition, esssntially the fol-
lowing wording shall appesr beneath the
appropriate phrise on the canister

RAR RN

b

label: “For respiratory protection in at-
mospheres containing not more than
...... percent by volumeof _____.______

{Name ot atmospheric contaminant:

tii) All of the markings specified sbove
should be placed on the most conspicuous
surface or surfaces of the canister,

(4) Canisters having a special high-
efficiency fllter for protection against
radionuclides and other highly toxic par-
ticulates shall be labeled with a sinte-
ment of the type and degree of protec-
tion afforded by the fiiter. The lubel
shall be afixed to the neck end of. or to
the gray stripe which s around and near
the top of, the canister. The degiree of
protection shall be marked as the jwer-
cent of penetration of the canister by
a 0.3-micron-diameter diocty! phthalate
({DOP) smoke at a flow rate of 85 liters
per minute.

(5) Each canister shall have a Inbel
waming that gazs masks should be uved
only In atmospheres containing suf-
cient oxygen to support life sat least 18
percent by volume), since gas moask
canisters are only designed to neutralize
or remove contaminants from the :r.

(8) Each gas mask canister ~hail be
painted a distinctive color or combina-
tion of colors indicated in Table I-]. All
colors used shall be such that they are
clearly jdentifisble by the -user nnd
clearly distinguishabie {rom one another
‘The color coating used shall offer A high
degree of resistance to chipping. scaling,
peeling, blistering, fading. and the effects
of the ordinary atmospheres to which
they may be exposed under normal) con-
ditions of storage and use. Appropyi-
ately colored pressure sensitive tape
may be used for the stripes,

Tasex I-1

Atmoypheric contaminants 1o be protfected

against
mmy.m"“.é&'iiiiI:::ZZZZZZZZ:ZZZZZ-Z-
ChIOHNnE $M- - ocenncccacnns [P .
COVEARIC YAPOTE.. . cciveonremmenmmr=rornnn
AmMMOnls M. . cccicancnrananen [ ——
Acid geasa and mﬂnm ..... etesmammamn
Carbon IoROXIN. . - ceccaens svmamen
Acld gaaes and OPgADIC VAPOTY. o e ecaaniann

Kydrocyaniso acid gas and chloropierin vapor.
Acld gases, organie vapors, and amumonis

.Y 8

Radioactive matarials, sxcepiing tritium and
noble ghass.

Farticulatas (dusts, fumes, mists, fogs, o
mnokas) in combination with any of the
ahove gases or vapors,

All of the above atmospharic contaminanuta, .

Colors asigned®

Whits.

White with % -inch green strips compicte!y
argund the caniatar near the bottom.

White with ¥ -inch yellow strips compietely
afound the eanlster Dear the bottom.

Black.

Oresn.,

COresn with 4 -inch whita stripe completely
sround the canister liear the bottom,

Mus,

Yellow.

Yellow with Y%-iach blue stripe completely
around the canister near the botiom.

Brown,

Purple (Magenta).

Cnister oolor for contaminant, as desiguated
above, with U, -inch gray strips completely
around the oanister Dasr the top.

Red with W-inoh gray strips compiately
around the canister near the top.

*Qray ahall not be assigned aa the main color for & cARISter designed to remove Acids or

Yooy,

Nors: Orange shall be used as & complete body, or strips color to represent gases not
inciuded ia this table. The user will need to refer to the canister label 1o determine ihe

degree of protection the canister will afford.
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Title 30—MINERAL RESOURCES

Chapter -—8uraau { Mines,
Departinent of the Interor

SUBCHAPTE® B--RESPIRATORY PROTECTIVE
AFPARATUS; TESTS FOR PERMISSIMUITY; FERS

PART 11.-RESPIRATORY PROTEC-
TIVE DEVICES; TESTS FOR PER-
MISSIBILITY; FEES

PART 12-—SUPPLIED-AIR
RESPIRATORS

PARY 13—GAS MASKS

PART 14—FILTER-TYPE DUST, FUME,
AND MIST RESPIRATORS

PART 14a—NONEMERGENCY GAS
RESPIRATORS (CHEMICAL CAR-
TRIDGE RESPIRATORS, INCLUDING
PAINT SPRAY RESPIRATORS)

Pursuant to the authority vested in
the Secretary of the Interior under 38
Btat. 369, as amended 37 Stat. 681 (30
U8.C,. 3, 5 and 7), and the authority
vested In the Becretary of the Imterior
and the Secretary of Health, Education,
and Welfare under sections 202(h), 204,
and 508 of the Federal Coal Mine Health
and Safety Act of 1949 (30 U.8.C. 842¢h),
844, and 957), there was published in the
FroeraL Rrarster for March 10, 1971 (38
F.R. 4652) a notice of proposed rule
making wherein it was proposed to revoke
Parts 11, 12, 13, 14, and 14a of Subchap-
B, Chapter I, Title 30, Code of Pedersl
tions (Bureau of Mines Schedules
3JE. 14F, 19B, 21B, and 22B), and to sub-
stitute therefor a new Part 11, prescribing
the approval procedures, establishing the
fees, and consolidating and extending the
requirements for obtaining joint approval
of respirators by the Bureau of Mines,
Department of the Interior and the Na-
tional Institute for Occupational Safety
and Health, Department of Health, Edu-
cation, and Welfare.

Interested persons were afforded a
period of 45 days from the date of pub~
lication of the notice within which to
submit written comments, suggestions, or
objections to the proposed amendments.
Approximately 15 assoclations, ecom-
panies, labor organizations, individuals,
and Btate and Federal agencies sub-
mitted comments, suggestions, or objec.
tions. In sddition interested parties In-
formally conferred with officials of the
Department of the Interior and the De-~
partment of Health, Education, and Wel-
fare in March, April, October, and No-
vember 1971 in order to discuss the pro-
posed amendments,

Bome of the regulations have been
revised as suggested; in other instances
revizions have been made in view of the
comments received.

The proposed regulations specified
that protection factors for certain types
of respirators would be determined by
the Bureay during the course of testing.

suggestion was received that protection
tors be determined for all types of
ra. After thorough considers-

tion of this issue, the Bureau and the
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Institute have declded that although the
concept of protection factors is valid,
present technology In this area is in-
sufficient to produce reliable data upon
which to beise such factors. Therefore,
references to Dprotection factors have
been deleted from the regulations, with a
view toward working to improve relevant
technology and data in order to incorpo-
rate requirements for protection factors
into Part 11 at a later date.

Other significant teciinical revisions
are: (1) Performance requirements have
replaced certain design specifications;
and (2) tests have been included for
powered air-purifying respirators.

Certain procedural revisions have alao
been made. The arrangement and num-
bering system of the proposed amend-
ments has been totally redesignated so
as to place all procedural requirements
at the beginning of Part 11 (Subparts A
through ¥), followed by all technioal
requirements (Subparts G through M),
Expanded and more stringent quality
control requirements have been estabe
lished (Bubpwrt E), Examples of causes
which may result in revocation of the
certificate of approval have been speci-
fled. The time limit for phasing out
respirators approved under revoked Parts
11, 12, 13, 14, and 14a of this Title 30
has been clarified (see §11.2).

A suggestion was received that models
submitted for testing and approval be
made only on regular production tooling
with no operations included which would
not be incorporated in regular prodic-
Hon processing in order to insure that
commercially produced respirators would
be identical in all respecta to those tested
and approved under these regulations.
This suggestion was carefully considered,
However, it was determined._by the Bu-
reau and the Institute that such a re-
quirement might well operate to obstruct
advances in respirator technology, since
substantial investment would be neces-
sary to build production models with ne
adequate assurance of ultimate approval,
Consequently it was decided to continue
the testing of soundly designed and con-
structed prototype models; however,
upon completion of such testing the Bu-
reau and the Institute may require the
spplicant to resubmit a production model
for additlonal testing prior to issuance
of a certificate of approval (see §§ 11.11
(e) and 11.30).

Subchapier B of Chapter I, Title 30,
Code of Federsl Regulations, amended by
revoking Parts 11, 12, 13, 14, and l4a,
and substituting therefor a new Part 11—
Respiratory Protective Devices; Tests for
Permissibility; Fees, as set forth below is
herewith promulgated and shall become
effective 80 days following publication In
the Fxprral REGISTER,

W. T. Prcona,
Acting Secretary of the Interior.

Frervary 17, 1972,

Ervior 1. RICHARDION,
Secretary of Health,
Education, and Welfare,

Mazce 10, 1972,

A——General Previsiens
soc. Swbpart v

111 Purpose. .
112 Approved respirstors.

11.3-1 Salection, fit, uss, and mainty-
nance of Approved repirators,
¥ ] Definitions.

1.4 Incorporstion by refersnoe.

Subpurt B—Application for Appreval
1110 Application prooediures,
11.11 Contentas of application,
11.12 Delivery of respirators by appiie
oant; requiremanta.

Subpart C—Fees

1120 Exam)nation, Inspection, and
teating of complete respirator
Assemblies; fees.

1121 Examination, inspection, apd
testing of respirator compo-
nanis Or gubassernblien; fees,

1132 Unlisted fees; additional fees;
payment by applicant prior to
Approval.

Svbpuri D—Approval and Disspprovel

11.30 Certificates of approval, scops ot
approval.

11.31 Certificatas of approval: contenta.

1132 Notice of disappraval,

1133 Approvil labels and markings; ap-
proval of contents; use.

11.34 Ravocation of certificates of ap-.

Proval.

11.38 Changes or modifications of ap-
proved respirators; lssuance of
modificatiod of certificate of
approval.

1138 Delivery of changed or modified
approved respiratar,

Subpart E—-Quality Contrel
11.40 Quality coptrol plans; fAling
requirements. .
11.41 Quality ocoutrol plnmém elontl:x::
11.43 quality oon! p H
Wm by the Burssu and the
Institute.

1143 Qualtty control records; revisw by
the Bureau and the Institute;
revocation of spproval,

Subpart E—LClawification of Approved Respira.
ters; Seope of Apprevel; Atmespharic Haserds;
Servies Time

11.50 Typss of reapirstors to be ap-

proved; soope of spproval.

118 Entry and escaps, o sscaps only;

olassification,

1108 Raspiratory hasards; classifion-

Hon,

11.58 Sarvice thne; chamification,
Subgairt G—Oeneral Censtruction ang

1180 OConatruction abd perfOrmAance re-
quiremsnts; genaral.
11.81 Genaral construction require-

mants.

11.08 Component parts; minimum re-
quirements.

11.08 Twst requiremants; genersl.

1106 Pretesting by applicant; approval
of test mwthods by the Bureau.
11.08 Conduct of sxaminations, inapec-
tions, and testa by the Burean
and the Ingtitute; assistancs by

11.89 Withdrawal of sppiiostions; re-
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Subipart H—Soif-Contuined Brewthing Apporatus

Beq.
1.0

1n
1.1
11718

114
11.7%

11.7%
1.7
1nm”n
11.'%
11.79-1
11.90

nmn
1108

1.
114
11.08

11.88-1

11.00-4
11.408-4
11.08-8
11.00-8
11.88-7

11.565-8
11.88-10
11.88-11
11.08-19

11.08-19
11.08-14
11.48-18
11.08-18
11.86-17
11.55-18

11.85-19

11.90
119
1192

1198

11.04

lo:!-eonutmd breathing appare~

Inbalation and exhalation valves;
minimum requirements,
Haad bharnessss; minimum re-
quirements.
Breatbing _gas; minimum re-
{frements.
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11.98
1196

1197
11.98

11.99
11.100
11.101
11,103
11.102-1
11,1021

11.102-3
11,1024
11.102-8
1i.110
11.111

11112
11.11%

11.114
11.118

11,118

11.117

11118
11119

11.120

11131

1l.128

11158

1114

11.19-1
11.1M-3
11148

111544
1118

1L1M-8

111847
11148

Half-miask fscepieces, full face
pleces, and mouthpieces; #At;
minimum requirements.

Facepiocss; eYwpisces; minimum
mequiremanta,

Inhalation and exhalation valves;
minimutn requirensnts.

Eemd harnsses; mintmum e~
quirements.

Gss masks; parfofnance require-
ments; genstal.

Breathing reaistanos test; mini-
mum requiremnents.

Exhalation valve leakage tast.

Facopisce tests; minimum e

Subpart J—Supplled-Alr Respiraton

Bupplisd-air respiratcrs; desorip-
tiom.

Bupplisd-alr respirators; required
compopanta.
Breathing tubes;
quirements,

; ilnstallation and oon-
struction; minimum require-
mants.

Rwspirator containers; minipoum
requirernants.

Half-mask facepileces, full face-
plecss, hoodsz, and helmats; fit;
minimum rejulrements.

Faoepieces. booda, and helmets;
eyspisoss; . minimym  rmequire-
meats.

Inhalstion and exhalstion valwes;
check valves: minimum require-
ments.

Hesd harnessss; minimum re-
quirements.

Heod and neck protection; sup~
plisd-air respirators; minimum
requirementa, -

Alr walocity and nolse levels;
hoods and helmets; minimygm
requiremanta,

Breathing gas; minimum requires
manta,

Alr supply soturos; hand-~-operated
or motor drivea alr

minimurn res

minimum .

Bupplisd-air respirators; performe
ADOS Mequiremants;

Hand-opersted hiower test; mini.
mum requirements.

Motor-operated blower test; min.
imum requiremants,

Mothod of measuring the power
abd torque required to oparate
blowers.

Type B supplied-air resplrator;
minimum requirements.

Type C supplied-air respiretor,
oantinuous fow class; ming-
mum requirements.

Type C supplisd-alr respirstor,
demand and pressure demand
clags; mintmum requiremnents,

Alr-supply line tasts; minimum
requirements.

Barnsw taat; minimum require-
mants,

Beo,
11.12¢-0

11.134-10
1112411
1112412
11.14-13
111414
11.14~18
11.124-16
11.14-17
11.12¢-18
111419

11.194-20

11.194-31

11.194-22
11.19%-33

11.134-34

6245

Breathing tube test; minimum
requirements.

Afiow resistanon test, Type A
and Type AR supplied-alr res-
pirstors; minimum require-
ments,

Alrflow realstance test; Type B
and Type BE supplisd-air res-
pirstors; minimum require-
mants.

Atrflow registance test; Typs: C
supplisd-air respirstor, con-
tinuous flow class shd Type
CE mupplsd-air regpirator;
minimum requirements,

during
AX, Type BE,
and Type CE sapplied-alr respl-

Sullpart K=Dust, Fume, and Mist Respiraters

11.180
1.1m
11102
11,133

11.104

11,138

11,18

11,187
11.188
11.180

11.140

Dust, fame, and mist repirators;
description.

Dust, Time and mist respirators;
required components.

Breathing tubes: minimum re-

mouthpleoes:
requirements.
Faceptaces, hoods, and helmats;
syspisces; minimum require-
mants.
Inhalstion and exhalstion valves;

Alr veloeity and poiw levals:
boods and heimwts; minimtm
tequiremants.

Dust, fume, arlid mist respirators;
performance requiremants;
general,
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11.140-2

11.140-3

11.140-4

11.140-8

11.140-8
13.140-7
11.140-8

11.140-9

11.140-10
11.140-11

»

11,140-12

Iscumyl acetate tightneas test;
dust, fume, and mist respira-
tors designed for respiratory
protaction against fumes of
various metals having an air
contamination level not less
than 005 milligram per cubis
meter; minimum requirements.

Iscamyl acetate tightness test:
respirators designed for respira-
tory protection sgainst dusts,
fumed, and mists having an air
contamination lével leas than
0,05 milligram per cubic meter,
or agsinst radionuclides; mini-
mum requirementa,

Atr-purifying fliter tests; per-
formanee requirements; gen-
orul.

Bilica dust test; single-use or.re-
usable Alters; minimum re
quirements.

Biltcdi dust test; single-use dust
respirstors; minimum require-
mants.

Lead fume test, minimum re-
quirements,

Billca mist test; minimum re-
quiretments,

Teata f0r respirators designed for
respiratory protection against
more tham one type of disper-
sofd; minimum requirements,

Alrfiow resistance tests; sl dust,
fume, snd mist respirators;
minimum requirernents.

Exhalation vwalve leakzge test;
minimum requiremsnts.

DOP filter test; respirators de-

having an sir sontamination
level less than 0.00 milligram
per cubie mater and against
radianuolides; minimum re-
quirements,

Bilica dust loading test; respira-
tors dasigned as

level leas than 0.06 milligram
per cubic metsr and against
radionuclides; minimum re-
quiremants.

Subpart L—Chemical Cortridge Respiraten

11.180
11181
11.18%
11.188
11.154
11.138
11.188

11.167
11.158

11.158-1

11.180
11.180

11181

struction; minimum require-
ments.

Raspirstor containers; minfmum
reQuirements.

Half-maak facepieces, full faoe-
plecas, mouthplecss, hoods, and
helmets; fit; mintmum require-
mants.

Pacepieces, hoods, and helmets;
eyspieces; minimurn require-
ments,

Inhalation and sxhalation valves;
minfmum reguirements.

Haad harnsssss; minimum re-
quirements.

Alr velosity and nolss levels
hoods and helmeta; minimum
requirements,
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Bec. )
11163 Chemical cartridge respirators;

performance requirements; gen-

oral.

Breathing resistanos test; mini-
mum requirements.

Exhalation valve leskage  test;
minimuh requirementa.

Pacoplece test; minimum require-
ments.

lacquer and enamel mist tests;
respirators with filters; mini-
mum requiremants; genesal.

Lacquer mist ; miniraum ye.
quirements.

Enamesl mist test; minimum re-
quirements,

Dust, fums, and mist tests; res-
pirstors with filters; minimum
requiremants; general.

Bench tests; gas and vapor tests;
:ﬂlnlmum requirements; gen-

11.163-1
11.162-3
11.162-8
11.163-4

11.162-8
11.163-8
11.162-7

11.163-8

Svbpart M-—Pesticide Respiraters

Pesticide respirators; description.
Pesticide respirstors; required
components,
Canistars and cartridges in parsl-
lel; resistance requiremsints,
Canisters and cartridges; color
and markings; requirementa.
PMiters uwsed with canisters snd
cartridges; locstion; replace-
ment.

Bresthing tubes; mintmum re-
quirements,

Harneasss; installation and oon-
struction; minimum require-
ments.

11170
11171

11.172
11.173
11.174

11.178
11.17¢

11117

11178 Half-mask feowpisces, full face-
plscss, Doods and helmets, and
mouthplieoss; fit; minimum re-
quirements.

11179 Facepiecss, hoods and helmats;

11.180
11.181
11.182

hoods and heimets; minimum
11.188 o
111801
11.180-%
11.183-3

11.185-4 Bilioa dust test; miobitoum re
quiremsnta.

Lead fume test; minimum re-
quirements.

Dicctyl-phthalate tast; minimum
requirements.

11.185-8
11.189-8

11.183-7 Bench tests; minimum require-
ments.

AvTEOATTY: The provigions of this Part 11
tssued under sections 202(h), 204, and 508 of
the Pederal Coal Mine Haalth and Bafety Aot
of 19060 (30 U.B.C. M3(h), M4, and 957) and
34 Btat. 360, ss amended 37 Stat. 881 (%
USC.8 6,a0d7).

Subpart A—General Provisions

§ 1.1 Purpose

The pwpose of the regulations con-
talned in this Part 11 1s: (a) To establizh
procedures and prescribe requirements
which must be met in filing applications
for joint approval by the Bureau of Mines
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and the National Inatitute for Occupa-
tional Safety and Health of respirators
or changes or modifications of approved
respirators; (b) to establish a schedule
of {fees to be charged each applicant for
the inspections, examinations, and test-
ing conducted by the Bureau under the
provisions of this part; (e¢) to provide for
the issuance of certificates of approval or
modifications of certificates of approval
for respirators which have met the ap-
plicable construction, performance, and
respiratory protection requirements set
forth in this part; and (d) to specity
minimum requirements and to prescribe
methods to be employed by the Bureau
and by the applicant in conducting in-
spections, examinations, and tests to
determine the effectiveneas of respirators
used during entry into or escape from
harardous atmospheres.

§11.2 Approved respirstors.

(a) Until March 30, 1974, respirators
or combinations of respirators shall be
considered to be approved for use during
entry intg hazardous mine atmospheres,
escape Irom - hazardous mine atmos-
pheres, or both, where such respirators
or combinations of respirators are: (1)
The same in all respects as those respi-
rators which have been approved after
meeting the minimum requirements for
performance snd respiratory protection
set forth in this Part .11; or (2) fabri-
cated, assembled, or built under any
approval, or any modification therwof,
{sgued by the U.B. Bureau of Mines, De-
partment of the Interior, in sccordance
with the achedules set forth below; and
&1 maintained in an spproved condi-
(1) Belf-contained Breathing Appa-
ratus, Bureau of Mines Schadules 13,
March 5, 1919; 13A, January 21, 1930;
13B, August 12, 1935; 13C, July 9, 1046;
lat.).l September 23, 1956; and 13E, July
19, 1968,

(1) Gas Masks, Buresu of Mines
Schedule 14F, April 23, 1985.

(1) Suppled-air Respirators, Bureal
of Mines Schedule 198, April 19, 1955,

(iv) Filter-type Dust, Pume, and Mist
Respirators, Buresu of Mines Schedule
1B, January 19, 1965,

(v) Nonemergency Cas TRespirators,
B\;r'u.u of Mines Bechedule 23B, August 4,
1959,

(b) After March 30, 1974, respirators
or combinations of respirators aball be
considered to be approved for use during
entry into hazardous mine stmospheres,
escape from hazardous mine atmos-
pheres, or both, only where such respi-
rators or combinations of such respira-
tors are: (1) The same in all respects as
those respirators which have been ap-
proved after meeting the minimum re-
quirements for performance and respira-
tory protection prescribed in this Part
11; and (2) maintained in an approved
condition.

§11.2-1 Selection, fit, use, and mainte-
nance of approved respirators.

In order to insure the maxirmum
ammmi of respiratory protection, ap-
proved respirators shall be selected,
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fitted, used, and maintained in accord-
ance with the provisions of the American
National Standard Practices for Respir-
atory Protection, Z288.2, obtainable from
American National Standards Institute,
Inc., 1430 Broadway, New York, NY
10018,

§ 11.3 Definitions.

As used In this part—

(a) *“Air Contamination Level” means
the standards of contaminant levels pre-
scribed by the Secretary of Labor In ac-
cordance with the provisions of the Occu-
pational Safety and Health Act of 1970
(Public Law 91-596; 84 8tat. 1590).

(h) “Applicant” means an individual,
partnership, company, corporation, asso-
ciation, or other organization that de-
signs, manufactures, assembles, or con-
trols the assembly of a respirator and
who seeks to obtain a certificute of ap-
proval for such respirator.

(¢) “Approval” means a certificate or
formal document {ssued by the Bureau
and the Institite stating that an individ-
ual respirator or combination of respi-
ratorse has met the minimum require-
ments of this Part 11, and that the appli-
cant is authorized to use and attech an
approval label to any respirator, respi.a-
tor container, or instruction card for any
respirator manufactured or assembled
in conforimance with the plans and spec-
ifications upon which the approval was
based, as evidence of such approval.

(d) “Approved” means conforming to
the minimum requirements of this
Part 11. .

(e) “"Auxiliary equipment” means a
self-contained breathing apparatus, the
use of which is limited in underground
mine rescue and recovery operations to
situations where the wearer has ready
access to fresh air and at least one crew
equipped with appioved self-conteined
breathing apparatus of 2 hours or longer
rating, is {n reserve at a fresh-air base.

() "“Bureau” means the U.S. Bureau
of Mines, Department of the Interior.

(g) “Compressed breathing gas™
means oxygen or air stored ir. a com-
pressed state and supplied to the wearer
in gaseous form.

(h) '"Concentration limits for radio-
nuclides” means the concentration limits
set forth in Appendix B, Table 1, Column
I of Title 10 CFR Part 20.by the Atomic
Energy Commission.

(1) “dBA’" means sound pressure levels
in decibels, as measured with the A-
weighted network of a standard sound
level meter using slow response.

() “DOP" means a homogenous liquid
aerosol, having a particle diameter of
0.3 mizrometer, which is generated by
vaporization and condensation of dioctyl
phthalate.

(k) “Dust” means a solid mechanically
produced particle with a size ranging
from submicroscople to macroscopie.

(1) Respirators “for entry into and
escape from’ means respiratory devices
providing protection during entry into
and escape from hazardous atmospheres.

(m) Rescirators “for escape only"
means respiratory devices providing pro-
tection only during escape from hazard-
ous atmospheres,
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(n) A “"faceplece” or “mouthplece” ia
a respirator component designed to pro-
vide a gas-tight or dust-tight fit with the
face and may include headbands, valves,
and connections for canisters, cartridges,
fliters, or respirable gas source.

(0) “Final inspection” means that ac-
tivity carried out on a product after all
manufacturing and assembly operations

.are completed to insure completeness and

adherence to performance or other speci-
fications, including satisfactory appear-
ance,

(p) “Fume” means a solid condensa-
tion particle, generally less than 1 mi-
crometer in diameter,

(q) “Gas"” means an aeriform fuid
which is in a gaseous state at ordinary
temperature and pressure.

(r) “Hazardous atmosphere'’ means:
(1) Any atmosphere containing a toxie
or disease producing gas, vapor, dust,
furne, mist, or pesticide, either immedi-
ately or not immediately dangerous to
life or health; or (2) any oxygen-defi-
clent atmosphere,

(8) A "hood” or “helmet” is a respira-
tor component which covers the wearer’s
head and neck, or head, neck, and
shoulders, and is supplied with incoming
respirable air for the wearer to breathe.
It may include a headharness and con-
nection for a breathing tube.

(t) “Immediately dangerous to life or
health” means conditions that pose an
immediate threat to life or health or con-
ditions that pose an immediate threat of
severe exposure to contaminants, such
as radioactive materials, which are likely
to have adverse cumulative or delayed
effects on health.

(u) “Incoming inspection” means the
activity of recelving, examining, and ac-
cepting only those materials and parts
whase quality conforms to specification
requirements.

(v) “In-process inspection” means the
control of products at the source of pro-
duction and at each step of the manu-
facturing process, so that departures
from specifications can be corrected be-
fore defective components or materials
are assembled into the finished product.

(w) “Institute” means the National
Institute for Occupational Safety and
Health, Department of Health, Educa-
tion, and Welfare.

(x) “Liquefied breathing gas" means
oxygen or air stored in liquid form and
supplied to the wearer in a gaseous form.

(y) "Mist” means a liquid condensa-
tion particle with a size ranging from
submlicroscopic to macroscopic.

(z) “Not immediately dangerous to life
or health” means any hazardous atmos-
phere which may produce physical dis-
comfort immediately, chroni¢c poisoning
after repeated exposure, or acute adverse
physiological symptoms after prolonged
exposure.

(aa) “Oxygen deficient atmosphere”
means an atmosphere which contains an
oxygen partial pressure of less than 148
millimeters of mercury (19.5 percent by
volume at sea level).

(bb) “Pesticide” means (1) any sub-
stance or mixture of substances (includ-
ing solvents and impurities) intended to
prevent, destroy, repel, or mitigate any
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insect, rodent, nematode, fungus, weed,
or other form of plant or animal life or
virus, and (2) any substance or mixture
of substances (including solvents and
impurities) intended for use as a plant
regulator, defoliant, or desiccant, as de-
fined in the .Federal Insecticide, Fungi-
cide, and Rodenticlde Act of 1847, as
amended (7 U8.C. 135-135k), excluding
fumigants which are applied as gases or
vapors or in a solid or lquid form as
pellets or poured lquids for subsequent
release as gases Or vapors.

(c¢) "Powered air-purifying respira-
tor” means a device equipped with a face-
piece, hood, or helmét, breathing tube,
canister, cartridge, filter, canister with
fllter, or cartridge with fllter, and =
blower,

(dd) “Radionuclide” means an atom
identified by the constitution of its nu-
cleus (specified by the number of pro-
tons Z, number of neutrons N, and en-
ergy, or, alternatively. by the atomic
number Z, mass number A=(N+2Z), and
atomic mass) which exists for a measur-
able time: decays or disintegrates spon-
taneously, emits radiation, and results in
the formation of new nuclides,

(ee) “Respirable dust” means a dust
particle aerodynamically capable of
reaching the terminal airways of the
lung.

(ff) “Respirator” ‘means any device
designed to provide the wearer with
respiratory protection against inhala-
tion of a hazardous atmosphere.

(gg) "Bmoke’ means the products of
incomplete combuation of organic sub-
stances in the form of solid and liquid
particles and gaseous products in air.
usually of sufficient concentration to per-
ceptibility obscure vision.

(hh) “Vapor" means the gaseous state
of a substance that is solid or liquid at
ordinary temperature and pressure.

§11.4 Incorporation by reference.

In accordance with 5 U.8.C. §52(a) (1),
the tachnical publications to which
reference is made 1n this Part 11, and
which have been prepared by organiza-
tions other than the Bureau of Mines, are
hereby incorporated by reference and
made a part hereof. The incorporated
technical publications are available for
examination at Approval and Testing,
Health and Safety Technical Support
Center, Bureau of Mines, 4800 Forbes
Avenue, Pittsburgh, Pa. In addition,
coples of the American National Stand-
ard Practices for Respiratory Protection,
Z88.2, are avallable for examination in
every Coal Mine Health and Safety Dis-
trict and Subdistrict Office.

Subpart B—Application-for Approval
§ 11.10 Application procedures.

(a) Inspection, examination, and test-
ing leading to the approval of the types
of respirators classified in Bubpart F of
this part shall be undertaken by the Bu-
reau only pursuant to written applica-
tions which meet the minimum require-
ments set forth in this Bubpart B.

(b) Applications shall be submitted to
Approval and Testing, Bureau of Mines,
4800 Porbes Avenue, Pittsburgh, PA
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18213, and ahall be accompenied by a
check, bank draft, ocxr money order tn the
ount specified in Subpart C of this
payable to the order of the U8,

¢au of Mines,

(¢) Except as provided in § 11.64, the
examination, inapection, and testing of
all respirators shall be conducted by Ap-
proval and Testing, Bureau of Mines,
Pittsburgh, Pa. 15213.

(d) Applicants, manufacturers, or
their representatives may visit or com-
municate with Approval and Testing in
order to discuss the requirements for ap-
proval of any respirator or the proposed
deaigns thereof, No charge shall be made
f r such consuitation and no written re-
port shall be {ssued to applicants, manu-
f{acturers, or their representatives by the
Bureau as a result of such consultation.

§ 11.11  Contents of application.

(a) Each application for approval shall
contain a complete written description of
the respirator for which approval is re-
quested together with drawings and spec-
ifications (and lists thereof) showing
full detalls of construction of the respi-
rator and of the materials used Draw-
ings and specifications (and lists thereof)
shall be submitted 'n triplicate,

{h) Drawings shall be titled, num-
bered, and dated; any revision dates shall
be shown on the drawings, and the pur-
pose of each revision being sought shail
be shown on the drawing or described
on an sttachment to the drawing to
which it spplies,

() Each application for approval shall

tain a proposed plan for quality con-
which meets the minimum require-

ments set forth in Bubpart E of this part.

(d) Each applicationn shall contain a
statement that the respirator has been
pretested by the applicant as prescribed
in § 11.64, and zhall include the results
of such tests,

(e) Each application for approval shall
contain a statement that the respirstor
and component parts submitted for ap-
proval are either (1) prototypes, or (2)
made on regular production tooling, with
no operation included which will not be
incorporated in reguiar production
processing.

§ 11.12  Delivery of respivators by appli-
cant; reqn_iremenu.

(a) Each applicant shall, when an ap-
plication 1s flled pursuant to lll 10, be
advised by the Bureau o! total
number of respirators and oompment
parts required for testing.

(b) 'The applicant shall deliver, at his
own expense, the number of completely
asaembled respirators and component
parts required for testing, to Approval
and Testing, Buresu of Mines, Pitts-
burgh, Pa. 15313.

(¢) Respirators and component parts
submitted for approval must be made
{‘rom materials specified In the applica-

on

(d) One completely assembled respira-
tor approved under the provisions of

part may be retained by the Bu-
a3 & lIaboratory exhibit, the remain-

“ 'y
ﬁmﬂnwnmberetumedtotm

applicant at his own expense, upon writ-~
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ten request within 30 days after notice
of approval. If no such request ls made,
thre respirators will be disposed of by
the Bureau in such manner as it deems
aAppropriate.

(e) Where a respirator falls to meet
the requirements for approval set forth
in this part, all respirators and compo-
nents delivered in accordance with this
section may be returned to the appli-
cant at his own expenss, upon written
request within 30 days after notice of
dizapproval, If no mich request is made,
the respirators will be disposed of by
the Bureau in such manner as it deems
appropriate,

Subpart C—Fees

§11.20 Examination, inapection and
testing of ecomplete respirator assem-
blies; foes.

Except as provided {n § 11.22, the fol-
lowing fees shall be charged by the
Bureau for the examination, inspection
and t{esting of complets respirator
azgemblies:

(8) Belf-contained breathing ap-
parstas—
(1) !ntty and escape. 1 hour or

..................... #3, 500
2 lntry ahd sscaps, less than )
.................... 2, 180
(%) Ilupe [2.7) ZS ST 3, 000
(b) Oss masks, mcludmc post]-
cide g
(1) Siogls haward .. .. ____..._ 1,100
(3) Type N . 4, 100
(¢) Suppled-air respirators_..__. 750
(d) Dust, fume and mist respi-
Tatore-—
(1) Single particulate hazard hav-
ing an Alr Contaminstion
1evel more than 0.06 mg./
m.t or 2 million particles per
cuble fook ... oo 800
(2) Combinetion particulate has-
ards having an Air Contami-
nation Level more than 0.08
mg./m.! or 3 million par-
ticlas per cuble foot. .. _ .- 750
(3 Puucuhu harsrds having af
Contamination Laevel
u- than 0.06 mg./m' or 2
million particles per cuble
foot, radon daughters.... 1,280
(4) All dusts, fumes and mists . 2, 000
(o) w cartridge respire- 180
...................... 1,
[¢4] nmc SPIMY respirators...... 1, 000
(§) Pesticide respiretors....___._ 1, 800
§11.21 Examinalion, inspection and

testing of respirstor components or
sabassemblies; fees.

Except as provided in § 11.22, the fol-
lowing fees shall be charged by the
Bureau for the examination, inspection

and testing of the individual respirato:
components or subassemblies:

(a) Pacepleces
(b) Caniatera .
(e) Cartridges
(d) Miters

§ 11.22 Unlisted fees; additional fees;
payment by applicant prior to ap-
proval.

(n)- Applications for the examination,
inspection and testing of complete

respirator assemblies which are not Uated
in §11320, or for the examination, in-
spection, and testing of respirator com-
ponents or subassemblies which are not
listed in §11.21, shall be accompanied
by the following deposita:

(1) Complete respirator sssem-

bt

......................

(2) Each individuel component or
subassembly 500

(b) The Bureau reserves the right to
conduct any examination, inspection, or
test it deems necessary to determine the
quality and effectiveness of any listed or
unlisted respirator assembly or respirator
component or subassembly, and to assess
the cost of such examinations, inspec-
tions, or tests against the applicant prior
to the issuance of any approval for the
respiratory equipment examined, in-
spected, or tested.

(¢) The fees charged for the exami-
nation, inspection, and testing of un-
listed respirator assemblies, unlisted in-
dividual respirator components or sub-
assemblies, and for the additional exam-
ination, Inspection, and testing of lsted
respirator assemblies and components or
subassemblies zhall be at the rate of
$100 per day for each man-day required
to be expended by the Bureau.

(d) Upon completion of all examina-
tions, inspecticns, and tests of unliated
crespirator assemblies or components, or
folloving the completion of any addi-
tional examinstion, inspections, or tests
of listed assemblies, or components or
subassemblies, including retesting subse- .
quent to disappraval, the Buresu shall
advise the applcant in writing of the
total cost assessed and the additional
amount, if any, which must be paid to
the Bureau as a condition of approval,

(e) In the event the amount assessed
by the Bureau for unlisted assemblies,
or componcnts or subassemblien is ess
than the amount of the deposit sub-
mitied in accordance with paragraph (a)
of this section, the Bureau shall refund
the overpayment upor: the issuance of
any approval or notice of disapprovai.

Subport D-——Approval and
Disapproval

§ 11.30 Certificates of approval; scope
of approval

(a) The Bureau and the Institute
shall issue certificates of approval pur-
suant to the provisjons of this subpart
only for individual, completely as-
sambled respirators which have been
examined, inspected, and tested, and
which meet tie minimum requirements
set forth in Subparts H through M of
this part, as applicable.

(b) The Bureau and the Institute will
not issue certificates of approval for any
respirator component or for any respira-
tor subassembly.

(¢) The Bureau and the Institute
shall not issue an !nformal notification
nf approval. However, if the application
for approval, submitted in accordance
with §11.11, stater that the submitted
respirator and component parts are only
prototypes, the Bureau will examine, in-
spect, and test such respirator and com -
ponent parts In accordance with the
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ons of this Part 11. If, upon com-
of such sxaminations,

and teats, it is found that the Drohotypa
the minimum requirements set
forth in this part, the Bureau and the
Institute may inform the applicant,
writing, of the resultsa of the examina-
tions, inspections, and tests, and may
require him to resubmit respirators and
component parts made on regular pro-
duction tooling, with no eperations in-
c¢luded which will not be incorporated in
regular production processing, for fur-
ther examination, inspection, and test-
ing, prior to issuance of the certificate
of approval.

(d) Applicants required to resubmit
respirators and component parts made on
regular production tooling, with no
operation included which will not he
incorporated in regular production proc-
easing, ghall be charged fees In accord-
ance with Subpart C of this part,

§ 11.31 Certificates of approval;
tents. .

(a) The certificate of approval shall
contain a classification and a deseription
of the respirator or combination of
respirators for which it is issued, as
provided in this part.

(b) The certificate of approval shall
specifically set forth any restrictions or
limitations on the respirator’s use in
hazardous atmospheres.

(¢) Each certificate of approval shall
be accompanied by the drawings and
specifications (and lsts thereof) sub-
mitted by the applicant in accordance
with §11.11. These drawings and
specifications shall be incorporated by
reference in the certificate of approval,
and shall be maintained by the applicant.
The drawings and specifications listed In
each certificate of approval shall set forth
in detall the design and construction
requirements which shall be met by the
applicant during commercial production
of the respirator,

(d) Each rertificate of approval shall
be accompanied by a reproduction of the
approval label design to be employed by
the applicant with each approved
respirator, as provided In § 11.33.

(e) No test data or specific laboratory
findings will accompany any certificate
of approval, however, the Bureau will re-
lease pertinent test data and specific
findings upon written request by the ap-
pilcant, or as required by statute or
regulation.

(f) Each certificate of approval shall
also contain the approved quality control
plan as specifled in § 11.42.

% 11.32 Notice of disapproval.

(a) If, upon the completion of the ex-
wminations, Inspections, and tests re-
juired to bte conducted in accordance
with: the provisions of this part, it is
found that the respirator does not meet
the minimum requirements set forth in
this part, the Buresu and the Institute
shall issue & written notice of disapproval
to the applicant.

(b) Each notice of disapproval shall
be accompanied by all pertinant data or
findings with respect to the defects of the
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respirator for which approval was sought
with & view to the posstble correction of
any such defects,

(¢) The Bureau and the Institute shall
not disclose, except to the applieant or
as required by statute or regulation, any
data, findings, or other information with
respect to any respirator for which a
notice of disappoval ix issued,

§11.33 A.gtoul Iabels and markings;
approval of contents; use.

(a) Full-acale reproductions of ap-
proval Jabels and markings, and a sketch
or description of the method of applica-
tion and position on the-harmess, con-
tainer, canister, cartridge, filter, or other
component, together with instructions for
the use and maintenance of the
respirator shall be submitted to the Bu-
reau and the Institute for approval.

(b) Approval labels shall bear the
seals of the U.8, Bureau of Mines and the
Department of Health, Education, and
Welfare, the applicant’s name and ad-
dress, an approval number assigned by
the Bureau, and, where appropriate, re-
strictions or limitations placed upon the
use of the respirator by the Bureau and
the Institute.

(¢) The Bureau shall, where neces-
sary, notify the applicant when addi-
tional labels, markings, or instructions
will be required.

(d) Approval labels and markings
shall only be used by the applicant to
whom they were issued.

(e) Legible reproductions or abbrevi-
ated forms of the label approved by the
Bureau and the Institute for use on each
respirator shall he attached to or printed
at the following locations:

Resptrator type  Labe! type Loeation

Sell-contained Entire. ... Harness assembly
breathing appa and canigter
ratys. (where applicable).
QGas mask, . Entire ... Mask container
and canister
Supplied-oir respl- Entire. .. . Respirator containar
rator. or instrustion
card.
Dust, fume_and Entire Raapirator contalner
mist respirstor. and fliter con-
tainer.
Abbr;vl- Filters.

Chemicsl-cartriige  Entire. ..
respirator, includ-

fnz paint spray
respleator.

Rull;lmlor con-
alner, cartridge
container, and
Alter containers

(where appli-
cahia).
Abbrevi-
ated.

Curtridges and f)-
ters and filier
containers.

Respirator ton-
tainer, and car-
toidge and fAlter

Pesticide respirator  Entlre ..

. containers.
Abhrevl- Curtridges and
sted. filters.

(1) The use of any Bureau and Inst{-
tute approval label obligates the appli-
cant to whom it is issued to maintain or
cause to be maintained the approved
quality control sampling schedule and the
acceptable quality level for each charac-
teristic tested, and to assure that it i
manufactured according to the drawinga
and specifications upoa which vhe cert-
ficate of approval iz based.

(g) Each respirator, respirator com-
ponent, and respirator container shall, as
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required by the Bureau and the Institute
to assure quality control and proper use
of the respirator, be labeled distinctly to
show the name of the applicant, and the
name and letters or numbers by which
the reapirator or respirator component is
designated for trade purposes, and the
lot number, serial number, or approxi-
mate date of manufscture.

§11.34 Revocation of certificates of ap-
proval.

The Bureau and the Institute reserve
the right to jointly revoke, for cause, any
certificate of approval issued pursuant to
the provisions of this part. Such causes
include, but are not limited to, misuse of
approval labels and markings, mislead-
ing advertising. violations of section
109(e) of the ¥ederal Coal Mine Health
and Safety Act of 19689 (20 U.S.C. 819
(e)), and fallure to maintain or cause to
be maintained the quality control re-
quirements of the certificate of approval,

§ 11.35 Changes or modificaiion of ap-
proved respirators; issuance of mod-
ification of certificate of approval.

(a) Each applicant may, if he desires
{o change any feature of an approved
respirator, request & modification of the
original certificate of approval issued by
the Bureau and the Institute for such
respirator by filing an appiication for
such modification in accordance with the
provisions of this section.

(b) Applications shall be submitted as
for an original certificate of approval,
with a request for a modification of the
existing certificate to cover any proposed
change.

(¢) The application shall be accom-
panied by appropriate drawings and
specifications, and by a proposed quality
control plan which meets the require-
ments of Subpart E of this part.

(d) The application for modification,
together with the accompenying rmate-
rial, shall be examined by the Bureau
to determine whether testing will be
required.

(2) The Buresu shall inform the ap-
plicant of the fee required for any addi-
tional testing and the applicant will be
charged for the actual cost of any exami-
nation, inspection, or test required, and
such fees shall be submitted in accord-
ance with the provisions of Subpart C
of this part.

(f) If th2 proposed change or modifi-
cation meets the requirements of this
part, a formal certificate of modifica-
tion wil} be issued, accompanied, where
necessary, by a list of new and revised
drawings and specifications covering the
change(s) and reproductions of revised
approval labels,

§ 11.36 Delivery of changed or modified
approved respirator.

An approved respirator for which a
formal certificate of modiflcation has
been issued shall be delivered, with
proper markings and containers, by the
applicant to the Bureau of Mines, Ap-
proval and Testing, 4800 Forbes Avenue,
Pittsburgh, PA 15213, a8 soon as it is
commercially produced.

25, 1972

TEN 6341




”

)

6250

Subpart E—Quality C ntrol

40  Quality control plans, filing re-
ments.

As & part of each application for ap-
praval or modification of approval sub-
mitbed pursuant to this part, each appli-
cant shall flle with the Bureay and the
Institute a proposed quality contral plan
which shall be designed to assure the
quality of respiratory protection pro-
vided by the respirator for which ap-
proval is sought.

§ 11.41 Quality control plans; contents,

(a) Each quality control plan shall
eontain provizions for the management
of quality, including: (1) Requirements
for the production of quality data and
the use of quality control records; (2)
oontrol of engineering drawings, docu-
mentations, and changes; (3) control
and calibration of measuring and test
equipment; (4) control of purchased
material to include incoming inspection;
(5) lot identification, control of proc-
esses, manufacturing, fabrication, and
assembly work conducted in the appli-
cant’s plant; (6) audit of final inspec-
tion of the completed product; and, (1)
the organizational structure necessary to
carry out these provisions.

(b) Each provision for incoming and
final inspection in the quality control
plan shall include a procedure for the
selection of a sample of respirators and
the components thereof for testing, In
accordance with procedures set forth in

MIL-8TD-105D,

litary  Standard
pling Procedures and Tables for

pection by Attributes,” or Military
Standard MIL-8TD-414, “Sampling
Procedures and Tables for Inspection by
Variables for Percent Defective,” or an
approved equivelent sampling proce-
dure, or an approved combination of
sampling procedures. Incoming bulk raw
material inspection or verification of
specification, and in-process inspection
shall be sufficient to ensure control of
product gquality through the manufac.
turing cycle.

(¢) The sampling procedure shall in-
clude a list of the characteristics to be
tested by the applicant or his agent,

(d) The characteristics listed in ac-
cordance with paragraph (¢) of this sec-
tion shall be classified according to the
potential effect of such defect and
grouped into the following classes:

(1) Critical. A defect that. judgment
and experience indicate iz likely to re-
sult in a condition immediately hazard-
ous to life or health for individuals using
or depending upon the respirator;

(2) Major A. A defect, other than
critical, that is likely to result in fallure
to the degree that the respirator does
not provide any respiratory protection,
or a defect that reduces protection and
is not detectable by the user;

(3) Mdcajor B. A defect, other than Ma-
jor A or critical, that is likely to result in

od respiratory protection, and is
le by the user; and

(4) Minor. A defect that is not likely
to materially reduce the usability of the
respirator for its intended purpose, or
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a defect that is a departure from estab-
lished standards and has little bearing
on the effective use or operation of the

respirator.

(e) The quality control inspection test
method to be used by the applicant or
his agent for each characteristic re-
qm\ﬂmd to be tested shall be described in
d '

(1) BEach item manufactured shall be
100 percent inspected for defects in all
critical characteristics and all defective
items shall be rejected.

(g) The Acceptable Quality Level
(AQL) for each major or minor defect
50 classified by the applicant shall be:

(1) Major A. 1.0 percent;

(2) Major B. 2.5 percent; and

(3) Minor. 4.0 percent.

(h) Except as provided in paragraph
(1) of this section, inspection level II as
described in MIL-8TD-108D, or inspec-
tion level IV as described in MII-STD-—
414, shall be used for major and minor
characteristics and 100 percent inspec-
tion for critical characteristics,

(1) Bubjest to the approval of the
Bureau and the Institute, where the
quality control plan provisions for raw
material, procezses, manufacturing, and
fabrication inspection are adequate to in-
sure control of finished article quality,
destructive testing of finished art.cles
may be conducted at a lower level of in-
spection than that specified in para-
graph (h) of this section.

§11.42 Proposed quality control plans;
by I.he?

approval ureau and the Insti-
tute.

(a) Each proposed quality control
plan submitted in accordance with this
subpart shall he reviewed by the Bureau
and the Institute to determine its effec-
tiveness in insuring the quality of res-
piratory protection provided by the
respirator for which an approval s
sought.

(b) If the Bureauand the Institute de-
termine that the proposed quality control
plan zubmitted by the applicant will not
insure adequate quality control, the Bu-
reau and the Institute shall require the
applicant to modify the procedures and
testing requirements of the plan prior to
approval of the plan and issuance of any
certificate of approval.

(c) Approved quality control plans
shall constitute a part of and be incor-
porated into any certificate of approval
izsued by the Bureau and the Inctitute,
and compliance with such plans by the
applicant shall be a condition of ap-
proval.

3 11.43  Quality control records; review
by the Bureau and the Institute; rev-
ocation of approval.

(a) The applicant shall keep quality
coutrol inspecilon records sufficient to
carry out the procedures required in
MIL-8TD-105D or MIL~S8TD-414, or an
approved equivalent sampllng procedure.

(b) The Bureau and the Institute re-
serve the right to have their representa-
tives inspect the applicant’s quality con-
trol test methods, equipment, and rec-
ords, and to interview any employee or
agent of the applicant in regard to quali-
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ty control test methods, equipment, ana
records.

(¢) The Bureau and the Institute re-
serve the right to jointly revoke, for
cause, any certificate of approval where
it 1s found that the applicant's quality
control test methods, equipment, or rec-
ords do not insure effective quality con-
trol over the respirator for which the
Approval was issued.

Subpart F—Classification of Approved
Respirators; Scope of Approval; At-
mospheric Hazards; Service Time

§ 11.50 Types of respirators to be ap-
proved; scope of approval.

Approvals shall be issued for the tynes
of respirators which have been classified
pursuant to this Subpart F, have been
inspected, examined and tested by the
Bureau in accordance with the provi-
sions of Bubparts G through M of this
part, and have been found to provide
respiratory protection for fixed periods
of time against the hazards specified in
such approval.

8§11.51 Entry and escape, Or escape
only; classification.

Respirators described in Subpartzs H
through M of this part shall be classified
for use as follows:

(a) Entry and escape. Respirators de-
signed and approved for use during entry
into a hazardous atmosphere, and for
escape from a hazardous atmosphere; or,

(b) Escape only. Respirators designed
and approved for use only during escape
from & hazardous stmosphere.

§ 11.52 Respiratory hazards; classifica-

tion.

Respirators deacribed in Subparts H
through M of this part shall be classified
as approved for use against any or all
of the following respiratory hazards:

(a) Oxygen deficiency;

(b) Qases and vapors;

(¢) Particles, including dusts, fumes
and mists; and

(d) Pesticides.

§11.53 Service time; classification.

(a) Respirators described in Subparts
H through M of this part shall be classi-
fied, where applicable, as approved for
use during the follgwing prescribed
service times:

(1) Four hours;

(2) Three lours;

(3) Two hours;

(4) One hour:

(5) Forty-five minutes;

(8) Thirty minutes;

(7) Pifteen minutes;

(8) Ten minutes;

(9) Five minutes;

(10) Three minutes.

(b) Other service times may be pre-
scribed by the Buresu and the Institute,

Subpart G—General Construction and
Performance Requirements
§11.60 Construction and performance

requirements; general.

(a) The Bureau and the Institute shall
{ssue approvals for the types of respira-
tors described in Subparts H through M
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of this part which have met the mini-
mum requirements set forth for such
respirators In this Part 11,

(b) In addition to the types of respira-
tors specified in Sdbparta B through M,
the Bureau and the Inatitute shall issue
approvals for other reapiratory protec-
tive devices not specifically described in
this Part 11 subject to such additional
requirements as may be imposed in ac-
cordance with § 11.83(e),

§11.51 General

ments.

(a) Respirators will not be accepted
by the Bureau for examination, Inspec-
tion and testing unless they are designed
on sound engineering and scientific prin-
ciples, constructed of suitable materials
and evidence good workmanship,

(b) Respirator components which
come Into contact with the wearer's skin
shall be made of nonirritating materials.

(¢} Components replaced during or
after use shal]l be constructed of mate-
rials which will not be damaged by nor-
mal handling.

(d) Mouthpieces, hoods, helmets, and
facenieces, except those employed in sin-
gle-use respirators, shall be constructed
of materiais which will withstand re-
peated disinfection ss recommended by
the applicant in his instructions for use
of the device.

(e) The components of each respira-
tor approved by the Bureau and the In-
stitute for use where permissibility is re-
quired shall meet the requirements for
permissibility and intrinste safety szet
forth in Part 18, Bubchapter D of this
chupter (Bureau of Mines Schedule 2G).

8 11.62 Component parts; minimum re.
quirements.

(a) The component parts of each
respirator shall be:

(1) Designed, constructed, and fitted
to insure against creation of any hazard
to the wearer;

(2) Assembled to permit easy access
for inspection and repair of functional
parts; and

(3) Assembled to permit easy access
to parts which require periodic cleaning
and disinfecting.

(b) Replacement parts shall be de-
signed and constructed to permit easy
installation and to maintain the effec-
tiveness of the respirator.

§ 11.63  Test requirements; gencral,

(a) Each respirator and respirator
component shall when tested by the
applicant and by the Bureau, meet the
applicable requirements set forth in Sub-
parts H through M of this part.

(b} Where a combination respirator
1s assembied from two or more types of
respirators, as described in this part,
each of the individual respirator types
which have been combined shall, as
applicable, meet the minimum require-
ments for such respirators set forth in
Subparts H through M of this part, and
such combination respirators, except as
specified in § 11.70(bh) (2), will be classi-
ﬂpd by the type of respirator in the com-
bination which provides the least pro-
tection to the user,
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(¢) In addition to the minimum re-
quiremerts set forth in Subparts H
through M of this part, the Bureau and
the Institute reserve the right to re-
quire, as a further condition of approval,
any additional requirements deemed nec-
tesary to establish the quality, effec-
tiveness, and safety of any respirator
used as protection against hazardous
atmospheres,

(d) Where it is determined after re-
ceipt of an application that additional
requiremnents will be required for ap-
proval, the Bureau will notify the appli-
cant in writing of these additional re-
quirements, and necessary examinations,
inspections, or tests, stating generally
the reasons for such requirements, ex-
aminations, inspections, or tests.

§11.64 DPretesting by applicant; ap-
proval of test methods by the Bureau.

(a) Prior to making or flling any ap-
plication for approval or modification of
approval, the applicant shall conduct, or
cause to be conducted, examinations, In-
spections, and tests of respirator per-
formance which are equal to or exceed
the severity of those prescribed in this
part.

tb) With the application, the apnli-
cant shall provide a statement to the
Bureau showing the types and resuits
of the examinations, inspections, and
tests required under paragraph (s) of
this section and state that the respirator
meets the minimum requirements of
Subparts H through M of this part, as
applicable. Complete examination, in-
spection, and test data shall be retained
on flle by the applicant and be sub-
mitted, upon request, to ‘he Bureau.

(c) The Bureau may, upon written
request by the applicant, provide draw-
ings and descriptions of its test squip-
ment and otherwise assist the applicant
fn establishing a test laboratory or se-
curing the services of a testing agency.

(d) The Bureau will not issue an ap-
proval to the applicant until it has veli-
dated the applicant's test results.

§ 11.65 Conduct of examinations, in-
spections, and tests by the Bureau and
the Institute: assistance by applicant:
observers; recorded data; pnublic
demonstrations.

(a) All examinations, inspections, and
tests conducted pursuant to Subparts H
through M of this part will be under the
sole direction and control of the Bureau
and the Institute,

(b) The Bureau and the Institute may,
as a condition of approval, require the
assistance of the applicant or agents of
the applicant during the assembly, dis-
assembly, or preparation of any respira-
tor o respirator component prior to test-
tng or in ‘he operation of such equip-
mrent dusing testing.

(c) Only Bureau and Institute person-
nel, persons assisting the Bureau pur-
suant to paragraph (b) of this section,
and such other persons as are requested
by the Bureau, the Institute, or the appli-
cant to be observers, shall be present dur-
ing any examination, inspection, or test
conducted prior to the {ssuance of an ap-
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proval by the Bureau and the Institute
for the equipment under consideration.

(d) The Bureau and the Institute shall
hold as confidential any analyses, draw-
ings, specifications, or materials sub-
mitted by the applicant and shall not dis-
close any principles or patentable fea-
tures of such equipment, except as re-
quired by statute or regulation.

(e) As a condition of each approval is-
sued for any respirator, the Bureau and
the Institute reserve the right, following
the issuance of such approval, to conduct
such public tests and demonstrations of
the approved respiratory equipment as
is deemned appropriate,

§ 11.66 Withdrawal of applications; re-
fund of fees.

(a) Any applicant may, upon a writ-
ten request submitted to the Bureau or
the Institute, withdraw any application
for approval of any respirator.

(b) Upon receipt of a written request
for the withdrawal of an application, the
Bureau shall determine the total man-
days expended and the amount due for
services already performed during the
course of any examinations, inspections,
or tests conducted pursuant to such ap-
plication. The total amount due shall be
determined in accordance with the pro-
visions of § 11.22 and assessed against the
fees submitted by the applicant. If the
total amount assessed is less than the
fees submitted, the Bureau shall refund
the balance together with a statement of
the charges made for services rendered.

Subpart H-—Seif-Contained
Breathing Apparatus
§ 11.70 Selfcontained breathing appa-
ratus: description.

(a) Self-contained breathing appara-
tus, including all ¢completely assembled.
portable, self-contained devices designed
for use as respiratory protection during
entry into and escape {rom or escape ornly
from hazardous stmospheres, are de-
scribed as follows:

(1) Closed-circuit apparatus. An ap-
paratus of the type in which the exhala-
tion is rebreathed by the wearer after
the carbon dioxide has been effectively
removed and a suitable oxygen concen-
t:;auon restored from sources composed
of:

) Cornpressed oxygen,; or

(ii) Chemical oxygen: or

i) Liquid-oxygen.

(2) Open-circuit apparatus. An appa-
ratus of the following types from which
exhalation is vented to the atmosphere
and not rebreathed:

(i) Demand-type apparatus. An appa-
ratus in which the pressure inside the
facepiece in relation to the immediate
environment is positive during exhala-
tion and negative during inhalation.

(1i) Pressure-demand-type apparatus.
An apparatus in which the pressure in-
side the facepiece {1 relation to the im-
mediate environment (s positive during
both inhalation and exhalation.

(b) The following respirators may be
classifled as designed and approved for
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use during emergency entry into a haz-
rdous atmosphere: A combination respi-
which Includes a self-contained
athing apparatus and a Type “C" or
“CE" supplied air respirator, where
(1) the self-contained breathing appara.
tus ia claasified for 3-, 5-, or 10-minute
service time and the air line supply is
used during entry, or (2) the self-
contained breathing apparatus is classi-
fled for 15 minutes or longer service
time and not more than 20 percent of
the rated capacity of the air supply is
used during entry.

(¢) SBelf-contained breathing sppara-
tus classified for less than 1 hour serv-
lce time will not be approved for use
during underground mine rescue and
recovery operations except as auxil-
iary equipment.

(d) Self-contained breathing appara-
tus classified for less than 30 minutes’
service time will not be approved for
use as auxiliary equipment during un-
derground mine rescue and recovery
operations.

§ 11.71 Self-contained breathing appara-
tus; required components.

(a) Each self-contained breathing
apparatus deacribed in § 11,70 shall,
where its deslen requires, contain.the
following component parts:

(1) Faceplece or mouthpiece, and
noseclip;

(2) Respirable breathing gas con-
tainer;

(3) Bupply of respirable breathing

(i) CGas pressure or liquid level gages;
(5) Timer;

(8) Remaining service life Indicator
or warning device;

(7) Hand-operated valves;

(8) Breathing bag:

(9) Bafety relief valve or safety relief
system; and

(10) Harmnesa,

(h) The components of each . self-
contained breathing apparatus ashall
meet the minimum construction require-
ments set forth in Subpart G of this

$11.72 Breathing tubes; minimum re-
quirements.

(a) Flexible breathing tubes in
conjunction with breathing a tus
shall be designed and constructed to
prevent:

(1) Restriction of free head move-
ment;

(2) Disturbance of the fit of face-
pleces and mouthpieces;

(1) Interference with the wearer's ac-
tivities; and,

(4) Shutof! of airflow due to kinking,
or from chin or arm pressure,

§ 11.73 Harnesses; installation and con-
struction; minimum requirements.

(a) Each apparatus shall, where nec-
essary, be equipped with a suitable
harness designed and constructed to hold
the comnponents of the apparatus in po-

tion against .the wearer's body,
.(b) Harnesses shall be designed and

onstructed to permit easy remova! and
replacemnent of apparatus parts, and,
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where applicable, provide for holdiag a
full facepiece in the ready position when
not in use.

§ 11.74 Apparatus containers; minimam
requirements.

(a) Apparatus may be equipped with
a substantial, durable container bearing
markings which show the applicant's
name, the type and commercial desig-
nation of the respirator it contains, and
all appropriate approval labels.

(b) Containers supplied by the appli-
cant for. carrying or storing self-
contained breathing apparatus will be
inspected, examined, and tested as com-
ponents of the respirator for which ap-
proval is sought.

(¢) Containers for self-contained
breathing apparatus shall be designed
and constructed to permit easy removal
of the apparatus.

§ 11.75 Half-mask facepieces, full face-
pieces, mouthpi s fit; minimum
requirements.

(n) Half-mask facepieces and full
facepieces ahall be designed and con-
structed to fit peraons with various facial
shapes and sizes, either (1) by providing
more than one faceplece size, or (2) by
providing one facepiece size which will
fit varying faclal shapes and sizes.

(b) Pull facepleces shall provide for
tha optional use of corrective spectacles
or lenses which shall not reduce the
respiratory protective qualities of the
apparatus.

(c) Apparatus with mouthpieces shall
be equipped with noseclips which are
securely attached to the mouthpiece or
apparatus and provide an airtight seal.

(d) Facepleces shall be designed to
prevent eyeplece, spectacle, and lens
fogging.

§11.76 Facepicces: eycpieces; mini-
mum reqmremenn.

(%) Facepieces shall be designed and
constructed to provide adeguate vision
which i{s not distorted by the eyeplece,

(h) All eyepieces shall be designed and
constructed to meet the impact and pen-
etration requirements specified in Fed-
eral Specification, Mask, Air Line, and
Respirator, Air Filtering, Industrial,
GGG-M-125d, October 11, 1665, This
Federal Specification 18 avallable from
the Government Printing Office or the
General Services Administration,

§11.77 Inhalation and  exhalation
vulves; minimum requirements.
(a) Inhalation and exhalation valves
shall be provided where necessary and
protected against damage and distortion.
(h) Exhalation valves shall be:
(1) Protectad against external influ-
ence, and
(2) Designed and constructed to pre-
vent inward leakage of contaminsted
alr.
§11.78 Head harncsses; minimum re-
quirements.
(a) Pacepieces shall be equipped with
adjustable and replaceable head har-
nesses designed and constructed to pro-
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vide adequate tension during suspension
and an even distribution of pressure over
the entire area in contact w'th the face.

(b) Mouthpleces shall be equipped,
where applicable, with adjustable and
replaceable hamesses designed and con-
structed to hold the mouthplece in place,

§11.79_ Breathing gas; minimum re.
quirements.

(a) Breathing gas used to supply ap-
paratus shall be respirable and contain
no less than 19.5 (dry atmosphere)
volume percent of oxygen.

(b) Oxygen, including liquid oxygen,
shall mest the minimum requirements
for medical or breathing oxygen set
forth in the U.8, Pharmacopeis.

(e) Compressed, gaseous breathing air
shall meet the applicable minimum
grade requirements for Type I gaseous
air set forth in the Compressed Gas As-
sociation Commodity Specification for
Air, G-1.1 (Grade D or higher quality).

(d) Compressed, liquefied breathing
alr shall meet the applicable minimum
grade requirements for Type IT liquid air
set forth in the Compressed Gas Asso-
clation Commaodity Specification for Air,
G-1.1 (Grade B or higher quality).

§ 11.79-1 Interchangeability of oxygen
and air prohibited.

Approvals shall not be issued by the
Bureau and the Institute for any appa-
ratus, combination of respirator assem-
blies, or any apparatus or respirator com-
ponent which is designed or constructed
to permit the interchangeable use of
oxygen and air,

§ 11.80 Compressed bhreathing gas and
liquified breathing gas containers;
minimum requirements.

(a) Compressed breathing gas and
liquefied breathing gas containers shall
meet the minimum requirements of the
Department of Transportation for Inter-
state shipment of such containers when
fully charged.

(b) Such containers shall be perma-
nently and legibly marked to identify
their contents, e.g., compressed breath-
ing sir, compressed breathing oxygen.
liquefied breathing asir, or lquefled
breathing oxygen.

(c) Containers normally removed
from apparatus for refilling shall be
equipped with a dial indicating gnge
which shows the pressure in the con-
tainer.

(d) Compressed breathing gas con-
tained valves or a separate charging
system or adapter provided with each
apparatus shall be equipped with outlet
threads specified for the service by the
American National Standard for Com-
pressed Gas Cylinder Valve Outlet and
Inlet Connections, B57.1 (1965), obtain-
able from American National Standards
Institute, Inc,, 1430 Broadway, New
York, NY 10018,

§11.8" Gas pressure gages; minimum
requirements.

(a) Gus pressure gages employed on
compressed breathing gas containers
shall be calibrated in pounds per square
inch.

105

3, 19N LEN 0344

T LS Y e




(b) Liquid-level gages shall be cali-
brated in fractions of total container
capacity, or in units of liquid volume,

(¢) Gas pressure gages other than
those specified in paragraphs (a) and (b)
of this section shall be calibrated in:

(1) Pounds per square inch, or

(2) In fractions of total container
capacity, or

(3) Both in pounds per square inch
inch and fractions of total container
capacity.

(d) (1) Dial-indicating gages shall be
reliable to within *+5 percent of full
scale when tested both up and down the
scale at each of 5 equal intervals.

(2) The full scale graduation of dial~
indicating gages shall not exceed 150
percent of the maximum rated cylinder
pressureX specified for the container in
applicable Department of Transportation
specifications or permits.

(&) (1) Btem-type gages shall be
readable by sight and by touch and shall
have a stem travel distance of not less
than one-fourth inch between each
graduation,

(2) A minimum of five graduations
shall be engraved on the stem of each
gage and these graduations shall include
readings lor empty, one-quarter, one-
half, three-quarters, and full.

(3) Stem gag: readings shall not vary
from true readings by more than one-

sixteenth inch per inch of stem travel..

(f) The losx of gas through a broken
gage or severed gage connection shall
hot exceed 70 liters per minute when the
cylinder pressurz is 6,800 kN/m.! /1,000
pounds per square inch gage) or when
the liguid level is at one-half.

(g) Where gages ara connected to the
apparatus through a gage line, the gage
and line shall be capable of being iso-
lated from the apparatus except where
the failure of the gage or line would not
impair the performance or service life
of ths apparatus.

(h) Oxygen pressure gages shall have
the words, “Oxygen” and “Use No O,
marked prominently on the gage.

(1) (1) Apparatus using compressed
breathing gas, except apparatus classi-
fled for escape only, shall be equipped
with gages visible to the wearer which
indicate the remaining gas content in the
container.

(2) Apparatus using liquefied breath-
ing gas, except apparatus ciassified for
escape only, shall be equipped with gages
visible to the wearer which indicate the
remaining liquid content in the con-
tainer; however, where the liquid con-
tent cannot be rapidly vented, and the
service time of the device begins imme-
diately after filling, a timer shall be
provided in place of » visible gage.

£§11.82 Timers; elapsed time indicators;
remaining service life indicator; min-
imum requirements,

(a) Elapsed time indicators shall be
provided for apparatus with a chemical
oxygen source, except:

(1) Apparatus used for escape only;
or,

(2) Liquefied breathing gas apparatus
equipped with gages visible to the wearer

106

RULES AND REGULATIONS

which indicate the remaining liqiid con-
tent {n the container,

(h) The timer or other indicator shall
be accurately calibrated in minutes of
remaining service life,

(¢) Timers shall be readable by sight
and by touch during use by the wearer,

(@) Timers shall be equipped with au-
tomatically ¢ ceset alarms which wil
warn the wearer for a period of 7 sece
onds or more after the preset time has
elapsed. ’

(e} Remaining service-life indicators
or warning devices shall be provided in
addition t0 a pressure gage on tom-
pressed gas self-contained breathing ap-
paratus, except apparatus used for
escape only, and shall operate automat-
fcally without preadjustment by the
wearer,

(f) Each remaining service-lite indi-
cator or warning device ahall give an
alarm when the remsining service life
of the apparatus is reduced within a
range of 20 to 25 percent of its rated
gservice time.

§ 11.83 Hand-operated valves; minimum
requirements.

(a) Hand-operated valves shall be de-
signed and constructed to prevent re-
moval of the stem from the valve body
during normal usage to insure against
a sudden release of the full pressure of
the container when the valve is opened.

(b) Valves shall be designed or posi-
tioned to prevent accidental opening and
closing, and damage from external
iorces.

(¢) Valves operated during use of the
apparatus shall be installed in locations
where they can be readily adjusted by
the wearer.

(d) Ma.n-line valves, designed and
constructed to conserve gas in the event
of a regulator or demand valve fallure,
shall be provided in addition to gas con-
tainer valves, except when such faflure
will not affect performance,

(e) Hand-operated bypass systems
designed and constructed to permit the
wearer to breathe and to conserve his
gas supply in the event of a regulator or
demand valve failure, shall be provided
where necessary.

(1) Valves instalied on apparatus shall
he clearly distinguishable from one
another by sight and touch.

(g) The bypass system valve control
shall be colored red.

(h) A main-line or bypsass valve or
system will not be required on apparatus
for escape only.

¢1) Safety relief valves or systems, de-
signed and constructed to release excess
pressure {n the breathing circuit, shall
be provided on closed-circuit apparatus,
anid shall meet the following
requirements:

(1) The rellef valve or system shall
operate automatically when the pressure
in the breathing circuit on the inhala-
tion side of the breathing bag reaches
13 mm. (one-half inch) water-column
height of pressure above the minimum
pressure required to fill the breathing
bag, within the breathing resistance re-
quirements for the apparatus.
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(3) The relief valve or system shall be
designed to prevent external atinos-
pheres from entering the bresthing
clreutt.

(3) The relief valve or system shall be
designed to permit manual overriding
for test purposes and {n the event of a
fallure in the valve or system.

§ 11.84 Breathing bags; minimum re.
quirements.

(a) Breathing bags shall have sufi-
clent volume to prevent gas waste during
exhalation and to provide an sdequsate
reserve for inhalation.

(b) Breathing bsgs zhall be con-
structed of materials which are flexible
and resistant to gasoline vapors.

(¢) Breathing bags shall be installed
In a location which will protect them
from damage or collapse by external
forces, except on apparatus classified for
escape only.

§ 11.85 Self-contained breathing appa-
ratus; performance reguirements;
general,

8elf-contained breathing apparatus
and the individual components of each
such device shall as applicable meet the
requirements  specified in §§ 11.85-1
through 11 85-19.

§ 11.85-1 Component parts exposed lo
oxygen pressures; minimum require.
ments. .

Each applicant shall certify that the
materials employed in the construction
of component parts exposed to oxygen
pressures above atmospheric pressure are
safe and compatible for their intended
use,

§11.85-2 Compressed gas filters; mini.
mum requirements.

All self-contatned breathing apparatus
using compressed gas shall have a filter
downstream of the gas source to effec-
tively remove particles from the gas
stream.

§ 11.85~-3 Breathing bag teat.

(a) Breathing bags will be tested in an
alr atmosphere saturated with gasoline
vapor at room tempersture (34*-30° C./
75°-85° F,) for a continuous period of
twice the rated time of the apparatus
(except for apparstus for escape only
where the test period shall be the rated
time of the apparatus).

(b) The bag will be operated during
this test by a breathing machine with
24 respirations per minute and a tninute-
volume of 40 liters.

(¢) A breathing machine camn with a
vu:»rkl rate of 822 kg.-m./min. will be

(d) The air within the bag(s) sahall
not contain more than 100 parts per mii-
Hon of gasoline vapor &t the end of the
teat.

i3tlverman, L., G. Lee, T. Plotkin, L.
Amory, snd A. R. Yancey, Pundamental
PFactors In Deslgn of Protective Equipment,
Q.8.R.D. Report No. 5732, tesued Apr. 1. 1945,
The dimensions of the breathing machine
¢am are available from the Bureau upon
reguest,
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£ 11.85-4 Weight requirement.

(a) The completely assembled and
fully charged apparatus shall not weigh
more than 16 kg. (35 pounds) ; however,
where the weight decreases by more than
25 percent of its initial charge weight
during itz rated service life, the maxi-
mum allowsble weight of a completely
assembled and fully charged apparatus
shall be 18 kg. (40 pounds),

(b) Where an apparstus employs
equipment which contributes materially
to the wearer’s comfort, e.g., & cooling
system, the completely assembled and
fully charged apparatus shall not weigh
more than 18 kg. (40 pounds) regardiess
of the decrease in weight during use.

§ 11.85.5 Breathing resistance test; in-
alation.

(8) Resistance to inhalation airflow
will be measured {n the faceplece or
mouthplece while the apparatus is oper-
ated by a breathing machine as de-
acribed In § 11.85-3.

(b) The inhalation resistance of open-
circuit apparatus shall not exceed 32
mm. (1.25 inch) water-column height (at
& flow rate of 120 liters per minute).

(¢) The Inhalation resistance of
closed-circuit apparatus shall not ex-
ceed the difference between exhalation
resistance (4 11.85-6(e)) and 10 cm. (4
inches) water-column height.

§ 11856 Breathing resistance test; ex-
h.l.ﬁonv

(a) Resistance to exhalation airflow
will be measured in the facepiece ar
mouthplece of open-circuit apparatus
with air flowing at a continuous rate of
85 liters per minute.

(b) The exhalation resistance of de-
mand apparatus shall not exceed 25 mm.
(1 inch) water-column height.

(¢) The exhalation resistance of pres-
sure-demand apparatus shall not ex-
ceed the static pressure in the faceplece
by more than 51 mm. (2 inches) water-
column height.

(d) The static pressure (at zero flow)
in the facepiece shall not exceed 38 mm.
(1.5 inches) water-column height.

(e) Resistance to exhalation airflow
will be measured in the facepiece or
mouthplece of closed-cireuit apparatus
with a breathing machine as described in
§ 11.85-3, and the exhalation resistance
shall not exceed 531 mm (3 inchew)
water-column height.

§ 11.85-7 Exhalation valve leakage test.

(a) Dry exhalation valves and valve
seats will be subjected to a suction of
28 mm. (1 inch) water-column height
while in a normal operating poesition.

(b) Leakage between the valve and
the valve seat shall not exceed 30 milli-
liters per minute.

§ 11.85-8 Gas flow test; open-circuit ap-
paratus,.
(a) A static-flow test will be per-
formed on all open-circuit apparatus.
(b) The flow from the apparatus shall
be greater than 200 liters per minute
when the pressure in the faceplece of
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demand-apparatus is lowered by 51 mm.
(2 inches) water-column height when
full container pressure is applied.

(¢) Where pressure demand sppara-
tus are tested, the flow will be measured
at zero gage pressure in ‘he facepiece,

(1) Where apparatus with com-
pressed-breathing-gas containers are
tested, the flow test shall also be made
with 3,450 kN/m.* (500 p.sig.) container
pressure applled.

§11.85-9 Gas flow test; cloped-circuit
apparatus.

(a) Where oxygen s supplied by a
constant-flow device only, the rate of
flow shall be at least 3 liters per minute
for the entire rated service time of the
apparatus.

(b) Where constant flow is used In
conjunction with demand flow, the con-
stant flow shall be greater than 1.5 lters
per minute for the entire rated service

time.

(¢) All demand-flow devices shall pro-
vide at least 30 liters of oxygen per
minute when in the fully open position.

§ 11.85-10 Service time test; open-cir.
cuit apparatus.

(a) Service time will be measured with
A breathing machine as described In
§11.85-3.

{b) The open-circuit apparatus will
be classified according to the length of
time it supplies air or oxygen to the
breathing machine.

(¢) The service time obtained on this
test will be used to classify the open-
c;lriu;g apparatus in accordance with

11.53.

§11.85-11 Service time test; closed-cir-
cuit apparatus.

(a) The closed-circuit apparatus will
be classified sccording to the length of
time it supplies adequate breathing gas
to the .wearer during man test No. 4
described in Table 4,

(b) The service time obtained on man
test No. 4 will be used to classify the
closed-circuit apparatus in accordance
with § 11.53.

§ 11.85-12 Test for carbon dioxide in

inspired gas; open. and closed<cirenit
spparatas; maximum allowable
limits.

(a) Open-circuit apparatus:

(1) The concentration of carbon
dioxide in inspired gas in open-circuit
apparstus will be measured at the mouth
while the apparatus mounted on a
dummy head is operated by a breathing
machine.’

(2) The breathing rate will be 14.5
respirations per minute with a minute-
volume of 10.5 liters.

(3) A sedentary breathing machine
carr. will be used.

(4) The apparatus will be tested at a
temperature of 27°+2" C. (80°x5' F).

1 Klnoa, ¥. J., and J. Lamonica, A Machine-
Test Mathod for Measuring Carbon Dioxide 1n
the Inspired Alr of Self-Contained Breathing

paratus. Bureau of Mines Report of in-
vestigations 6885, 1968, 11 pp.

(5) A concentration of 5 percent
carbon dioxide in air will be exhaled into
the facepiece.

(b) Closed-circuit apparatus:

(1) The concentration of carbon diox-
ide in inspired gss In closed-circuit
apparatus will be measured at the mouth
while the parts of the apparatus con-
tributing to dead-air space are mounted
on a dummy head and operated by the
breathing machine as in paragraphs (a)
(1) through (5) of this section.

(¢) During the testing required by
paragraphs () and (b) of this section,
the concentration of carbon dioxide in
inspired gas at the mouth will be con-
tinuously recorded, and the maximum
average concentration during the inhala-
tion portion of the breathing cycle shall
not exceed the following limits:

Mazimum allwable

average concentration

of carbon dioride

Where the service in inspired afr,

rime is. percent by volums
Not caore than 30 inutes . . ...._ 2.5
b - T 7 L Sy, 2.0
2 BOUTE. o eeece o mn e mmmnemmaaan 1.8
3 hoUrs. i rrrercsmam—m s m e ——— 1.0
4 BOUrs . . i v 1.0

‘d) In sddition to the tests require-
ments for closed-circuit apparatus set
forth in paragraph (b) of this section,
gas samples will be taken during the
course of the man .tests descridbed in
Tublas 1, 2, 3, and 4, These gas samples
will be taken from the closed-circuit ap-
paratus at a point downstreamm of the
carbon dioxide sorbent, and they shall
not contain more than 0.5 percent car-
bon dioxide at any time.

§11.85-13 Tests during low tempera-
ture operation.

{a) The applicant shall speclfy the
minimum temperature for safe opers-
tion and two persons will perform the
tests described in paragraphs (¢) and
(d) of this section wearing the appa-
ratus according to applicant's directions.
At the specified temperature, the appa-
ratus shall meet all the requirements de-
scribed in paragraph (e) of this cection.

(b} The apparatus will b2 precooled at
the specified minimum temperature for
4 hours.

(¢) The apparatus will be worn in the
low temperature chamber for 30 min-
utes, or for the service time 2f ihe ap-
parstus, whichever s less.

(d) During the test period, alternate
1-minute periods of exsrcise ard rest will
be required with the exercise perlods
consisting of stepping onto and off a
box 21.5 em. (8% inches) high at a rate
of 30 cycles per minute.

(e) (1) The apparatus shall function
satisfactorily at the specified minimum
temperaiure on duplicate tests,

(2) The wearer shall have sufficient
unobscured vision to perform the work.

(1) The wearer shall not experience
undue discomfort because of alrflow re-
striction or other physical or chemical
changes in the operation of the
apparatus,

107
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() Auxiliary low-temperature parts
which are commercially available to the
user may be used on the spparatus to
meet the requirements described in par-
agraph {(e) of this sectlon.

§11.85-14 Man tests: testing condi-
tions; general requirements.

(a) The man tests described in Tables
1, 2, 3, and 4 represent the workload per-
formed in the mining, mineral, or allied
industries by a person wearing the appa-
ratus tested.

(b) The apparatus tested will be worn
by Bureau personnel trained in the use
of self-contained breathing apparstus,
and the wearer will, before participating
in these tests, pass a physical examina-
tion conducted by a qualified physician.

(c) All man tests will be conducted by
the Bureau.

(d) The apparatus will be examined
before each man test to ensure that it is
in proper working order,

(e) Breathing resistance will be meas-
ured within the faceplece or mouthpiece
and the wearer's pulse and respiration
rate will be recorded during each 2 min-
ute sample period prescribed In tests
1, 3, 9, and 4.

(f) Man tests 1, 2, 3, 4, 5, and 6 will
be conducted in duplicate,

(g) It man tests are not completed
through no fault of the apparatus, the
test will be repeated.

$11.85-15 Man teets 1, 2, 8, and 4;
requirementa.

(a) Man tests 1, 2, 3, and 4, set forth
in Tables 1, 2, 3, and ¢ respectively, pre-
scribe the duration and sequence of spe-
cific activities, These tests will be
conducted to:

(1) Familiarize the wearer with the
apparatus during use;

(2) Provide for s gradusl increase in
activity;

RULES AND REGULATIONS

(3) Evaluate the apparatus under dif-
ferent types of work and physical ori-
entation; and

(4) Provide information on the op-
erating and breathing characteristics of
the apparatus during actual use,

§ 11.85-16 Man tcst 5; requirements.

(n) Test 5 will be conducted to deter-
mine the maximum length of time
the apparatus will supply the res-
piratory needs of the wearer while he is
sitting at rest.

(b) The wearer will manipulate the
devices controlling the supply of breath-
Ing gas to the advantage of the
apparatus,

{c) Samples of inspiration from within
the apparatus facepiece or mouthplece
shall be tazen once every 15 minutes, and
shall meet the mintmum requirement for
oxygen specified in § 11.79(a) of this part,
and the maximum allowable average
concentration of carbon dioxide specified
in § 11.85-12(c),

td) One sample of inspiration will be
taken in the case of 3-, 5-, and 10-minute
apparatus,

§ 11.85-17 Mau test G: requirements,

ta) Man test 8 will be conducted with
respect to liquefied breathing gas appara-
tus only.

{b) This test will be conducted to eval-
uate operation of the apparatus {n other
than vertical positions.

(¢) The wearer will lte face downward
for one-fourth the service life of the ap-
paratus with a full charge of liquefled
breathing gas, and then a one.quarter
full charge of liquefled breathing gas.

(d) The test will be repeated with the
wearer lying on each side and on his
back.

(e) The oxygen content of the gas sup-
plied to the wearer by the apparatus will
be continuously measured,
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§11.85-18 Mun tests: performnuce pe-
quirementas,

(a) The apparatus shal' satisfy the
respiratory requirements of the wearer
for the classified service time.

(b) Fogging of the eyepiece shall not
obscure the wearer's vision, and the
wearer shall not experienice undue dis-
comfort because of fit or other charac-
teristics of the apparatus.

(¢) When the ambient tempcrature
during testing 1s 24* +¢° C. (75*+-10°
PO, the maximum temperature of in-
spired air recorded during man tests shall
not exceed the following, after correc-
tion for deviation from 24° C. (15° P} ;

Where pereent Miimum peninis-

Whivre setview ille reiplive Hibie tempwernlitre

of appmratus humidity o of inspired alr
napdeed nde shyll sot sxeemd
in—~ ‘L ————— - —
bl #
Tihouror less. . ... n-115) 138 &7
2hour ta? hour, . w8 ;1S A2
M i L ]
1t 2hours. ... -5t 114 AL}
Mo [T X} )
3 hours, | -8 "o 11
-t L[]} tix
§ honr | n-A 108 ]
$0-100 105 'y

1 Wh«ﬂ' pereent r-lullw- lmml-ll!y I A0 100 and apgra
mtus is designed for rsenpe only, these mazimnm (e
missible temprrstures will be lncreusel by 3* C, (10 F )

§ ll.85—1.9 Gar tightnes test; minimum
requirements.

(a) Each apparatus will be tested for
tightness by persons wearing it in an
atmosphere of 1,000 ppm. isoamyl
acetate.

th) 8ix persons will each wear the ap-
paratus in the test concentrations spec-
ifled In paragraph (a) of this section
for 2 minutes and none shall detect the
odor or taste of the test vapor.

TARE ). ~DURATION AND SEQUENCE n¢ Serairic AcTivitins 7oR TEat 1, IN MINUTES

(B0 CFR Part 11, Subpart 1§ 1155, et sery.)
Service time-
Activity ———— = e Am— s e — - e e - -
3 minutes S minutes 10 minutey 15 mioutes 30 minutes 45 Minutes 1 boar 2,3, and § hours
Bampling and rendings. .. ... i s o ; 2 2 2 2 Perform 1 hour
h"ﬂ 2.3, 0r4 tyel
times reaprotively.
Walks at 4.8 km. (3miles) perhour,....ooounnnoonn.. 3 3 3 4 A 12 18 " protively
Bamp! L I LT O 2 2 2 2 2
Walks at ¢4 km. (I mll-) par hour 3 & L] 12 18
Bamplingand resdings . ........... 2 2 2 2 2
Walks at C ] km (Bmnlles) PoOF BIIP ..o i e eeier it naan  ciesassatitaaannan [} 13 18
[ AT ¥, T T e 2 3 2
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TANE 2—DURLTION ANWD BRQUINCE OF BRPcIFiC ACTIVITIRS FOR TxE0T 2, It MINO YRS
0 CTR Pus 11, Sabpart H, § 110, ot vaq.)

BSarvios Time—
Activity
3 mincim 1 minate 10 minntes 1 minote 1, 8 and 4 hoars !
Bam, and _.....
wuﬂnmam a r
C-m- 2 kg. (30 pound) weight over ......... . # timas In 10 minutes

Wnl.h ot 4.8 km. (3 miles) par bot. . ....oohes
lUmbe v tr(:-duul)!p(: wquive- 1.0

Walks st 4.8 km. 3 mnuz par hoor. .. .coueaa PR PO | T [, PR
umbl:v-umm:nm onqulnhnt) ..... a——— 1

el e e D e i
ar ‘:: poan ink § times In 10 minutes.
Wolks et o st par Hodr P : ’
Cumh vertiocal treadmil (woqm-hnt) - S veeem L 1. o n.:l,: t above
wmativitloes once.
aksat48km, O m‘
Cllmbl Illnhnt .........
Carrian 20 l‘ as |q B}
Walks :t‘:.:'mn(l miles) urhow 1 1.
Bampling and resdingy........ . N T ) R S
{ Total test time for Teet 2 for 2-hour, Sbour, and ¢hour 1n 3 hotrs.
% Treadmili sha) be inclined 15* from vertioal and st & spoed of 1 loot par sscond.
TALE 3.--DURATION AND BEQUENCE OF SPECIFW ACTIVITIES FOR T'aer 3, In Mmmvutzs
(0 CFR Part 11, Subpart H, § 11.05, ot mq.)
Barvice tme—
Activity
$ minutes B minutes 10 minotey 1§ minatm 0 minute 4 mintiey 1 hoar 1, $and 4 hoare !

-
cu-’:c )
Sampling und YR 1L
'ﬂhdum"hﬂ 1 H 18
Lisa o side n
Tisson baok ... ... .- . ) M
Sampling and readings, 8 - | S

1 Tatal teat tima for Tes' § for Sbour, -hour; and 4-botr spperstus is 2 hours.
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TAsLE 4~DURATION-AND BRQUENCE oF BPECINC ACTIVITIRS FOR TES? ¢, IN MiNUTRS
(W CTR Part 11, Subpart H, § 11,58, ot seq.)
Bervios time—
Aottvity
I minotes § minttes 10 minotes 15 tes 30 minutes & minutes 1houy 1houry S hours 4 hours
Sampling end resdingy. ... .vcuim ettt narsae e s aas | SO | I N I Pg‘br? ht:n» Poﬁlom ht:c{. Pogorm’mt
X . - L1 -
Walks at 48 m, (Amiles) Per BOBr . oo cirrerir e ) PR, | N | SR | m?nuh hc:u'lsppw h:ur n%tlu-
ApParatus; tug; then per- tus; uun per-
wiNe s Noilel Mo
Climbs  vertical treadmill! (or ¥ ......... | PO | PO | DR | ) PR | SR for l-hgil.r ho‘:l'r‘lppn;n- ho‘:u‘ugrp‘lzr
equivajent), :l;l)pnnlus, :ou:l'n then par- tus; then per-
Walka at 4.8 kap. (3 mtles) parhour..._.......... | DO | S ) SR, | S S | A h:tn 0. 1 1for x':.:u: ‘132?1“!:: 1-
for 30-min- apparatus, hour appars-
Uts sppars- fuy twiea (1.,
two one-hour

P\g:a 20 kg. (48 pound) weight to §

Walks at 4.5 km. ? ml.lel)xar

Carrles 73 kg. (80 pound) welgnt
ovet overcast,

Sampling and readings._...____....

Walksat 4.8 km. {Jm esg perhour..

Runsat 9.7 km. (8 milas} per hour. .

Carries 28 kg. (50 pound) weight over .
overcast.

Pulls 20 kg. (45 pound) weight to 5 lb‘llr;lu
n

Sampllag and rud!nﬁi .......................
Walks at 4.8 km. (3 milas) per hour..
Pt;&s 20 kg. (45 pound) welght to 5 _

Carries 20 kg, (48 pound) wnhht and
walks at 4.3 km, (3 milas) per

1 min 1 min- 3 min- 6 min- 2 min-

ute, uta, Utes. utes, utes.
.............. xsiumu 80 timaos miumu » ‘:‘lmu
Y mi | Inut

hour
ssmplmg and readIngs. i s et an Lo O SN

U Treadmil) shall be Inclined 18* from vertical and operated ut u «ped of M em. (1 foot) per second,

Subpart |—Gas Masks
§ 11.90 Gas masks; description.

(a) CGas masks including all com-
pletely assembled air purifying masks
which are designed for use as respiratory
protection during entry into and escape
or escape only from liasardous atmos-
pheres containing adequate oxygen to
support life are described as follows:

(1) Front-mounted or back-mounted
gas mask. A gas mask which consists
of a full facepisce, a breathing tube, a
canister at the front or back, a canister
harness, and associated connections.

(2) Type "N Jront-mounted or back-
mounted gas mask. A gas mask specif-
ically designed to protect against acid
gases, ammonia, carbon monoxide, or-
ganic vapors, and particulate contami-
nants which consists of & full facepiece,
breathing tube, a canister at the front
or back, a-canjster harness, and asso-
ciated connections,

(3) Chin-style gas mask. A gas mask
which consists of a full facepiece, a can-
ister which is usually attached to the
facepiece, and asssociated connections.

(4) Escape gas mask. A gas mask de-
signed for use during escape only from
hazardous atmospheres which consista
of a half-mask facepiece or mouthpiece,
a canister, and associated connections,

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

110
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Mazrimum yse
concentration, per-
cent by volume

Type of front-mounted or back-
mounted gas mask:

Acld gas™ .

Ammonis? __..

Organic vaporsd 4. _____.. ..

Mazimum use
concentration, pers
cent by volume

Type of chin-style gas mask:

3
2
3

Acld gme ™\ imaea 50.8

AmMmonis ... o ceecsicccmecnaa .8

Organic vapors® s . .o e... - .5

Mazimum wse
concentration, parts
per million
Type of sscape gn. mask:
A 3

% Approval may ha for acid gased or organie
vapors a8 & clams or for mpacific acid gases,
ammonis, or orgaRic vapors. Approval may
also be granted for combinations of acid
gasse, orgapic vapors, and other gases snd
YApOrs.
¢ Not for uss against acid gases or organic
vapars with poor warning properties or which
genorats high heats of reaction with sor-
bent materials In the canister.

f Suggoested maximum use concentrations
are lower than these fur some acid gases and
organic vapora.

f Eye protection may be required in certaln
eonosntrations of ncid gases, ammonis, and
Oorganic vapors,

VOL. 37, NO. 59-—SATURDAY, MARCH

(c) Cias masks for respiratory protec-
tion against gases and vapors other than
those specified in paragraph (b) of this
section may be approved. The applicant
shall submit a request for approvsl, in
writing, to the Bureau of Mines, Approval
and Testing, 4800 FPorbes Avenue, Pitts-
burgh, PA 15213, listing the gas or vapor
and suggested maximum use concentra-
tion for the specific type of gas mask.
The Bureau and the Institute will con-
sider the application and accept or reject
the application on the basis of effect on
the wearer's health and safety and any
fleld experience in use of gas masks for
such exposures. If the application is ac-
cepted the Bureau will test such gas mask
in sccordance with the requirements of
this subpart.

§11.91 Gas masks; required compo-
nenis,

(a) Each gas mask described in § 11.90
shall, where its design requires, contain
the following component parts:

(1) Facepiece or mouthpiece and
noseclip;

(2) Canister or cartridge:

(3) Canister harness;

(4) External check valve:

(5) Breathing tube,

(b) The components of each gas mask
shall meet the minimum construction re-
quirements set forth in Bubpart G of this
part.

and
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§ 1192 Canisters and cartridges in par-

. el ; resistance requirements,

Where two or more canisters or car-
tridges are used in parallel, their resist-
ance to alrflow shall be essentially equal,

§11.93 Canisters and cartridges; color
and markings; requirements.

The color and markings of all can-
isters and cartridges or labels shall con-
form with the requirements of the Ameri-
can Natlonal Standard for Identification
of Gas Mask Canistera, K13.1, obtainable
from American National Standards In-
atitute, Inc., 1430 Broadway, New York,
NY 10018,

$11.94 Filters used with canisters and
eartridges ; location ; replacement.

(8) Particulate matter Alters used in

conjunction with & canister or cartridge

be located on the inlet side of the
canister or cartridge,

(b) Filters shall be incorporated in or
firmly attached to the canister or car-
fridge and each filter assembly shall,
where applicable, be designed to permit
ita easy removal from and replacement
in the canister or cartridge.

§ 11.95 Breathing tubes; minimum re-
quirements.

(n) Flexible breathing tubes used in
conjunction with gas masks shall be de-
signed and constructed to prevent:

(1) Restriction of free head move-
ment;

(2) Disturbance of the fit of facepieces

mouthpleces;

(3) Interference with the wearer's
activitles; and,

(4) Bhutoft of airflow due to kinking,
or from chin or arm pressure,

£ 11.96 Harnesses; installation, and con.
struclion ; minimum requirements.

(a) Each gas mask shall, where
necessaly, be equipped with a suitable
harneas designed and constructad to hoid
ths components of the gas mask in poai-
tion against the wearer’s body.

(h) Hamesses shall be designed and
constructed to permit easy removal and
replacemnent of gas mask parts, and
where applicable, provide for holding a
full facepiece in the ready position when
not in uae,

§ 11,97 Gas mask containers; minimum
requirementa.

(a) Gas masgks shall be equipped with
A substantial, durable container bearing
markings which show tha applicant’s
name, the type and commercial designa-~
tlon of maak it contains and all appro-
priate approval labels.

(b) Containers for gas masks shall
be designed and oconstructed to permit
easy removal of the mask.

§11.98 Half-mask facepicces, full face-
pieces and mouthpieces; fit; mini-
mum requirements,

(a) Half-mask facepieces and full
pleces shall be designed and con-
to it persons with various facial

and sizes #ither: (1) By provid-

ing more then one facepiece size, or (2)

RULES AND REGULATIONS

by providing one facepiece size which
will fit varying facial shapes and sizes.

(b) Full facepleces shall provide for
optional use of corrective spectacles or
lenses, which shall not reduce the respl-
ratory protective qualities of the gas
mask.

(¢) Hal{-mask facepieces shall not in-
terfere with the fit of common industrial
safety spectacles, as determined hy the
Bureau’s faceplece tests in § 11.102-3,

{(d) Cias masks with mouthpieces shall
be equipped with noseclips which are
securely attached to the mouthpiece or
gas mask and provide an airtight seal.

(e) Facepleces shall he designed to
prevent eyepiece fogging.

§ 11.99 Facepioces; eyepieces; minimum
requirements.

(a) Full facepieces shall be designed
and constructed to provide adequate
vision which is not distorted by the eye-
piece.

(b) All eyepieces shall be designed and
constructed to meet the impact and
penetration requirements specified in
Federal- Specification, Mask, Alr line:
and Respirator, Air Filtering, Industrial,
QGO-M-125d, October 11, 1965,

§11.100 Inhalation and exhalation
valves ; minirmum requirements,

(a) Inhalation and exhalation valves
shall be provided where necessary and
protected against damage and distortion.

{b) Inhalation valves shall be designed
and conatructed to prevent excessive ex-
haled air from adversely affecting car-
tridges, canisters, and filters,

(¢} Exhalation valves shall be pro-
tected against external influence, and
designed and consatructed to prevent In-
ward leakage of contaminated alr,

§11.101 Head harnesses; minimum re-
quirements.

(a) Facepieces shall be equipped with
adjustable and replaceable head har-
nesses, designed and constructed to pro-
vide adequate tension during use and an
even distribution of pressure over the
entire ares in contact with the face.

(b) Mouthpieces shall be equipped,
where applicable, with adjustable and
replacesble harmesses dexigned and con-
structed to hold the mouthpiece in place.

§ 11.102 Gas masks; performance re-
quirements ; general.

Gas masks and the individual com-
ponents of each such device shall, as
appropriate, meet the requirementa for
performance and protection specifisd in
the tests described in §4 11.102-1 through
11.103-5.

§ 11.102-1 Breathing resistance jest;
toinimurm requirements.

(a) Resistance to airflow will be mess-
ured in the facepiece or mouthpiece of &
gas mask mounted on a breathing ma-
chine both before and after each test
conducted In accordance with §§ 11.102-
3, 11,1024, and 11.102-5, with air flow-
ing at a continuous rate of 85 liters per
minute

(b) The maximum allowable resist-
ance requirements for gas masks are as
{follows:

Marmau Remarincs
{mm. watar-oolamn haight)

Inbaation
Exha

Type of gas mask —_—— ]
!ﬁlﬁ Final’ lation

Front-mounted or back-mounted

(without partiensists fillary, ... [} /] 1]
Front-mounted or back-mounted

with approved pwrticylste " ©
Chinstyls (wiiboutl particulsts

Chinargie (wilh wpproved partic ®o®
spprov: &~

Sl el By

Escupe swu out particulats ditar).. & 75 x
Escape (with approved particulate

f YL o B 85 »

1+ Measared at end of the service iife specified 1o Tables
5, 0,and7.
§ 11.102-2 Exhalation

(a) Dry exhalation valves and valve
sests will be subjected to & suction of 25
mm, water-column height while in &
normal operating position.

(b) Lesakage between the valve and
valve seat shall not exceed 30 milliliters
per minute,

§ 11.102-3 Facepitce tests; minimum
tequirements.

(a) The complete gas mask will be
fitted to the faces of persons having
varying facial shapes and sizes.

() Where the applicant specifies a
faceplece size or sizes for the gas mask,
together with the approximate measure-
ments of taces they are designed to fit,
the Bureau will insure that test aubjects
suit such facial measurements.

(¢) Any gas mask parts which must be
removed to performm the facepiece or
mouthplece fit test shall be replaceable
without specisl tools and without dis-
turbing the facepiece or mouthpiece fit,

(4) The faceplece or mouthpiece fit
test, using positive or negative pressure
recomnmended by the applicant and de-
scribed in his instructions will be used
before each test specified in paragraph
(&) of this section, and in § 11.102-4.

{@) (1) Each wearer will enter a cham-
ber containing 100 p.p.m. isoatny] acetate
vapor for & half-msazk facepiece and 1,000
pp.m. isoamyl acetate vapor for a full
faceplece or mouthplece,

(2) The facepiece or mouthpiece may
be adjusted, {f necessary, in the test
chamber before starting the testa.

(3) Each wearer will remain in the
chamber for 8 minutes while performing
the following activities:

(1) Two minutes, nodding and turn-

ing head;

(D) Two minutes, callisthenic arm
movements;

(1i1) Two minutea, running in place,

and

v) Two minutes, pumping with a tire
pump into a 28 lter (1 cuble foot) con-
tainer,

(4¢) Each wearer shall not detect the
odor of isoamyl acetate during the test

111
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§ 11.102-4 Dust, fume, mist, and smoke
teatsj canisters comtaining filters;
minimum requirements.

(n) Clas mask canisters contalning
filters for protection against dusts,
fumes, mists, and smokes in combination
with gasea, vapors, or gases and vapors,
will be tested as prescribed in § 11.140.

(b) Gas mask canisters designed for
protection against smokes will be tested
in an atmospheric concentration of 100
micrograms of dioctyl phthalate per liter
of air at continuous flow rates of (1) 32
lters per minute, and (2) 85 lters per
minute for a period of 5 to 10 seconds,
and the DOP leakage through the canis-
ter shall not exceed 0.03 percent of the
test concentration.

§ 11.102-5 Canister bench tests; mini-
B requirements.

(a) (1) Bench tests, except for carbon
monoxide tests, will be made on an ap~
paratus that allows the test atmosphere
at 505 percent relative humidity and
room temperature (25°+2.5* C.) to enter
the canister continuously at concentra-
tions and rates of flow specified in Tables
5 6, and 7.

(2) Three canisters will be removed
from containers and tested as recefved
from the applicant.

(3) Two canisters, other than those
described in paragraph (a)(2) of this
section, will be equilibrated at room tem-
perature by passing 25 percent relative
humidity air through them at 64 liters
per minute for 8 hours.

(4) Two canisters, other than those
described in paragraphs (a) (2) and (3)
of this section, will be equilibrated at
Toom temperature by passing 85 percent
relative humidity air through them at 6¢
liters per minute for ¢ hours,

(5) The equilibrated canisters will be
resealed, kept in an upright position at
room temperature, and tested within 18
hours.

(b) Front-mounted and back-mounted
gas mask canisters will be tested and
shall meet the minimum requirements
set forth {n Table 5.

(¢) (1) Front-mounted and back-
mounted canisters designated az Type N
canisters shall have & window or other
indicator to warn the gas mask wearer
when the canister will no longer satis-
factorily remove carbon monoxide from
the inhaled air.

(2) Other types of front- and back-
mounted canisters may also be equipped
with & window or other Indicator to warn
of imminent leakage of other gases or
VApPOTS.

(3) The window indicator canisters
will be tested as regular canisters, but
shall show a satisfactory indicator
change or other warning before the
allowsble canister penetration has
occurred.

(d) Chin-style gas mask canisters
shall meet the minimum requirements set
forth in-Table 6,

(e) Escape gas mask canisters shall
meet the minimum requirements aset
forth in Table 7.
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Tasrs §.—CaWETER Ditex T AND REQUIREMENTS YOR FRONT AND Bacx-MoUNTED Gan MasK Cantarzns
@O CFR Part 11, Sabpart 1, § 11.100-8)

Test atmosphare Maximom
allowsble Minimom
Canlgter type Tast eondition Gu Concentry- Fiow  Numbs panetTe- saryioy
tlon, T™le, of Hom, life,
vnpor p- p.m. pm. tauty p.p.JA  minoteg!
Acldgae. .. ..oain Asvenslvod_ ... ... 80 20, 000 M 3 12
Cls 20, 000 [ 3 ] 12
NOy 2, 000 o H ] 12
Equilibrated.__..._.... 80; 20,000 n 4 s 12
Cls 20, 009 7] 4 B 12
NOy €0, 000 12 4 ] 13
20, 000 [ ] 3 [ ] 12
20, 00D 22 4 ¥ 12
30, 000 84 3 [ 12
30, 000 2 4 ) 12
co 20, 000 1 1 0
co 8, 000 " 3 &
co 3, 000 132 3 [
Type N .oeennne. Astecdved _.......... B0y 20, 000 [0 3 [ s
Cly 29, 000 [ 3 [} [ ]
NO, X, 000 o 3 8 [
CCl 20, 000 o 3 1] [y
NH, 30, 000 [ 3 ] [
[of4] 20, 000 164 3 8 [}
co 5, 000 on 3 [
co X, 000 37 3 &) 00
Equilibrated. ._....... 80y 20, 000 31 4 s [
Cl. 20, 400 7] 4 ] ]
NOy 20, 400 ;] + § [
cCl 20, 000 3 4 1 4
NH; 30, 000 2 4 50 8

| Mimmun (e wil] be determined at the indicated panatration.
1 Ralative humldu‘ol teat atmosphere will be 88=13 parcent; tam pefature of test utnnw!nuvm be W2 PC,
) Huimu‘:,n uz.imwt:: l:cuco penetration will be 385 oe, during the minimum Lk, The panetration shall pot sxosed
n ne.
tive hum! dlly of teat atmodphers will be 9843 percent; temperature of tast atmnosphete entering the test
hmu will be 04+2.8° C.—0* C.

TaibLE 8. ~CaNaTER BEINCH TESTS AND REQUIREMENTS FOR CRIN-BTYLE Gas Masx CAXIATINE
(8 CTR Puart 11, Sabpart 1, § 11.100-9)

Tut atmosphote Maximiom
Number allowsbis Mintmuom
Canlatar type Test condition Gas  Conowntra- Flow of penetre- service
at tHon, This, Lts lide,
vapor p.p.m. Lp-m. P.pan. minate
Acidgms............. Asrecelved. ... ....._ 30y 8, 000 “ 1 [ 3 12
Cla‘ &, 000 “ 3 ] 12
N 5, 000 [ H 3 12
Eqoilibrated. _....... B0y 8, 000 ;] 4 [ ] 12
Cly 8, 000 ] 4 [ 12
NO: 8, 000 7] 4 § 12
Orgadic vapors. . ... ) . [, cCL 5, 000 o 3 § 12
!‘.qumbmad .......... cch B, 40D n 4 § 12
Ammonis. ... ...._ recetved. _......... Hs 8, 000 [ 3 0 12
l:qunmmd .......... NH) 5, 000 -] 4 0 12

1 Minimum |ife will be detarmined at the indjcated panetration.

TABLE 7.—CANISTER BENCE TESTS AND REQUIREMENTS FOR EoCars Qi Masx Cantsrrns
(30 CFR Part 11, Bubpert I, § 1L.102-8)

Teat stmosphare Mxdmom
th-' allowable Minimum
Canister typs Twt condition Ou Conoeatra-  Flow p.ml:b srvios
rats, m ife,
nw b m, Lpom, P p m. minutas }
Aoldpm......o..... BO, &, 000 “ 3 ] 12
b Ch' § 00 [} 3 ] 12
NOy g 000 (] 3 [ ] 12
B 000 n 4 ] 12
Cly 4 000 1 ¢ [ ] 12
o L S S T
apots. ., ...
A N - T R
carbon monentde.. L ogm B 4 L+ B
arbon mo N 83 o 3 ] g »
co 3, 000 132 3 [}

| Minimomn it will be detarmined st tha indicated
1 Ralative humidity of test atmospbers will be pmz.mmmuuwnﬂnumc
-m?muw’lu p tion will be 388 on during the minimum e The peastretics shall oot eceosd

-] during
hr-unont\mmmn-uoﬁlou’c during this tast, the woape gas mask shall be squipped with sb slwtive

# Ralative humidity of test atmowphere will be 93 parosnt; hunmmdtmmnmmmt
fxtars will be 4+2.8°°C.—¢" C.
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- Supplied-Air Respirators
;pplied-;i.r respirators; de-

b, 4. air respirators, Including
2y assembled respirators de-
use as respiratory protection
-y into and &scape from
atmospheres areé described as
wg* supolied-air Tespirators.
Ampl’f;tor. for entry Into
y from hazardous atmoepheres,
aists of a motor-driven or
rated blower that permits the
mnce of air when the blower is
peiting, a strong large-diameter
» Jow resistance to alrflow, a
Fwhich the hose and the life-
sttached and a tight-fitting

AE” supplied-gir respira-
A" supplied-air respirator
aith additional devices designed
2% the wearer's head and neck
¢t and abrasion from re-

hrasive material, and with
iy al such as plastic, glass,
Ee. sheet metal, or other sultable
:protect the window(s) of
pods, and helmets which do
Anterfere with the wearer's
ggxmit easy nccess to the ex-
NFince of such window(s) for

~“B" supplied-air respirators.
sk respirator, for entry into
.from attnospheres not im-
" dangerous to life or health,
dsts of a strong large-
# with low resistance to air-
pgh “which the user draws
. by means of his lungs alone,
jii to which the hose is attached,

g «fitting facepiece.

9. BE"’ supplied-air respira-
pe “B" suppiled-air respirator
ith additions] devices de-
t the wearer's head and
st impact and abrasion from
- abrasive material, and with

: rial such as plastic, giass,
heet metal, or other sult-
t0 protect the window(s)
hcods, and helmets which
july interfere with the wearer’s
8 Dermit easy access to the

Y

Ipg_“C* supplied-air respirators.
e respirator, for entry into and
Mo atmospheres not immedi-
parous Lo life or health, which
. & source of respirable breath-
hose, a detachable coupling,
gt valve, orifice, a demand valve
re demand valve, an arrange-
. Bttaching the hose to the

4 & facepiece, hood, or helmet,

APt “CE™ sypplied-air respira-

Py

“C" supplied-air respirator
W with additional devices de-
3 protect the wearer's head and
REt lnpact and ahrasion from

e X Abrasive material, and with
R o Baterial such as plastic, glass,

WYe, sheet metal, or other sult-

: 0 protect the window(s)

8, hoods, and helmets which

RULES AND REGULATIONS

do not unduly interfere with the wearer’s
vision and permit easy access to the ex-
ternal surface of such window(s) for
cleaning.

§ 11.111 Supplied-air respirators;
quired components.

(a) Each supplied-air respiraior de-
scribed in § 11.110 shall, where its design
requires, contain the following compeo-
nent parts:

(1) Faceplece, hood, or helmet;

(2) Alr supply valve, orifice, or de-
mand or pressure-demand regulator;

(3) Hand operated or motor driven
alr blower;

(4) Alr supply hose;

(5) Detachable couplings;

{6) Flexible breathing tube; and

(7) Respirator harness,

(b) The component parts of each
supplied-alr respirator ashall meet the
minimum construction requirements set
forth In SBubpart G of this part.

§11.112 Breathing tubes; minimum re-
quirements.

(a) Flexible breathing tubes used In
conjunction with supplied-air respirators
shall be designed and constructed to
revent:

(1) Restriction of free head move-
ment:

(2) Disturbance of the fit of facepleces,
mouthpieces, hoods, or helmets;

(3) Interference with the wearer’s ac-
tivities; and

(4) Shutofl of mirflow due to kinking,
or {rom chin or arm pressure.

re-

§11.113 Harnesses; installation and
construction; minimum require.
menta.

(a) Each supplied-air respirator shall,
where necessary, be squipped with a
suitable harness designed and con-
structed to hold the components of the
respirator in position against the wear-
er's body.

(b)> Harnesses shall be designed and
constructed to permit easy removal and
replacement of respirator parts, and
where applicable, provide for holding a
full facepiece in the ready position when
not in use,

§11.114 Reapirator containers;
mum requirements.

Supplied-air respirators shall be
equipped with a substantial, durable con-
tainer bearing markings which show the
applicant's name, the type and commer-
cial designation of the respirator it con-
tains, and all appropriate approval labels.

§11.115 Half-mask facepieces, full
facepieces, hoods, and helmets; fit;
minimum requirements.

(a) Half-mask facepleces and full
facepieces shall be designed and con-
structed to it persons with various facial
shapes and sizes either (1) by providing
more than one faceplece size, or (2) by
providing one faceplece size which will
fit varying {acial shapes and sizes.

(h) Full facepieces shall provide for
optional use of corrective spectacles or
lenses, which shall not reduce the res-
piratory protective gqualities of the
respirator,

mini-
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(¢) Hoods and helmets shall be de-
signed and constructed to At persons
with various head sizes, provide for the
optional use of corrective spectacles or
lenses, and {nsure against any restriction
of (ut;ovemznt. by the l;vem*er.

} Facepieces, hoods, and helmets
shall be designed to prevent
fogging, eyeplece

§11.116 Facepieces, hoods, and hel.

mels; eyepieces; minimum require.
ments., e

(a) Facepleces, hoods, and helm
shall be destamed and constructed to p:o'f
vide adequate vision which i not dis-
bort.:)d hy the eyeplece,

(b) All eyepleces except those
Types B, BE, C, and CE mppugd-:g
respirators shall be designed and con-
structed to meet the impact and pene-
tration requirements specifiod tn Pederal
Specification, Mask, Alr Line, and Res-
pirator, Alr Filtering, Induststal GGO-
M-125d, October 11, 1068,

(¢) (1) The eyepleces of AR
CE type supplied-air mpluwr'umumbg
shielded by plastic, glass, woven wire
zheet metal, or other sulteife matartai
which does not interfere with the vision
°f @ Bniclds shall be

() el mountsd -
tached tomt.be fuep-llece to md,::,
access {0 the external surface of -
piece for cleaning. the eze

§11.117 Inhalation and  exhalation
valves; check valves; ndmimum re.
quirements,

(a) Tnhalation and exhalstion
shall be provided where nevssary aod
protected against diatortion,

(b) ;:gmaé:l:n valves shall be:

) tec against damage -
ternal influence; and 12d ex

(2) Desighed and cons

vent inward leakage of con Y D::;
(¢) Check valves desigDed snd con-

structed to allow airflow towars the -

plece only shall be provided i m%-

nections to the faceplece or 4% the hose

fitting near the faceplece of alf Type A,

AE, B, and BE supplied-alr spptrators.

§11.118  Hesd hamesses; stiufuauns re-
quirements,

Facepieces shall be equippes with ad-
Justable and ;}epl:%ubl; hesd »d
which sre designed and copsirmeted
provide adequate tension duriog e, mt:
an even distribution of Dressuss aver the
entire area in contact with the faes

§ 11.119 Head and neck protasgyy - sup.
plied-air respirstors; wmisameny re-
quirements.

Type AE, BE, and CE sypgiet
respirators shall be designes smg ﬂ;:f
structed to provide protection seminat
impact and abrasion from rerwmaing
abrasive materials to the wenemr; hegd
and neck.

§ 11.120  Air velocity and agie .
hoods and helmets; Muul:: dr::
quirements,

Noise levels generated by Yo seapirs-
tor will be measured inside i fond or
heimet at maximum alrflow opssmanie

113
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within pressure and hose length require-
menta and ahall not exceed 80 dBA,

$11.121 Breathing gas; mintwam re
quirements.

(a) Breathing gas used t0 supply sup-
plisd-air respirators shall be respirable
breathing air and contain no less than
19.5 volume-percent of oxygen.

(1) Compressed, gaseous breathing alr
shall meet the applicable minimum grade
requirements for Type 1 gaseous air set
forth in the Compreased Gas Assocla-
tion Commodity Specification for Alir,
G-17.1 (Grade D or higher quality).

(¢) Compressed, lquefled breathing
air shall meet the applicable minimum
grade requirements for Type II liquid
alr set forth In the Compressed Clas
Aszociation Commodity 8pecification for
Afr, G-1.1 (Grade B or higher quality).

£ 11.122 Air supply source; hand-oper-
ated or motor driven air blowers;
Type A supplied-air respirators; min-
imum requirements.

(1) Blpwers shall be designed and
constructed to deliver an adequate
amount of air to the wearer with either
direction of rotation, unless constructed
to permit rotation in one direction only,
and to permit the free entrance of alr
to the hose when the blower is not
operated.

(b) No multiple systems, whereby
more than one user is supplied by one
blower, will be approved, unless each hose
Iine i1s connected directly to a manifold
at the blower.

§11.123 Terminal fittings or chambers;
Type B supplied-air respirators; min-
imum requirements,

{(a) Blowers or connections to air
supplies providing positive pressures shall
not be approved for use on Type B sup-
plied-air respirators.

(b) Terminal Attinds or chambers
employed in Type B supplied-alr respi-
rators, shall be:

(1) Installed in the inlet of the hose;

(2) Designed and constructed to pro-
vide for the drawing of air through cor-
roaion resistant material arranged so as
to be capable of removing material larger
than 0.149 mm. in diameter (149 mi-
crometers, 100-mesh, 0.8, Standard
sleve) .

(3) Installed to provide a means for
fastening or anchoring the fitting o
chamber in a fixed position in & zone of
respirable air.

4 11.124 Suapplied-sir respirators; per-
formance requirements; general,

Supplied-air respirators and the In-
dividual components of each such device
shall, as appropriate, meet the require-
ments for performance and protaction
specified In the tests described in
§4 11.124-1 through 11.124-24,

§ 11.124—1 Hand-operated blower test;
minimum requirements.

(a) Hand-operated blowers shall be
tosted by attaching them to a mechanical
drive and operating them 6 to 8 hours
dally for a period of 100 hours at a speed
necessary to delver 50 liters of air per
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minute through each completely as-
sembled respirator. Fach respirator shall
be equipped with the maximum length of
hosa with which the device is to be ap-
proved and the hose shall be connected
to each blower or manifold outlet de-
signed for hose conmnections,

(b) The crank speed of the hand-
operated blower shall not exceed 50
revolutions per minute in order to de-
liver the required 50 liters of alr per
minute to each faceplece,

(c) The power required to deliver 50
liters of air per minute to each wearer
through the maximum length of hose
shall not exceed one-fiftieth horsepower,
and the torque shall not exceed a force
of 2.3 kg. (5 pounds) on a 20 cm. (8-inch)
crank, as defined in § 11.124-3.

(d) The blower shall operate through-
out the period without failure or indira-
tion of excessive wear of bearings or
other working parts.

§11.124-2 Motor-operated biower tem:
minimum requirements.

(a) Motor-operated blowers shall be
tested by operating them at their speci-~
fied running speed 8 to 8 hours daily for
a period of 100 hours when assembled
with the kind and maximum length of
hose for which the device is to be ap-
proved and when connected to each
blower or manifold outlet designed for
hose connections

(b). The connectien between the motor
and the blower shall be so constructed
that the metor may be disengaged from
the blower when the blower is operated
by hand.

(c) The blower shall operate through-
out the period without failure or indica-
tion of excessive wear of bearings or
other working parts.

(d) Where a blower, which is ordi-
narily motor driven, is operated by hand,
the power required to deliver 50 liters of
alr per minute to each wearer through
the maximum length of hose shall not
exceed one-fiftieth horsepower, and the
torque shall not exceed a force of 2.3 kg.
(5 pounds) on a 20 cen. (8-inch) crank,
as definea in § 11,1243,

(e) Where the respirator 15 assembled
with the facepiece and 15 m, (50 feet)
of the hose for which it is to be approved,
and when connected to one outlet with
all other outlets closed and operated at
& speed not exceeding 50 revolutions of
the crank per minute, the amount of air
delivered into the respiratory-inlet cov-
ering shall not exceed 150 lters per
minute,

§ 11.124-3 Moethod of measuring the

gower and torque required w operate
lowers.

As shown in Figure 1, the blower crank
is replaced by & wooden drum, a (13 cm.
(3 inches) in diameter is convenient).
This drum is wound with about 12 m. (40
feet) of No. 2 picture cord, b. A weight, c,
of sufficient mass to rotate the blower
at the desired speed s suspended from
this wire cord. A magk is made on the
cord -about 3 to 45 m. (10 to 15 feet)
from the weight, c. Another mark is
placed at & measured distance (6-9 m./
20-30 feet is convenient) from the first,
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These are used to facilitate timing. To
determine the torque or horsepower re-
quired to operate the blower, the drum
is started in rotation manually at or
slightly above the speed at which the
power measurement is to be made. The
blower is then permitted to assume con-
stant speed. and then sas the first mark
on the wire leaves the drum, a stopwatch
iz started. The watch is stopped when
the second mark leaves the drum. From
these data the foot-pounds per minute
and the torque may be calculated,

§ 11.124-4 Type B supplied-air respira-
tor; minimum requirements.

No Type B supplied-alr respirator
shall be approved for use with a blower
ar with connsction to an alr supply de-
vice at positive pressures.

§11.124-5 Type C supplied-air respira-
tor, continuous flow class: minimam
requirements.

(a) Raespirators tested under this sec-
tion shall be approved only when they
supply respirable alr at the pressures
and quantities required.

(b) The pressure at the inlet of the
hose connection shall not exceed 863
EN/m'. (125 pounds per square inch
gage).

(¢) Where the pressure at any point
in the supply system exceeds 863 XN/m.?
(125 pounds per square inch gage), the
reapirator shall be equipped with a pres-
sure-release mechanism that will prevent
the pressure at the hose connection from
exceeding 863 kN/m.' (125 pounds per
square inch gage) under any conditions.

§11.124-6 Type € supplied-air respira.
wr, demand and pressare demand
clase ; minimum requirements.

(a) Respirators tested under this sec-
tion shall be approved only when used to
supply respirable air at the pressures and
quantities required.

(b) The manufacturer shall specify
the range of air pressure at the point of
attachment of the air-supply hose to the
alr-supply system, and the range of hose
length for the respirator, For example,
he might specify that the respirator be
used with compressed air at pressures
ranging from 280-550 ¥N/m." (40 to 80
pounds per square inch) with from 6 to
76 m. (15 to 250 feet) of air-supply hose.

(¢} The specified air pressure at the
point of attachment of the hose to the
alr-supply systemn shall not exceed 833
EN/m.! (125 pounds per square inch
gage).

(d) (1) Where the.pressure in the air-
supply system exceeds 863 kN/m." (125
pounds per square Inch gage), the res-
pirator shall be equipped with a pres-
sure-release mechanism that will pre-
vent the pressure at the point of attach-
ment of the hose to the air-supply sys-
tem from exceeding 863 kN/m. (125
pounds per square inch gage).

(2) The pressure-release mechanism
ghall be set to operate at a pressure not
more than 20 percent above the manu-
facturer's highest specified pressure. For
example, if the highest specified pres-
sure is 883 kN/m." (125 pounds per square
inch), the pressure-release mechanism
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would be set to operate at a maximum of
ilﬁ?:? kN/m. (150 pounds per aquare
).

§ 11.124-7 Air-supply line tests; mini-
mum requirements.

Afr supply lines employed on Type A,
Type B, and Type C suppiied-air reapi-
rators sha'l meet the minimum test re-
quirements set forth in Table 8.

§11.124-8 Harness test; minimum re-
quirements,

(a) (1) Shoulder straps employed on
‘Type A supplied-air respirators shall be
tested for strength of material, joints,
and seams and rmust separately with-
stand a pull of 113 kg. (250 pounds) for
30 minutes without failure.

(2) Belts, rings, and attachments for
life lines must withstand a pull of 138
kg. (300 pounds) for 30 minutes without
faflure,

(3) The hose shall be firmly attached
to the harness so as to withatand a pull
of 113 kg. (250 pounds) for 30 minutes
without separating, and the hose at-
tachments shall be arranged so that the
pull or drag of the hose behind an ad-
vancing wearer does not disarrange the
harness or exert pull upon the facepiece,

(4) The arrangement and suitability

f all harness accessories and fittings will
be considered.

(b) (1) The harness employed on Type
B supplied-air respirators shall not be
uncomfortable, disturbing, or Interfere
with the movements of the wearer,

(2) The harness shall be easily adjust-
able to various sizes,

(3) The hose shall be attached to the
harness in a manner that will withstand
a pull of 45 kg. (100 pounds) for 30 min-
utes without separating or showing signs
of faflure.

(4) The design of the harness and
attachment of the line shall permit drag-
ging the maximum length of hose con-
sidered for approval over a concrete floor
without disarranging the harness or
exerting a pull on the facepiece.

(5) The arrangement and sultability of
all harness accessories and fittings will
be considered.

(c) The harness employed on Type C
respirators shall be similar to that re-
quired on the Type B respirator, or, it
may consist of a simple arrangement for
attaching the hose to a part of the wear-
er's clothing in a practical manner that
prevents a pull equivalent to dragging
the maximum length of the hose over a
concrete floor from exerting pull upon
the respiratory-inlet covering.

(d) Where supblied-air reapirators
have & rigid or partly rigid head covering,
& sultable harness shall be réquired to
assist in holding this covering In plsce.

§11.124=9 Breathing tube test; mini.
mum requirements.

{a) (1) Type A and Type B supplied-
air respirators shall employ one or two
flexible breathing tubes of the non-
kinking type which extand from the face.
piece to a connecting hose coupling
attached to the belt or harness,

(2) The breathing tubes employed shall
_rmu free head movement, insure
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against closing off by kinking or by chin
or arm pressure, and they shall not create
a puil that will loosen the facepiece or
disturb the wearer.

(b) Breathing tubes employed on Type
C supplied-air respirators of the con-
tinuous flow clazs shall meet the mini-
mum requirements set forth in paragraph
(a) of this section, however, an exten-
sion of the connecting hose may be em-
ployed in leu of the breathing tubes
required.

(c) (1) A flexible, nonkinking type
breathing tube shall: (1) Re employed on
Type C supplied-air respirators of the
demand and pressure-demand class; and
(i1) extend from the facepiece to the de-
mand or pressure-demand valve, except
where the valve is attached directly to the
{acepiece.

(2) The breathing tube sghall permit
free head movement, insure against clos-
ing off by kinking or by chin or arm pres-
sure, and shall not create a pull that will
loosen the faceplece or disturb the
wearer,

§ 11.124-10 Airflow resistance test,
Type A and Type AE supplied-sir res-
pirators; minimum requirements.

{(s) Airflow resistance will be deter-
mined when the respirator is completely
assembled with the respiratory-injet
covering, the air-supply device, and the
maximum length of air-supply hose
colled for one-half its length in loops 1.5
to 2.1 m. (5 to 7 feet) in diameter.

(b) The inhalation resistance, drawn
at the rate of 85 liters (3 cubic feet) per
minute when the blower is not operating
or under any practical condition of
blower operation shall not exceed the
following amounts:

Mazimum length of hose
for which resplrator is
spproved

Mazimum resistance,
water column haight

Font Moters Inches Millimetars
L] n 1.5 n
180 46 2.4 ™
250 78 33 89
300 n 40 03

(¢) The exhalation resistance shall not
axceed 25 mm. (1 inch) of water-column
height at a flow rate of 85 liters (3 cubic
feet) per minute when the blower i3 not
operating or under any practical condi-
tion of blower operation.

§11.124-11 Airflow rvesistance test;
Type B and Type BE supplied-air res-
pirators: minimum requirementa.

(a) Airflow resistance shall be deter-
mined when the respirator is completely
sssembled with the respiratory-inlet
covering and the hose in the maximum
length to be considered for approval,
colled 1n loope 1.5 to 2.1 m, (§ to 7 feet)
in diameter.

(b) Airflow resistance shall not exceed
38 mm. (1.5 inches) of water-column
height to air drawn at the flow rate of
85 liters (3 cubic feet) per minute.

(¢) The exhalation resiztance shall
not exceed 25 mm, (1 inch) of water-col-
umn height at this flow rate.
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§11.124-12 Airflow resistance test;
Type C supplied-air respirator, con-
tinuous flow eclass and Type CE
supplied-air respirator; minimuam re.-
quitements.

The resistance to air flowing from the
respirator shall not exceed 25 mm. (1
inch) of water-column height when the
air flow into the respiratory-inlet cover-
ing s 115 liters (4 cubic feet) per minute.

§11.124-13 Airflow resistance test;
Type C supplied-air respirstor, de-
mand class; minimum requirements.

(a) Inhalation resistance shall not ex-
ceed 50 millimeters (2 Inehes) of water
at an air fow of 115 liters (4 cubic feet)
per minute.

(h) The exhalation resistance to a flow
of air at a rate of 85 liters (3 cubic feet)
per minute shall not exceed 25 milli-
meters (1 inch) of water,

§11.124-14 Airflow recistance test;
Type C supplied-air respirator, pres-
sure-demand  class; minimum re-
quirements.

(a) The static pressure in the face-
piece shall not exceed 38 mm. (1.5
inches) of water-column height.

(b) The pressure in the facepiece shall
not fall below atmospheric at inhalation
airflows Jess than 115 liters (4 cubic feet)
per minute.

{c) The exhalstion resistance to
flow of air at & rate of 85 liters (3 cubic
feet) per minute shall not exceed the
static pressure in the facepiece by more
than §1 mm. (2 inches) of water-column
height.

§11.124-15 Exhalation vahe
teat,

(a) Dry exhalation vaives and valve
seats will be subjected to a suction of 26
mm. water-column height while fn a nor-
mal operating position.

(h) Leakage between the valve and
valve seat shall not exceed 30 milliliters
per minute,

§11.124-16 Man tests for gases and
vapors; supplied-air respirators; gen-
eral performance requirements.

(a) Wearers will enter a chamber con-
taining a gas or vapor as prescribed in
§811.124-17, 11.124-18, 11.124.19, and
11.124-20. .

(b) Each wearer will spend 10 minutes
in work to provide observations on free-
dom of the device from leakage. The
freedom and comfort allowed the wearer
will also be considered.

(¢) Time during the test period will
be divided as follows:

(1) Five minutes. Walking, tuming
head, dipping chin: and

(2) Five minutes. Pumping air with a
tire pump Into a 28-liter (1 cubie foot)
container, or equivalent work.

(d) No odor of the test gas or vapor
shall be detected by the wearer in the
air breathed during any such test, and
the wearer shall not be subjected to any
undue discomfort or encumbrance be-
cause of the fit, air delivery, or other
features of the respirstor during the
testing period,

Jeakage
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$11.124-17 Man test for gases and
vapors; Type A and Type AE respira-
tors; test requiremenis,

(a) The completely assembled respi-
rator will be worn in a chamber contain.
ing 0.1 +0.025 percent lsoamyl acetate
vapor, and the blower, the intake of the
hose, and not more than 25 percent of
the hose length will be located in isoamyl
acetate-free air.

(b) The man in the isoamyl acetate
atmosphere will draw his inspired air
through the hose, connections, end all
parts of the air device by means of his
lungs alone (blower not operating).

{¢) The 10-minute work test will be
repeated with the blower in operation
st any practical speed up to 50 revolu-
tions of the crank per minute,

§11.124-18 Man test for gases and
vapors; Type B and Type BE respira-
tors ; lest requirements.

(a) The completely assembled respi-
rator will be worn in a chamber contain-
Ing 0.1+0.025 percent isoamyl acetate
vapor, angd the intake of the hoee, and
not more than 25 percent of the hose
length will be located in isoamyl acetate-
Iree air.

(b) The man in the {soamyl acetate
atmosphere will draw his inspired afr
through the hose and connections by
means of his lungs alone,

$11.124-19 Man test for gases and
vapors; Type C respirators, continu-
ous-flow class and Type CE supplied-
air respirators; test requirements.

(a) The completely assembkled respi-
rator will be womn in a chamber contain-
Ing 01+0.025 percent isoamyl acetate
vapor, the intake of the hose will be
connected to a suitable source of respi-
rable air, and not more than 25 percent
of the hose length will be located in
isoamyl acetate-free air.

(b) The minimnum flow of air required
to maintain a positive pressure in the
respiratory-inlet covering throughout
the entire breathing cycle will be sup-
plied to the wearer, provided however,
that airfiow shall not be leas than 115
liters per minute for tight-fitting and not
less than 170 liters per minute for loose-
fitting resgiratory inlet-coverings.

(¢) The test will be repeated with the
maximum rate of flow attalnable within
specified operating pressures.
$11.124-20 Man test for gases and

vapors; Type C supplicd-air respira.
tors, demand and pressure.demand
classes ; test requirements.

(a) The completely assembled respi-
rator will be worn in a chamber contain-
ing 0.1+0.025 percent isoamyl acetate
vapor, the intake of the hose will be con-
nected to a suitabje source of respirable
air, and not more than 25 percent of the
hose length will be located in isoamyl
acetate free air,

(b) The test will be conducted at the
minimum pressure with the maximum
hose length and will be repeated at the
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maximum pressure with the minimum
hoee length.

§11.124-21 Tests for protection during
abrasive blasting; T:r AE, Type BE,
and Tyre CE supplied-air respirators;
general performance requirements.

() Tests will be made under condi-
tions of typical abrasive blasting opers-
tion.

(b) The tests prescribed in §§ 11.124—
22, 11,124-23, and 11,124-2¢ will be con-
ducted under the foliowing conditiona:

(1) A suction-feed abrasive blasting
outfiit will be used by the wearer:;

(2) The diameter of the air jet shall
be 5 mm. (v inch);

(3) Alr pressure will be 276-483 kN/
m.! (40-70 pounds per square inch);

(4) The abrasive used will contain a
oomposition of 89+ percent free silica
(8BIOy) ;

(5) The size properties of the abrasive
used will be a mixture of 90 percent by
wejght of essentially No. 1 sandblast sand
and 10 percent air-floated fines; and

(6) The No. 1 sand used will meet a
size speciflcation of not more than 10
percent ont a 20-mesh sieve and not more
than 10 percent through a 35-mesh sieve;
99+ percent, of the fines will be able to
pass through a 270-mesh sieve. All size
determinations will be made by standard-
mesh sieves,

(c) Tests will be conducted for 30 min-
utes continuously.

(d) (1) The person wearing the res-
pirator will sandblast the inside surface
of a common iron kettle of approximate
hemispherical shape (about 78 em. (30
inches) in diameter, and 113.8 liters (3¢
gallons) capacity).

(2) The kettle wil} be placed with the
plane of the opening inclined 45* from
s vertical position and with the lowest
point of the rim at about the height of
the person’s hips.

(3) The wearer will stand at one poci-
tion in front of the kettle and lean aver
until the upper part ot the body is in-
clined to parallel the face of the kettle,

(4) The wearer will blast the entire
inner surface of the kettle with the biast
at all times directed approximately at
right angles to the surface with the nog-
tle of the gun approximately 15 cm. (8
inches) from the surface, and with his
head sapproximately 48 cm. (18 inches)
from the nozzle.

(5) The wearer will move his head for-
ward, backward, and sideways during
each blasting operation.

(e) (1) Alr will be withdrawn continu-
ously during the test at the rate of 32
liters (1.13 cubic feet) per minute from
the respiratory-iniet covering at a point
as near as convenient to the wearer's
nostrils.

(2) Simultaneously air will be drawn
at the same rate from the source of in-

take air to the respirator,

(1) Respirators tested in accordance
with  $§11.124-22, 11.124-23, and
11.124-24 shall meet the following 1nini-
mum requiremesis:
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(1) The amount of particulate matter
in the air withdrawn from the respira-
tory-inlet covering shall not exceed the
amount of particulate matter supplied
to the respirator by more than 0.5 mg.
for the 30-minute test period;

(2) The wearer of the respirator in
this test shall not experience undue en-
cumbrance and discomfort because of the
fit, alr delivery, or other features of the
respirator; and,

(3) The head and shoulder covering
shall adequately protect the wearer
!rpm discomfort or injury due to im-
pact or abrasion from the rebounding
material during the test.

§11.124-22 Test for protection during
abrasive blasting; Type AE supplied-
air respirator; test requirements.

(a) The respirator will be arranged
a3 prescrioed in § 11.124-.17(a), and the
tests prescribed n §11.124-21 will be
performed.

(b} The wearer will draw his in-
spired air through the hose, connec-
tions, and all parts of the air device by
means of his lungs alone (blower not
operating).

(¢) The test will be repeated with the
blower in operation at any practical
speed up to 50 revolutions per minute
of the crank.

§11.124-23 Teut for protection during
abrasive blasting; Type BE supplied-
Rir respirator; test requirements.

(a) The respirator will be/arranged
a# prescribed In § 11.124-18(a), and the
tests prescribing in §11.124-21 will be
performed.

(b) The wearer will draw his inspired
air through the hose, connections, and
all parts of the air device by means of
his lungs alone,

§11.124-24 Test for

rotection during
abrasive blasting;

ype CE supplied-

air respirator; test requirements.

(a) The respirator will be arranged
a8 prescribed in § 11.124-19(a), and the
tests prescribed in §11.124-21 will be
performed.

Pigure 1.—Apparatus for measuring powsr
required to operate blower. (30 CFR Yart 11,
Subpart J, § 11,134-8)
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Svbpart K—Dust, Fume, and Mist
Resplrat s

$11.130 Dust, fume, and mist respira-
tors ; description.

Dust, fume, and mist respirators, in-
cluding all compiletely assembled respi-
rators designed for use as respiratory
protection during entry into and escape
Irom hazardous particulate atmospheres
which contaln adequate oxygen to sip-
port life, are described as follows:

(a) Respirators, either with replace-
able or reusable fllters, designed as res-
piratory protection asgainst dusts (1)
having an air contamination level not
leas than 0.05 milligram per cuble meter
of air, including but not limited to coal,
arsenic, cadmium, chromium, lead, and
manganese: or (2) duits having an air
contamination level not less than 2 mil-
lHon parficles per cubje foot of air, in-
cluding buat not limited to aluminum,
flour, iron ore, and free silica, resulting
principally from the disintegration of a
solid, e.g., dust clouds produced in min.
ing, quarrying, snd tunneling, and in
dusts produced during industrial opera-
tions, such as grinding, erushing, and
the general processing of minerals and
other materials,

(b) Respirators, with replaceable fil~
ters, designed as respiratory protection
against fumes of various metals having
&n air contamination level not less than
0.05 milligram per cubic meter, includ-
ing but not Umited to aluminum, ant.
mony, arsenic, cadmium, chromtum, eop-
per, iron, lead, magnesium, manganese,
mercury (except mercury vapor), and
zine, which result from the sublimation

r condensation of their respective
vapors, or from the chemical reaction
between their respective vapors and

gases,

{c) Respirators, with replaceable fil-
ters, designed as respiratory protection
against mists of materials having an alr
contamination level not less than 0.05
milligram per cubic meter or 2 million
particles per cubic foot, e.g., mists pro-
duced by spray coating with vitreous
enamels, chromic acid mist produced
during chromium plating, and other
mists of materials whose liquid vehicle
does not produce harmful gases or
vapors.

(d) Reapirators, with replaceable fil
ters, designed as respirstory protection
against dusts, fumes, and mists having
an air contamination level less than 0.05
milligram per cuble meter, including but
not limited to lithium hydride and Yeryl-
Hum, and against radionuclides.

(¢) Respirators, with repiaceable fil-
ters, designed as respiratory protection
against radun daughters, and radon
daughters attached to dusts, fumes, and
mists,

(f) Respirators, with replaceable fil-
ters. designed as respiratory protection
against asbestos-containing dusts and
mists.

(g) Respirators, with replaceable fil-
ters, designed as protection against var-
fous combinations of particulate matter.

(h) Single~use dust respirators de-
signed as respiratory protection against
pneumoconiosis- and fibrosis-producing
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dusts, or dusts and mists, including but
not Umited to aluminum, ashestcs, ocoal,
flour, iron ore, and free silica,

(1) The types of dust, fume, and mist
respirators in parsgrapha (a) through
(g) of this section may also be claasified
according to thelr deslgn as follows:

(1) Alr-purifying respirators; and

(2) Powered air-purifying respirators.

§ 11.131 Dust, fume and mist respira-
tors; required components.

(a) Each dust, fume, and mis respi-
rator described in §11.130 shall, where
its design requires, contain the following
component parts:

(1) Facepiece, mouthpiece with nose-
clip, hood, or helmet;

(2) Pilter unit;

(3) Hamess;

(4) Attached blower; and

(5) Breathing tube.

(b) The components of cach dust,
fume, and mist respirator shall meet the
minimum construction requirements set
forth in Subpart G of this part.

§11.132 Breathing tubes; minimum re-
quiremenits.

(a) Flexible breathing tubes used in
conjunction with respirators shall be de-
signed and constructed to prevent:

(1) Restriction of free head move-
ment;

(2) Disturbance of the fit of face-
pleces, mouthpieces, hoods, or helmets;

(3).Interference with the wearer's ac-
tivitles; and

(4) Shutoff of alrflow due to kinking,
or from chin or arm pressure.

§11.133 Harnesses; installation and
construction; minimum  require.
menta.

(s) Each respirator shall, where nec-
essary, be equipped with a suitable har-
ness designed and constructed to hold
the components of the respirator in po-
sition against the wearer’s hody.

(b) Harnesses shall be designed and
constructed to permit easy removal and
replacement of respirator parts, and,
where applicable, provide for holding a
full facepiece in the ready position when
not in use.

§ 11.134 Respirator containers;
mum requirements.

(a) Except as provided in paragraph
(b) of this section each respirator shall
be equipped with a substantial, durable
cantainer bearing markings which show
the applicant's name, the type of respira-
tor is contains, and all appropriate ap-
proval labels.

(b) Containers for single-use respira-
tors may provide for storage of more
than one respirator, however, such con-
tamners shall be designed and construct-
ed to prevent contamination of respira-
tors which are not removed, and to pre-
vent damage to respirators during trans-
it.

§11.135 Half-mask focepicres, full
facepieces, hooda, helmets, and
mouthpicees; fit; minimum requirs.
ments,

(a) Half-mask facepieces and full
facepieces shall be designed and con-
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structed to fit persons with various facial
shapes and sizes either: (1) By providing
more than one facepicce slze, or (2) by
providing one facepiece size which will
fit varying facial shapes and sizes.

(b) Full {acepieces shall provide for
optional use of corrective spectacles or
lenses, which shall not reduce the respi-
::tory protective qualities of the respira-

r

(¢} Hoods and helmets shall be de-
signed and constructed to fit persons with
various head sizes, provide for the op-
tiona]l use of corrective spectacles or
lenses, and Insure against any restriction
of movement by the wearcr,

(d) Mouthpieces shall be equipped
with noseclips which are securely at-
tached to the mouthplece or respirator
and provide an airtight seal.

(e) Facepicces, hoods, and helmets
shall be designed to prevent eyeplece
togging.

(1) Half-mask facepieces shall not in-
terfere with the fit of common industrial
safety corrective spectacles, as deter-
mined by the Bureau's facepiece tests in
§511.140-1 and 11.140-2.

§11.136 Facepieces, hoods, and hel.
mets; eyepieces; minimum require.
ments.

Facepleces, hoods, and helmets shall he
designed and construeted to provide ade-
quate vision which is not distorted by the
eyepieces,

§ 11,137 Inhalation and exhalation

valves; minimum requirements.

(a) Inhalation and exhalation valves
shall be protected against distortion.

(b) Inhalation valves shall be designed
and constructed and provided where nec-
essary to prevent excessive exhaled air
from adversely affecting flters, except
where fllters are specifically designed to
resist moisture as prescribed in
§ 11,140-5.

(¢) Exhalation valves ghall be: (1)
Pravided where necessary: (2) protected
sgainst damage and external influence:
and (3) designed and constructed to
:'revent inward leakags of contaminaced

r. .

§ 11,138 Head harnesses: minimum re.
quirements.

(a) All facepieces shall be equipped
with head harnesses designed and con.
structed to provide adequaie tension
during use and an even distribution ot
pressure over the entire area in contact
with the face,

(b) Facepiece head harnesses, except
those employed on single-use respirators,
shall be adjustable and replaceable,

(c) Mouthpieces shall be equipped,
where applizable, with adjustable and
replaceable harnesses, designad and con-
structed to hold the mouthpiece in place,
§ 11.139 Air velocity and noise lcvels;

hot_)dc and helmets; minimum re.
guir:ments.

Noise levels g=nerated by the respira-
tor will be measured inside the hood or
helmet at maximum airflow obtainahle
and shall not exceed 80 dBA.
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$ 11.140 Dus, fume, and mist respira-
tors; performance requiremenus;
general.

Dust, fume, and mist respirators and

k e individual components of each such

device shall, as appropriste, meet the

requirements for performance and pro-

tection specified in the tests described in

§§ 11.140-1 through 11.140-12 and pre-
scribed in Tables 9 and 10.

§ 11.140-1 Isoamyl acetate tighiness
test; dust, fume, and mist respirators
designed for respiratory protection
against fumes of various metals hav-
ng an air contamination level not less
than 0.05 milligram per cubic meter;

minimum requirements.

(a) The respirator will be modified In
such a manner that all of the air that
normally would be inhaled through the

ation port(s) is drawn through an
efficient activated charcoal-filled can-
ister, or cartridge(s), without interfer-
ence with the face-contacting portion of
the facepiece,

(b) The modifled respirator will be
WoIT by persons for at least 2 minutes
each in'a test chamber containing 100
parts (by volume) of isoamyl-acetate
vapor per million parts of air.

(c) The odor of isoamyl-acetate shall
not be detected by the wearers of the
modified respirator while in the test
atmosphere.

§ 11.140-2 lscamyl acciate tightness
test; respirators designed for respira-
lmz protection against dusts, fumes,
and mists having an air contamina-
tion level less than 0.05 milligram
per cubic meter, or against radio-
nuclides; minimum requirements.

(a) The applicant shall provide »
charcoal-fllled canister or cartridge of
a sire and resistance similar to the filter
unit with connectors which can be at-
tached to the facepiece in the same man-
ner as the fllter unit.

(b) (1) The canlister or cartridge will
be used in place of the fliter unit, and
persons will each wear a modified half-
mask facepiece for § minutes in a test
chamber containing 100 parts (by
volume) of lsoamyl-acetate vapor per
million parts of afr.

(2) The following work schedule will
be performed by each wearer in the test
chamber:

() Two minutes walking, nodding,
and shaking head in normal movements;
and

(1i) Three minutes exercising” and
running in place.

(3) The facepiece shall be capable of
adjustment, according to the applicant's
instructions, to each wearer's face, and
the odor of lsoamyl-acetate shall not be
datectable by any wearer auring the teat.

(¢) Where the respirator is equipped
with a full facepiece, hood, helmet, or
mouthpiece, the canister or cartridge will
be used in place of the filter unit, and
persons will each wear the modified res-
piratory-inlet covering for 5 minutes in
a test chamber containing 1,000 parts (by
volume) of isvamyl-acetate vapor per
mullion parts of alr, per{forming the work

RULES AND REGULATIONS

aschedule specified in paragraph (b)(2)
of this section.

§ 11.140-3 Air-purifying filter tests;
performance requirements; general.

Dust, fume, and mist respirators will
be tested in accordance with the schedule
set forth in Table 10 to determine their
effectiveness as protection against the
particulate hazards specified therein,

§11.140-4 Silica dust test; single-use or
reuseable filters; minimum require-
ments.

(a) 'Three respirators with single-use
filters will be tested for periods of 90
minutes each at a continuous airflow
rate of 32 liters per minute for air-puri-
fying respirators, and for periods of 4
hours each at a flowrate not less than
115 liters per minute to tight-fitting face-
pleces, and not less than 170 liters per
minute to loose-fitting hoods and hel-
E::s for powered alr-purifying respira-
{b) The relative humidity in the test
chamber will be 20-80 percent, and the
room temperature approximately 25¢ C.

(¢) The test suspension in the chamber
will not be less than 50 nor more than
60 milligrams of flint (994 percent free
silica) per cublc meter of air.

(d) The flint in suspension will be
ground to pass 99-+ percent through a
270-mesh sieve.

(¢) The particle-size distribution of
the test suspension will have a geometric
mean of 0.4 to 0.8 micrometer, and the
standard geometric deviation will not
exceed 2.

(f) The total amount o’ unretained
test suspension in samples taken during
testing shall not exceed 1.5 milligrams
for an sair-purifying respirator, 14.4 mil-
ligrams for a powered air-purifying res.
pirator with tight-fitting facepiece, and
21.3 milligrams for a powered air-purify-
ing respirator with loose-fitting hood or
helmet.

(@) Three respirators with reusable f11-
ters will be tested and shall meet the
requirements specified in paragraphs (a)-
through (f) of this section; each filter
shall be tested three times: Once as re-
ceived; once after cleaning; and once
after recleaning. The applicant's instruc-~
tions shall be followed for each cleaning.

$ 11.140-5 Silica-duat test; single-use
dust respirators; minimum require-
ments.

(a) Three respirators will be tested.

(b) As described in § 11,1404, airflow
will be cycled through the respirator by
a breathing machine at the rate of 24
respirations per minute with & minute
volume of 40 liters; a breathing machine
cam with a work rate of 622 kg.-m.’/min-
ute shall be used.

(e) Air exhaled through the respirator
will be 35* =2° C. (85° =3* P.) with
94 +3 percent relative humidity.

(d) Alr inhaled through the respira-
tor will be sampled and analyzed for
respirator leakage.

(e; The total amount of unretained
test suspension, after drying, in samples

taken during testing, shall not exceed 1.8
milligrams for any single test.

§11.140-6 Lead fume test; minimum
requirements,

(a) Three respirators will be tested
for a period of 312 minutes each at a
continuous airflow rate of 32 liters per
minute for air-purifying respirators, and
for periods of 4 hours each at a flow rate
not less then 115 liters per minute to
tight-fitting facepieces, and not less than
170 liters per minute to loose-fitting
hoods and helmets for powered air-
purifying respirators.

(b) The relative humidity in the test
chamber will be 20-80 percent, and the
room {emperature approximately 256* C.

(¢c) The test suspension in the test
chamber will not be less than 15 nor
more than 20 milligrams of freshly gen-
erated lead-oxide fume, calculated as
lead (Pb), per cubic meter of air.

(d) The fume will be generated by
impinging an oxygen-gas flame on
molten lead.

(¢) Bamples of the test suspension will
be taken during each test. period for
analysis.

(1) The total amount of unretained
test suspension in the samples taken dur-
ing testing, which s analyzed and calcu-
lated as lead (Pb), shall not exceed 1.5
milligrams of lead for an air-purifying
respirator, 4.2 milligrams of lead for a
powered air-purifying respirator with
tight-fitting facepiece, and 6.2 milli-
grams of lead for a powered air-purify-
ing respirator with loose-fitting hood or
helmet.

§ 11.140-7 Silica mist test; minimum
requirements.

(a) Three respirators will be tested
for a period of 312 minutes e¢ach at a
continuous airflow rate’of 32 liters per
minute for air-purifying respirators, and
for periods of 4 hours each at a flow
rate not less than 115 liters per minute
to tight-fitting facepieces, and not leas
than 170 liters per minute to lcose-fitting
hoods and helmets for powered air-
purifying respirators.

(b) The room tempercture in the test
chamber will be approximately 25* C.

(¢) The tast suspension in the test
chamber will not be less than 20 nor
more than 25 milligrams of silica mist,
weighed as silica dust, per cubic meter
of air.

(d) Mist will be produced by spraying
an agqueous suspension of flint (994 per-
cent free silica), and the flint shall be
ground to pass 99+ percent through a
270-mesh sieve.

(e) Samples of the test suspension
will be taken during each test period for
analysis.

(f) The total amount of silica mdst un-
retained in the samples taken during
testing, weighed as silica dust, shall not
exceed 2.5 milligrams for an air-purify-
ing respirator, 6.9 milligrams for a pow-
ered air-purifying respirator with tight-
fitting facepiece, and 10.2 milligrams for
s powered air-purifying respirator with
loose-fitting hood or helmet.
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§11.140—8 Tests for respirators de-
signed for respiratory protection
against more than one typs of dis.
persoid; minimum requirements.

Respirators designed as respiratory
protection against more than one partic-
ulate hazard (dust, fums, or mist) shall
comply with all the requirements of thia
part, with respect to each of the specific
hazards involved.

$11.140-9 Airflow resistance tests; all
dust, fume, and mist respirators;
minimam requirements,

(a) Resistance to airflow will be meas-
ured in the faceplece, mouthpiece, hood,
or helmet of & Just, fume, or mist res-
pirator mounted on a test fixture with
air flowing at a continuous rate of 85
Hters per minute, both before and after
each test conducted in accordance with
§3 11,1404 through 11.140-7.

(b) The maximum allowable resistance
requirements for duat, fume, and mist
respirators are as follows:

MaixMUM Remsrance
(mum. watar-column height)

Final Kxhals-
Type of respirator tion

12
]

X
ughter 18
Asbastos dust and mist._. . 18

1 Meoasgred alter zlies dust test describwed in § 11.140-4.

§ 11.140-10 Exhaladon valve leakage
test ; minimum requirements.

(a) Dry exhalation valves and walve
seats will be subjected t0 a suction of 25
mm. water-column height while In a
normal operating position.

(b) Leakage between the valve and
valve seat shall not exceed 30 milliliters
per minute.

e
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§ 11.140=11 DOP filter test; respirators
designed as respiratory protection
agalnet dusts, fumes, and mists hav.
ing an air contamination level less
than 0.05 milligram cubie meter
and against radionuelides; minimum
requirements.

(a) All single air-purifying respirator
filter units will be tested in an atmos-
phere concentration of 100 micrograms
of DOP per liter of air at continuous flow
rates of 32 and 85 liters per minute for
a period of 5 to 10 seconds.

(b) Where fllters are to be used in
pairs, the flow rates will be 18 and 42.5
liters per minute, respectively, through
each filter.

(¢) The filter will be mounted on a
connector in the same manner as used
on the respirator, and the totsl leakage
for the connector and filter shall not ex-
ceed 0.03 percent of the ambient DOP
concentration at either flow rate,

§ 11.140-12 Silica dust loading test;
respirators designed as protection
against dusts, fumes, and mists hav-
ing an air contamination level less
than 0.05 milligram per cubic meter
and against radionuclides; minimum
requirements.

Three respirators will be tested in
accordance with the provisions of
$ 11.140-4 and shall meet the minimum
requirements of §§ 11.140—4 and 11.140.9.

TaBLk 3. —FACEMECE Tyt REQUIREMENTS
(30 CFR Part 11, Subpart K, § 13.140-1, et 5aq.)

Pressure Ilonmylh:‘uhu

tightnes
tat

Respirator types —
11, 140-1 1L 140-3

! Tt {5 raquired only where applioable.

TABLE 10—AT-PURIFTING AND POWERED AIR-PURDYING REAMEATOR FrEx TESTE REQUIRED FOR APPROVAL
(30 CFR Part 11, Subpart K, § 11,1404, ot saq.)

Respirawr typs

L) por
Bilica dust testa et tagt

Laad
fume
tant

tant
1L 1404 11 1404 1L 140-12 IL 1404 1L 140-7 1L MO-11

Dusts: Alr Contamination Laval not less then 0.08 mg/
M or 2 mgpcl.
ruﬁu: Atr Contamination Level not b than 0.08 mg/

Mists: Alr Contamination Levsl not lu thas 0.08 mg/

M? or 2 mppel.

Dusts, Fumes, and Mists: Alr Contamination Lavel .
atides.

less then 0.04 mg/M? or 2 mppef, and radion
Radon danghsiers.__. =2
Asbestos-containing dorta dnd mibsty_....cveenunner -
Bingle-usedust and mist resplraton

o —

| For resistance only.
¥ For penetration only.
3 Teat required only whers applicabls:
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Subpart L—Chemical Cartridge
Respirators

§ 11.150 Chemlcal cartridge respirators;
description.

Chemical cartridge respirators includ-
ing all completely assembled respirators
which are designed for use as respiratory
protection during entry into or escape
from atmospheres not Iimmediately
dangerous to life and health, are de-
scribed according to the specific gases or
vapors against which they are designed
to provide respiratory protection, as
follows:

Marimum use
concentration, parts

per million

Type of chemical
cartridge respirator:

T Not-for use against organic vapors with
poOT wWarning properties or thoce which gen-
erate high heets of reaction with sorbent
material in the cartridge.

¢ Maximun use concentrations mre lower
for organi¢c vepors which produce atmos-
nheres immediatsly hazardous to lfe or
health st concentrations equal“to or lowar
than this concentration.

Norte: Chemical cartridge respimtore for
respiratory protection agninst gases or vapors,
which are not apecifically listed with their
maximum use concentration exoept peati-
cides, may be approved if the applicant sub-
mit: & request for such approval. in writing,
to the Bureau. The Bureaut and the Institute
shall consider ench such appilcation and ag-
oept o refact the application after a veview
of the effects on the wearar's health and
mfoty and in the light of any fleld experience
in use of chemical cartridge respirators as
oprotectiorn against such hazards,

$11.151 Chemical cartridge respirators;
required components.

(a) ‘Each chemical cartridge respira-
tor described in § 11,150 shall, where its
demgn requires, contain the following
component parts:

(1) Facepiece, mouthpiece, and nose-
clip, hood, or helmet;

(2) Cartridge:;

(3) Cartridge with filter;

(4) Harness;

(5) Breathing tube; and

(6) Attached blower.

(b) The components of each chemical
cartridge respirator shall meet the mini-
mum construction requirements set
forth in Subpart G of this part.
$11.152 Curtridges in parallel; resist

ance requirements.

Where two or more cartridges are used
in parsllel, their resistance to airflow
shall be essentially equal.

§71.153 Cartridges; color and mark-
ings; requirements.

The color and markings of all car-
tridges or labels shall conform with the
requiremants of the American National
Swandard for Identificstion of Gas Mask
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Canisters, K13.1, obtainable from Amer-
ican National Standards Institute, Inc.,
1430 Broadway New York, NY 10018,

154 Filters used with chemical car.
: tridges; location; replacement

8) Particulate matter fliters used In
conjunction with a chemical cartridge
shall be located on the inlet side of the
cartridge.

(b) Piiters shall be incorporated in or
firmly attached to the cartridge and each
fillter assembly shall, where applicable,
be designed to permit its easy removal
from and replacement on the cartridge,

§ 11.155 Breathing tubes; minimum re-
quirements.

(a) Flexible breathing tubes used in
conjunction with respirators shall be
designed and constructed to prevent:

(1) Restriction of free head move-
ment;

(2) Disturbance of the fit of face-
pleces, mouthpieces, hoods, or helmets;

(3) Interference with the wearer's
activities: and

(4) Bhutoff of airflow due to kinking,
or from chin or arm pressure.

§ 11.156 Harnesses; installation and
constructicngy minimum  require-
ments.

(a) Each respirator shall, where nec-
essary, be equipped with a suitable
harness designed and conastructed to hold
the componements of the respirator in
position against the wearer's body.

(b) Harnesses shall be designed and
consatructed to permit easy removal and
replacement of respirator parts and,

applicable, provide for holding a
mrmpioce in the ready position when

t use.

§ 11.157 Respirator containers; mini-
mum requirements.

Respirators shall be equipped with a
substantial, durable container bearing
markings which show the applicant's
name, the type and commercial desig-
nation of the respirator it contains and
£}l appropriate approval labels.

§ 11.158 Half-mask facepieces, full
facepieces, mouthpieces, hoods, and
helmets; fit; minimum requirementas.

(a) Half-mask facepleces and full
facepieces shall be designed and con-
structed to fit persons with various facial
shapes and sizes either: (1) By provid-
ing more than one facepiece size, or (2)
by providing one facepiece size which
will fit varying facial shapes and sizes.

(b) Hoods and helmets shall be de-
sigr.ed and constructed to fit persons
with various head sizes, provide for the
optional use of corrective spectacles or
lenses, and insure against any restricilon
of movement by the wearer.

(¢) Mouthpleces shall be equipped
with noseclips which are securely at-
tached to the mouthpiece or respirator

and provide an airtight fit,

{a
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(d) Full facepieces shall provide for

optional use of corrective spectacles or
lenses which shall not reduce the respi-
ratary protective qualities of the respi-
rator.

(e) Facepieces, hoods, and helmets
shall be deslgned o prevent eyeplece
fogging.

§11.158-1 Facepieces, hoods, and hel.
mets; eyepieces; minimum require-
ments.

Facepleces, hoods, and helmets shall be
designed and constructed to provide ade-
quate vision which is not distorted by
the eyepieces.

§ 11,159 Inhalation and exhalation
valves; minimum requirements.

(a) Inhalation and exhalation valves
shall be provided where necessary and
protected against distortion.

(b) Inhalation valves shall be de-
signed and constructed to prevent exces-
sive exhaled air from entering cartridges
or adversely affecting canisters,

(¢) Exhalation valves shall be: (1)
Protected against damage and external
influence, and (2) designed and con-
structed to prevent inward leakage of
contaminated air.

§11.160 Head harnesses; minimum re-
quirements.

(a) Facepieces shall be equipped with
adjustable and replaceable head har-
nesses designed and constructed to pro-
vide adequate tension during use and
an even distribution of pressure over the
entire area in contact with the {ace.

(h) Mouthpleces shall be equipped
where applicable, with an adjustable and
replaceable hamess deslgned and con-
structed to hold the mouthpiece in place.

§ 11.161° Air velocity and noise levels:
hoods and helmets; minimum re-
quirements.

Nolse levels generated by the respira-
tor will be measured inside the hood or
helmet at maximum airflow obtainable
and shall not exceed 80 dBA.

§ 11.162 Chemical cartridge respirators:
perflormance requirements; general,

Chernical cartridge respirators and the
individual components of each such de-
vice shall, as appropriate, meet the min-
imum requirements for performance and
protection specified in the tests described
in §§ 11.182-1 through 11.162-8.

§ 11.162-1 Breathing resistance

minimum requirements.

(a) Resistance to airflow will be meas-
ured in the facepiece, mouthpiece, hood,
or helmet of a chemical cartridge respi-
rator mounted on a test fixture with air
flowing at a continuous rate of 35 liters
per minute, both before and after each
test conducted in  accordance with
#3§ 11.182-5 through 11.162-8.

(b) The maximum allowable resist-
ance requirements for chemical cartridge
respirators are as follows:

test]
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MAXMUM Ru.muln
{(mm, watar-column balght)

Type of chemical cartridge Inhalation Exhals-
rwpirator ettt YO
Inittal Final!

For , YRpOY, O gasos

and Yapors.....oooooooeian. 40 ) 0
For . TADOTS, OF gusas

and vapors, and dusts,

fumes, mists____________. [} n x

For guses, vapors, or guses
and vapor, and mists of
pmm.l| lacquars, and

- . .- 5 Ly 0

1 Measured st sad of service Ufe specified in Table 11

§ 11.162-2 Exhalation valve
test; minimum requirementsa.

(a) Dry exhalation valves and valve
seats will be subjected to & suction of
25 mm. water-column helght while in
& normal operating position.

(b) Leakage between the valve and
valve seat shall not exceed 30 milliliters
per minute.

§ 11.162-3 Facepicce test; minimum re-
quirements.

(a) The complete chemical cartridge
respirator_will be fitted to the faces of
persons having varying facial shapes and
cizes, ’

(b) Where the applicant specifies a
facepiece size or sizes for the respirator
together with the approximats measure- -
ment of faces they are designed to fit, the
Bureau will provide test subjects to suit
such facial measurements.

(¢’ Any chemicsal cartridge respirator
part which must be removed to perform
the facepliece or mouthpiecs fit test shall
be replaceable without special tools and
without disturbing facepiece or mouth-
plece fit.

(d) The facepiece or mouthplece fit
test using the positive or negative pres-
sure recommended by the applicant and
described In his instructions will be used
before each test.

(e) (1) Each wearer will enter a cham-
ber containing 100 p.p.m. {soamyl acetate
vapor for half-mask {acepieces, and 1,000
p.pm. for full facepieces, mouthpleces,
hoods, and helmets.

(2) The. facepioce or mouthplece may
be adjusted, {f necessary, in the test
chamber hefore starting the test.

(3) Each wearer will remain in the
chamber for 8 minutes while performing
the following activities:

(1) Two minutes, nodding and turning
head;

(i) Two minutes, calisthenic arm
movements;

(it1) Two minutes, running in place;
and

(iv) Two minutes, pumping with a tire
pump intc s 328-liter (1 cubic-foot)
container.

(4) Each wearer shall not detect the
odor of isoamyl-acetate vapor during the
test,

leakage
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§11.162-4 Lacquer -m! enamel mist
testa; respirators with filers; mini.
mum requirements; general,

(a) Three respirators with cartridges
containing or hHaving attached to them,
fiiters for protection against mists of
paints, lacquers, and enamels shall be
tested in accordance with the provisions
of §11.162-8.

(b) In addition to the test.require-
ments set forth in paragraph (a) of this
section, three such respirstors will be
tested sgainst each aerosol in accordance
wst;:szt-.h: provisions of 3§ 11.163-5 and
11. .

§11.162~-5 Lacquer mist test; minimum
rements.

(a) Temperature in the test chamber
will be approximately 25° C.

(b) Continuous sirflow through the
respirator will be 32 liters per minute
for air-purifying respirators, and not less
than 115 liters per minute to tight fitting
facepieces and 170 liters per minute to
loose-fitting hoods and helmets of pow-
ered air-puritying respirators.

(¢) Alrflow through the chamber will
be 20-25 air changes per minute,

(d) The atmmizer employed will be a
No, 84-5 nozle with setup 3, or equiv-
alent, operating at 69 kN/m', (10 pounds
per square inch gnge).

(e) The test aerozol will be prepared
by atomizing a mixture of one volume aof
clear cellulose nitrate lacguer and one
volume of lacquer thinner,

() The lacque: used will conform es-
sentially to Federal Specification TT-L-
31, October 7, 1953.

(g) The concentration of cellulose
nitrate in the test aerosol will be 95-125
milligrams per cubic meter.

(h) The test aerosol will be drawn to
each respirator for a total of 166 minutes
for alr-purifying respirators and 240
minutes for alr-purifying
resplrators

The total amount of lmretuned
m in the samples taken during testing,
welghed as cellulose nitrate, shall not ex-
ceed 5 milligrams for an Alr-puru'yin.
respirator, 28 milligrams for a powersd
ar-pumifying respirator with tght-
fitting facoplece, and 41 milligrams for
& powered alr-purifying respirator with
loose -fitting hood or helmet.
8§ 11.1A2-6 Enamel mist test; minimom

TH U aaen talfhe

(a) Tirmperatursa in the test chamber
will ha approximaotely 28° C,

) Continuous airflow through the
respirator will he 32 liters per minute for
air-purllying resplrsors, and not less
than 115 liters per minute to tight-fit-
ting facepieces and 170 liters per minute
to loose-fitting hoods and helmets of
powered air-purifyicg respirators.

(e¢) Alrflow through the chamber will
he 20-25 alr changes per minute.
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(4d) The atomizer employed will be a
No. 84 noxsle with setup 1A, or equiv-
alent, opersting st 89 kN/m' (10 pounds
per square inch gage).

(8) The test uroaol will be prepared
by stomizing a mixture of 1 volume of
white enumel and 1 volume of turpentine,

(1) The enamel used will conform es-
sentially to Pederal Specification TT-E-
489b, May 12, 19563 (an enamel having a
phthalic llkyd resin vehicle and a
titanium dioxide pigment).

(g) The concentration of pigment in
the test serosol, weighed as ash, will be
95125 milligrams per cubic meter.

(h) The test acrosol will be drawn to
sach respirator for a total of 158 minutes
for alr-purifying respirators snd 240
minutes for power alr-purifying
respirators,

(1) The total amount of unretained
mist in the sampien taken during testing,
weighed as ash, shall not exceed 1.5
milligrams for any alr-purifying respi-
rator, 8.3 milligrams for a powered air-
purifying respirator with tight-fitting
facepiece, and 12.3 milligrams for a
powered alr-purifying respirator with
loose-fitting hood or helmet.

§ 11.162~7 Dust, fume, and mist tests;
respirators with filters; minimum re-
quirements; general.

(a) Three respirators with cartridges
containing, or having attached to them,
filters for protection against dusta,
fumes, and mists, except the mists of
paints, lacquers. and ensmels, will be
tested in accordance with the provisions
of § 11.162-8,

(b) In addition to the test require-
ments set forth in parsgraph (a) of this
section, three such respirators will be
tested, as appropriate, in sccordance
with the provisions of §§11.140-1
through 11.140-14. however, the maxi-
mum allowable resistance of complete
dust, fume, and mist, and gas, vapor, or
g and vapor chemical cartridge res-

B
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pirators shall not exceed the maximum
allowable limits set forth in § 11.182.1,

§11.162-8 Bench tests; gas and vapor
teats; minimum requirements; gen.

(a) Bench tests will be made on an
apparstus that allows the test atmos-
phere at 30 5 percent relative humid-
ity and room tempersture, approximately
25* C., to enter the cartridges contin-
umsly at predetermined concentrations
and rates of flow, and that has means
for determining the test life of the
cartridges.

(b) Where two cartridges are used in
parallel on a chemical cariridge respi-
rator, the bench test will be performed
with the cartridges arranged in parallel,
and the test requirements will apply to
the combination rather than to the in-
dividual cartridges.

(c) Three cartridges or pairs of
cartridges will be removed from con-
tainers and tested as received from the
applicant,

(d) Two cartridges or pairs of cart-
ridges will be equilibrated at room tem-
perature by nassing 25 percent rzlative
humidity air through them at the fol-
lowing flow rates (expressed in liters per
minute (1.,p.m.)) tor 8 hours:

Afrfow
Type of cartridge rate, L.p.m.
Alr purifying. e e 25
Powered alr p\m!m with tight-
ftting I 118

Powersd sir purifying wlth 1oose-
fitting hood o helmet_. . ... _____. 170

(e) Two cartridges or pairs of car-
iridges will be equillbrated by passing 85
percent relative humidity air through
them.at the flow rates stated in para.
graph (d) of this section.

(1) All cartridges will be resealed, kept
in an upright position, at room tempera-
tures, and tested within 18 hours.

(g) Cartridges will be tested and shall
meet the minimum requirements set
forth in Table 11,

TAMLE 11.—C4ARTRIDGR BENCE TRS™ ANp REQUIAEMENT
(30 CFB Part 11, Subpert L, § 1L.103-5)

Tut i Nownata Numbwe P Mintm
um e um

Cartridge Test condition Guaor Conesntrs- tpm.) oftmty  tratont life?
vapor tion (®.pam.) (miv.)

(pp.m.)
1000 “ 3 0 ]
1000 n 4 ) ]
00 [ 3 [ ] 34
] n [ ] ] ]
[ ] [ 3 [ 50
500 1 L 13 50
1000 o 3 10 2
1000 2 4 10 28
1000 o 3 [ 80
1000 n 4 3 )
800 o H 5 30
0 - 4 & 0
| Minlmam iife will be detarmined at the Indicatad ton.

3 Where a respirator la designed tor reapiratory aguisat more thas ote typse of gas
::r“w:'t“ut"t ume (0 ammo and in chloripe, nlnl-m mu -n‘n a ong- ‘l! that .“':t

each type of gas or vaper. mnauqrn r?n r)proaeuonuun
more than one yan of & typs, as for @ elloruo and nl.fu' the stated mininal

life sball apply.
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Subpait M—Pasticide Respirat rs

‘11.170 Pesticide respirators; descrip-

tion.
\ Pesticide respirators, including ab
completely assembled respirators which
are designed for use as respiratory pro-
tection during entry Into and escape
from atmospheres which contain pesti-
cide hazards, are described according to
their construction us follows:

(a) Front-mounted or back-mounted
gas masks;

(b) Chin-style gas mask;

(c¢) Chemical cartridge;

(d) Air-purifying respirator with at
tached blower; and,

(e) Other devicea including combina-
tion respirators.

8§ 11171  Pesticide respirators; required
components.

(a) Each pesticide respirator described
in §11.170 shall, where its design re-
quires, contain the following component
parts:

(1) Pacepiece, mouthpiece, and rnose-
clip, helmet, or hood;

(2) Canister with filter;

(3) Cartridge with filter;

(4) Harness;

(5) Attached blower; and,

(8) Breathing tube.

(b) The components of each pesticide
respirator shall meet the minimum
construction requirements set forth in
Bubpart G of this part.

§ 11.172 Canisters and cartridges in par-
allel; resistance requirements,

Where two or more canisters or car-
idges are used in parallel, their resist-
ance to airflow shall be easentially equal.

§ 11.173 Canisters and cartridges; color
and markings; requirements.

‘The color and markings of all canis-
ters and cartridges or labels shall eon-
form with the requirements of the
American National Standard for Identi-
fication of (ias Mask Canisters, K13.1,

§ 11.174 Filters used with canisters and
cartridges; location ; replatement.

(a) Particulate matter fllters used in
conjunction with a canister or cartridge
ashall be located on the inlet side of the
canister or cartridge.

(h) Filters shall be incorporated into
or. firmly attached to the caniater or car-
tridge and each filter szsembly shall,
where applicable, be designed to permit
ita easy removal from and replacement
on the canister or cartridge.

§ 11.175 Breathing tubes; minimum re-
quirements.

(a) Flexible breathing tubes used In
conjuncticn with respirators shall be de-
signed and constructed to prevent:

(1) Restriction of frce head move-
ment;

(2) Disturbance of the fit of face-
pieces, mouthpieces, hoods, or helmets;

(3) Interference with the wearer’s ac-

tivities; and,
(4) 8hutoff of airfiow due to kinking,
r from chin or arm pressure.
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§11.176 Harnesses;
construction ;
ments.

(a) Each respirator shall, where nec-
easary, be equipped with a suitable har-
ness designed and constructed to hold
the components of the respirator in po-
sition against the wearer's body.

(b) Hammesses shall be designed and
constructed to permit easy removal and
replacement of respirator parts, and,
where applicable, provide for holding a
full facepiece in the ready position when
not in use.

3 11,177 Respirator containers;
mum requirements.

(2) Respirators shall be equipped with
a sul.istantial, durable, container bearing
markings which show the applicant’s
name, type, and commercial designation
of the respirator it contains, and all ap-
propriate approval labels,

(b) Zontainers for gax masks shall be
designed and constructed to permit easy
removal of the mask.

§ 11.178 Half-mask facepieces, full
facepieces, hoods and helmets, and
mouthpieces; fit; minimum require-
ments.

installation and
minimum  require-

(a) Half-mask facepieces and full
facepieces shall be oesigned and con-
structed to fit persons with various facial
shapes and sizes either: (1) By providing
more than one facepleca size, or (2) by
providing one faceplece size which will
fit varying facial shapes and sizes. *

(b) Full facepieces shall provide for
optional use of corrective spectacles or
lenses, which shall nst reduce the
respiratory protective quality of the
respirator.

(¢} Hoods and helmets shall be de-
signed and constructed to fit persons
with various head.sizes, rermit optional
use of corrective spectacles without re-
ducing the respiratory protective quali-
ties of the respirator, and {nsure against
eny restriction of movement by the
wearer.

(d) Pesticide respirators with mouth-
pieces shall be equipped with noseclips
which are securely attached tc the
mouthpiece or respirator and provide an
airtight seal.

(e) Facepieces, hoods, and helmets
shall be designed to prevent eyeplece
fogeing.

(f) Half-mask f{acepieces shall not
interfere with the fit of ccmmon Indus-
trial safety corrective spectacles s deter-
xxnlned by the facepiece tests in § 11.183-

§11.179 Facepicces, hoods, and hel-
mels; eyepieces; minimum require-
menta.

(a) Facepleces, hoods, and heimets
shall be designed and constructed to pro-
vide adequate vision.wiich is not dis-
torted by the eyepiece.

(b) All eyepieces of gas masks shall be
designed and constructed to meet the
tmpact &nd penetration requirements
specified In Federal Specification, Mask,
Alr line: and Respirator, Air Plltering,

Industrial, GGG-M-125d, October 11,
1

965.
$11.180 Inhalation and exhalation

valves ; minimum requirements.

(a) Inhalation and exhalstion valves
shall be protected ngainst diztortion.
(b) Inhalation valves shull be designed

;and constructed and provided where

necessary to prevent excessive exhaled
alr from adversely affecting cartridges,
canisters, and filters.
(c¢) Exhalation valves shall be:
(1) Provided where necessary;
(2) Protected against da:nage and ex-
ternal influence; and,
(3) Designed and ronstructed to pre-
vent inward leakage of contaminated air.

§ 11.181 Head harnesses; minimum re-
‘quirements.

(a) Facepleces shall be equipped with
adjustable and replaceable head har-
nesses designed and constructed to pro-
vide sdequate tension during use and an
even distribution of pressure over the
entire area In contact with the face.

(b) Mouthpleces shall be equipped,
where applicable, with adjustable and
replaceable harnesses designed and con-
structea to hold the mouthpiece in place,
§11.182  Air velocity and noise levels;

hoods and helmets; minimam re.
quirements. .

Noise levels generated by the respira-
tor will be measured inside the hood or
helmet at maximum obtainable airflow
and shall not exceed 80 dBA.

§ 11,183  Pesticide respirators; perform-
ance requiremenis; general.

Pesticide respirators and the individ-
ual components of each such device shall,
a; appropriate, meet the requirements
for performance and protection specified
in the tests described iIn §§11.183-1
th-ough 11.185-7,

§ 11.183~1 Breathing resistance test;
minimum requirements.

(a) Airflow resistance will be meas-
ured in the facepiece, mouihpiece, hood,
or helmet of a pesticlde reapirator
mounted on & test fixture with air flow-
ing at a continuous rate of 85 liters
per minute, both before and after each
test zonducted 1a accordance with
§§ 111834 and 11.183-7,

(b) The maximum allowable resist-
ance requ‘rements for pesticide respira-
tors are as follows:

MAXIMUM RESSTANCE
(mm. water-oolamn helght)

Ichalation  Eths-

rator
Type of Pesticide rupl! Toigal Fioal?

BRES

t Measured at snd of the servics life spec.fied in Table
2.
! * Rasistance of filter(s), mdp(s). and bresthing
tube(s) only with blower not operating.
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$11.183-2 Exhalation valve leakage
test; minimum requirements.

(a) Dry exhalation valves and valve
seats will be subjected to a suction of 25
mm, water-column height while in a
normal operating position.

(b) Leakage between the valve and
valve zeat shall not exceed 30 milllliters
per minute.

§11.183—3 Facepiece test; minimum re.
quirements.

(a) The complete pesticide respirator
will be fitted to the ’aces of persons hav~
ing varying facial shapes and sizes.

(b) Where the applicant specifies a
facepiece size or zizes for his' respirator
together with the approximate measure-
ments of faces they are designed to fit,
the Bureau will provide test subjects to
suit such facial measurements,

(¢) Any pesticide respirator part which
musat be removed to perform the face-
plece fit test shall be replaceable without
special tools and without, disturbing face-
piece fit,

(d) The facepiece or mouthplece fit
test using positive or negative pressure
recommended by the applicant and de-
scribed in his Instructions will be used
during each test.

() (1) Each wesarer will enter & cham-
ber containing 1,000 pp.m. iscamyl-
acetate vapor for a respirator equipped
with a full facepiece, mouthpiece, hood,
or helmet and 100 p.p.m. isoamyl-acetate
vapor for a respirator equipped with a
half-mask facepiece.

(2) The faceplece, mouthpiece, hood,
or helmet may be adjusted, if necessary,
in the test chamber before starting the
test.

(3) Each wesrer will remain In the
chamber while performing the follow-
ing activities:

(1) Two minutes, nodding and turn-
ing head;

(ii) Two minutes, calisthenic arm
movements;

(1) Two minutes, running in place;
and,

(lv) Two minutes, pumping with a
tire pump into a 28-liter (1 cublc foot)
container.

(4¢) Each wearer shall not detect the
odor of ispamyl-acetate during the test.

§ 11.183-4 Silica dust test; minimum re-
quirements.

Three completely assembled pesticide
respirators will be tested with »
mechanical-testing apparatus as fol-
lows:

(8) Temperature in the test chamber
will be approximately 25° C.

(h) Continuous airflow through the
respirator will be 32 liters per minute
for front-mounted, back-mounted, and
chin-style gas mask pesticide respirstors
and chemical cartridge pesticide respira~
tors, and not less than 115 (4 cubic feet)
liters per minute to tight-fitting face-
pleces and 170 liters (8 cubic feet) per
minute to loose-fitting hoods and hel-
mets of powered alr-purifying respira-
tors.

(¢) The test aerosol will contain 50-80
milligrams of 99 percent free silica per
cubic meter of alr.
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(d) The particle size distribution of
the test suspension will have a geometric
mean dlameter of 0.4 to 0.8 micrometer,
with a standard geometric deviation less
than 2.

(e) Front-mounted, back-mounted,
and chin-style gas mask pesticide res-
pirators and chemical cartridge pesti.
cide respirators will be tested for 90
minutes and powered alr-purifying res-
pirators will be tested for 4 hours.

§11.183-5 Lead fume test; minimum
requirements.

Three completely assembled pesticide
respirators will be tested with a
mechanical-testing apparatus as follows:

() Continuous airflow through the
respirator will be 32 liters per minute
for front-mounted, back-mounted, and
chin-style gas mask pesticide reapiratora
and chemical cartridge pesticide res-
pirators and not less than 115 lters (4
cublc feet) per minute, for powered air-
purifying respirators with tight-fitting
facepleces, and not less than 170 liters
(8 cubic feet) per minute for powered
air-purifying respirators with loose-
fitting hoods and helmets.

(b) The test aerosol will contaln 15~
20 milligrams of freshly generated lead-
oxide fume, calculated as lead, per cubic
meter of air.

(¢) The fume will be generated by im-
pinging an oxygen-gas flame on molten
lead.

(d) Front-mounted, back-mounted,
and chin-style gas mask pesticide res-
pirators and chemical cartridge.pesticide
respirators will be tested for 90 minutes
and powered air-purifying pesticide res-
pirators will be tested for 4 hours.

(e) The total amount of unTetained
test suspension, which {s analyzed and
calculated as Jead, shall not exceed:
(1) 0.43 milligram for any 950-minute
test; (2) 4.8 milligrams for any 4-hour
test made at 115 liters (4 cubic feet)
per minute; or (3) 6.2 milligrams for any
4-hour test made at 170 liters (6 cubic
feet) per minute.

§11.183-6 Dioctyl-phthalate test; min-
imum requirementas.

(a) All canisters submitted for use

with front-mounted and back-mounted

6271

§88 mask pesticide respirators will be
tested in an atmospheric concentration
of 100 micrograms of dloctyl-phthalate
f:fex':’;itcsrdotfl‘!s alr at continuous flow rates
an liters per minute for a

De&o)d %’ § to 10 seconds. best

e DOP leakage through the
canister shall not exceed 0.03 percent of
the amblent DOP concentration.

511.18?—7 Bench tests; minimum re-
quirements.

(a) (1) Bench tests will be made on
an apparatus that allows the test atmos-
phere at 506 percent relative humidity
and at room temperature (25°+2.5* C.)
to enter the canister or cartridge at pre-
determined concentrations and rates of
flow, and that has a means for determin-
Ing the test life of the canister or car-
tridge against carbon tetrachloride.

(2) Canisters and cartridges will be
tested as they are used on each pesticide
respirator, either singly or in pairs.

(3) Three canisters or cartridges or
pairs of cartridges will be removed from
containers and tested as received from
the applcant.

(4) Two canisters, cartridges, or pairs
of cartridges will be equilibrated at room
temperature by passing 25 percent rela-
tive humidity air through them at the
following flow rates (expressed as liters
per minute (1.p.m.)) for 6 hours:

Alrfiow

Type of canister rate.

or cartridge
Air-purifying canister
Air-purifying cartridge
FPowered air-purifying with
fitting faceplece
Poweyed alr-purifying with
fitting hood or helmaet.

(5) Two canisters, cartridges, or pairs
of cartridges will be equilibrated at room
temperatire by passing 85 percent rela-
tive humidity air through them at the
flow rates stated in subparagraph (4) of
this paragraph for 8 hours.

(8) The equilibrated canisters or car-
tridges will be resealed, kept in an up-
right position at room temperature, and
tested within 18 hours.

(b) Canisters and cartridges tested in
accordance with the provisions of this
section shall meet the requirements spec-
ified in Table 12.

TABLE 12.—CARBOK TETRACHLORIDE BENcE TLITS AND REQUIREMEINTS FOR CANISTERS AND CARTRIDGEY
(30 CFR Purt 11, Bubpart M, § 11.183-7)

T:o::nuntn- Flow rats
.p. M.
&

Type of pesticide respirator

Minimum life,

Lp.m. Numbwr of testa  minutes !

Chu&m&u}nm or bak-mounted gaa mask (M
recelv
Chba:twunud or back-mounted gas mask (squil-

1brated)
Chinatyle gas mask iu recaived)....
Chin-style gas mask (squilibrated) .. -
Chemical-cartridge respirator (As recelved
Chamtcabcartridge reapiratar (squilibea
Powersd nr-pu:'ll'rlnf raspirstor  (tight-fitting
faceplece, as recel ved
Powsred ur-pnru'vlu

facaplece,
Powered :ltt

-
-3

LR )
1118
10
LB, ]

1, 000
1,000

> s e AHsEs

+ Miotmum Yis will be determined at 8 p.p.m. leskage.

» The Bow rate shall be the sffect! ve flow rateof the devies, but shall be not lem thaa 115 Lp.aw
'+ The fow rate shall be the affactive low rate of the devios, but shall be not less than 170 L .oy

{PR Doc. 724116 Filed 3-24-72;8:46 am]
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APPENDIX C

RESPIRATOR DRYING CABINET

One 18 by 36 by 78-in. three-shelf steel cabinet with
double doors

Three 15-3/4 by 35-3/4 in. pieces of 1/4.in. stainless
steel mesh for shelves

One 10 by 10 in. piece of window screen for exhaust
port

One small portable electric heater with fan, 115 Vae,
1650 W

Thirty-two size 10 eyebolts

Thirty-two clothespins with metal hanging clips
Thirtv-two spring clips

{1 to 180°F thermometer

Size 10 nuts and bolts,

CABINET MODIFICATION

On one side, near the bottom. cut a hole and haolt
the heater in place. Make sure the heater has a
three-wire (grounded) plug. In the top of the cabinet,
cut an 8 hy 8-in, exhaust port and cover it with win-

dow screen, Cut away each shelf, leaving 1-1/2 in. at
each edge, and bolt the stainless steel mesh in place,
On the bottom and second shelves, screw the small
eye bolts into this mesh about 3 in. apart, and spac-
ed so that 16 masks can hang in a double row from
each shelf without touching each other. The
clothespins hang from the eyebolts by specially
fabricated metal clips. The thermometer is suspend-
ed by a small clamp.

The temperature inside the cabinet is kept at 120
to 140°F. After the cabinet has been loaded with
masks, the temperature averages about 125°F on the
top shelf to 135°F at the bottom of the low-hanging
masks, ,

The normal cabinet load is 10 to 15 full-face and
24 half-mask respirators and their filter holders. The
greatest practical capacity, using both hangers and
shelves, is 30 full-face or 60 half-mask respirators.
The average drying time is 1 to 1-1/2 h. The total
cost of materials and labor is less than $150.00.
Figures C-1through C-3 show this cabinet.
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Figure C-1.
Qutside of cabinet showing heater
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Figure C-2.
Unloaded cabinet.
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Figure C-3.
Cabinet loaded with masks.
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APPENDIX D

QUANTITATIVE RESPIRATOR FITTING TEST PROCEDURES

Except for procedures peculiar to instrument
operation and calibration, quantitative respirator
fitting tests are practically identical. The following
is a suggested procedure for use in all types of test
systems.

I. PRELIMINARY CHECKOUT PRO-
CEDURES

A. Start up and calibrate the test system accor-
ding to manufacturer’s instructions. Be sure that the
system is stable and that the aerosol or gas concen-
tration in the enclosure has reached equilibrium.

B. Inspect all respirators to be used in the tests for
defects and cleanness according to the procedures
described in Chap. Nine.

II. QUANTITATIVE FITTING TEST
PROCEDURES

A. Recheck the respirator before handing it to the
test subject, paying particular attention to the
sampling probe and line attached to the facepiece.

B. Describe the test to the subject, making sure
that he fully understands its purpose, the
procedures, and the actions expected of him.

C. If the subject is not familiar with wearing
respirators, demonstrate correct wearing procedures,
The subject’s level of expertise usually becomes ap-
parent as he puts on the respirator. The untrained or
poorly trained subject will put the respirator on in-
correctly or be hesitant in his movements.

D. Have the subject put on the respirator, accor-
ding to manufacturer’s instructions. Be sure he does
not tighten the headstraps to the point of discom-
fort. Remember that this test should approximate
working conditions in which the subject might have
to wear the respirator continuously for an hour or
two at a time.

In testing a half- or quarter-mask, check its com-
patibility with safety glasses, If the subject’s safety
glasses interfere, try other brands of respirators of
the same type. The subject may have to wear a full
facepiece, which provides eye protection, if a half- or

quarter-mask compatible with safety glasses cannot
be found.

E. Once it has been determined that the
respirator is worn properly, the fit can be checked
quickly using a qualitative fitting test. Make sure
that the correct filter, cartridge, or canister for the
particular test is installed in the respirator. Also
make sure that the subject pinches off the sampling
hose. If leakage is detected, try to determine its
source and cause. If the leakage is from a poorly fit-
ting facepiece, try another brand of the same type of
respirator, In fact, several different brands of
respirators should be made available so the subject
can choose the most comfortable, a very important
aspect of fitting respirators.

F. After the best possible qualitative fit has been
obtained, the subject enters the test enclosure and
connects the sampling hose. If necessary, and
without disturbing the facepiece fit, replace the
filter, cartridge, or canister used during the
qualitative test with the air-purifying element re-
quired for the, quantitative test. To minimize filter
leakage, use high-efficiency particulate filters when
the test agent is an aerosol. Allow enough time (2-3
min) at this point for the test enclosure concentra-
tion to stabilize. Then recheck the test system
calibration.

G. In response to verbal instructions, the subject
begins head and facial movements simulating those
made during normal work.

(1) Normal breathing with head motionless for 1
min;

(2) Deep breathing (simulating that during hard
work) with head motionless for 30 seconds. Do not
prolong this exercise because of the danger of
hyperventilation;

(3) Turning head slowly from side to side while
breathing normally, pausing for at least two breaths
before changing direction. Continue for at least 1
min;

(4) Moving head slowly up and down while
breathing normally, pausing for at least two breaths
before changing direction. Continue for at least 1
min;

(5) Reading from a prepared text, slowly and
clearly, and loudly enough to be heard and un-
derstood by the test operator. Continue for 1 min;
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(6) Normal breathing with head motionless for at C
least 1 min, J
i
i

These exercises are more or less “standard” and
have been found to provide a meaningful evaluation i
of respirator performance. Therefore, if they are us- =i
ed, the data can be compared with published infor-
mation. The times suggested for each are minimal
and may be extended if needed to obtain better data. P
H. After the test, the subject leaves the test ! L
enclosure and removes the repirator. The operator - !
i
!

s
e

should then ask about the respirator comfort and
note any marks on the subject’s face which indicate
pressure points. If the test indicated a good fit, any
discomfort may be due to a mismatch between the
subject and the facepiece or to headstraps that are
too tight. Every effort should be made to provide the
most comfortable respirator possible.

I. The test results may be analyzed and the
protection level determined by one of two methods. AR I v
The first involves watching a meter during the test [ 17700 DB .
to determine that penetration does not exceed a cer- O
tain value. On the basis of a protection factor (PF) of S !
10 for respirators with half- and quarter-mask i
facepieces and 50 for those with full facepieces, max- .
imum penetrations by the test agent should not ;
significantly exceed 10 and 2%, respectively. A cer- ? ,

: Cﬂlhu! \ /O

' PEN" TRA riar
‘ ¢ SCAL

08l

i T PEAK AVERASE
H  PENETRATICH

- 1
I t

a simulated recording that illustrates most of the P

things likely to oceur in a test. o]

: ' , ] vy ; v )
tain amount of professional judgment is involved in dg__,__! ! i P ‘ :
using this method. e Mt i
The second, much preferred, method is to record . i ] P ’ i b ‘

the entire test using a strip chart recorder operated &= . T : ===
at a chart speed of about 2 in. per min. Figure D-1is  §C ¢ €4eommqv | | }i e

i

|

100%” cuieunaﬂ——»i,

! = .' T
| = Yool

Starting at the bottom of Fig. D-1, the first infor- == f ; [ ; = e S L j_jL’
mation should uniquely identify the test by number, } L l f l 2 i P 3//9/75 _
date, subject, and type of respirator. Next comes the - : "_'; 7';,57‘- # / 73 i S
test system calibration after the subject has entered Iy, / s b | s
the test enclosure, to establish the maximum span of  “yzer wevraeresrion D. 5”’ "H’ - ;—-—-%—-,1*““;—"?*'
the penetration-measuring instrument (“100%" l L | ""““'-*--.A BC I,,c H,Jf Ma,;{- e
calibration). This should be done at least twice to | ERE S S S R et A R e e
ensure that the calibration is correct, ) ' ot -

Next follow the five exercises, separated by .
horizontal lines across the chart. As the penetration- . . I".lg ure D.'I ' .
measuring instrument has several ranges, the range Typical quantitative fitting test strip chart
should be shown next to the right margin of the recording.
chart. When it becomes necessary to change the
penetration range, as in the example under turning
head from side to side (TH), make a short mark Normal breathing NB
where the change was made and indicate the new Deep breathing DB
scale setting. Turning head from side to side TH

Each exercise should be identified by some nota- Moving head up and down UD
tion. In Fig. D-1 the following were used. Talking T
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These are suggested notations; others may be used,
but they should be consistent.

All the above notations should be made during the
test. However, it is neither necessary nor desirable to
calculate the penetrations until later. The operator
should pay full attention to running the equipment
and noting the subject’s actions during the test.

The cyclic nature of the recorder trace is a func-
tion of the subject’s breathing cycle. As this example
shows, in an air-purifying respirator with a half-
mask, negative air pressure created in the facepiece
during inhalation increases the leakage. Exhalation
creates slightly positive air pressure, reducing the
leakage. Also, the lungs absorb some of the test
agent, especially if it is an aerosol, thus reducing the
quantity of test agent in the exhaled breath. Conse-
quently, the maximum penetration during inhala-
tion indicates the fraction of ambient concentration
which has penetrated the facepiece. Therefore
respirator performance is based on the average of the
peak penetrations.

After the test, the operator may analyze the recor-
ding. This is done, treating each exercise separately,
by drawing a line through the inhalation peaks to
approximate their average. The midpoint of each
line is the “average peak penetration’ for the exer-
cise. This number should be entered on the chart for
each exercise. Where the penetration changes
abruptly, as in Fig. D-1 during the moving head up
and down (UD) exercise, it is usually advantageous
to split the data into more than one section and treat
each separately.

In the example, five chart divisions under UD
showed a penetration of 2.55% and three showed
3.75%. The average peak penetration for the entire
exercise is calculated as follows.

5 divisions x 2.55 = 12.75

3 divisions x 3.756 = 11.25

8 divisions 24.00
24.00/8 = 3.00% peak average penetration.

After the average peak penetration has been
calculated for each exercise, the data may be entered
on the fitting test record, shown in Fig. D-2. This
form is only a suggestion, other formats may be
devised to better meet individual needs.

Shown in Fig. D-2 on lines (1)-(3), is the informa-
tion from the recorder chart which uniquely iden-
tifies the test. Lines (4) and (5) show the results of
the qualitative pretest. In this case, the subject did
not have a qualitative fit and had to readjust the
respirator or tighten the headstraps. As line (5)
shows, he then obtained a satisfactory seal. Line (6)
indicates that the subject was able to wear safety
glasses with the particular respirator without in-

reax Mo, l 7;2

QUANTITATIVE FITTING TL3T

(21 sebjact D. Stk pate

0 meptratoer___ABC. Tpe, Half Mask i
(0) guslitative pedfjescs typeir, Smake Pits Yes wo_ X
(L3} rafit: Yas__X no

(¥} compatible with safety ylasses: Yas x "o

Reareise

(7) Worsal Broathing

Peak Avarage Penatration
L]

(9) Dwap Brasthing
{7) Twrning Weed from 5ide to $ide
(18} Meving Read Up and Down

€11} Talking

Test Awrnﬂ__l‘_zi..‘

12] AVERAGE: Allewablse ZQ AT}

09 it Satistactory X

Q4) comfort Rating:

Figure D-2.
Fitting test record.

terference. This is important information as most
workers are now required to wear eye protection.

Lines (7)-(11) show the average peak penetrations
calculated for each exercise. Line (12) shows the test
criterion expressed as the maximum allowable
average peak penetration. This is 10%, as the test in-
volved an air-purifying respirator with a half-mask
facepiece. Line (12) also shows the test average peak
penetration of 1.95% obtained by averaging the
average peak penetrations for each exercise. Line
(13) shows whether the overall performance was
satisfactory or not. This determination is based on
the qualitative fit, compatibility with safety glasses,
and average penetration, which in this example had
to be less than 10%.

The subjective evaluation of the comfort of the
particular respirator, shown on line (14), is based on
the criteria shown in Fig. D-3. All other factors being
equal, final choice of a respirator should be based on
comfort. A worker should not be required to wear a
device he considers ‘“‘uncomfortable” or “‘in-
tolerable.” He may wear a “barely comfortable”
respirator if the proposed usage is intermittent for
short periods.
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VXY COTORTABLE
MASKE CAN BE WORN FOR AN INDEFINITE PERIOD WITHOUT BECOMING UNREARABLY

BOTHERSOME OR PAINFUL, MO PAIN POINTS: MASK FEELS COMFORTABLE.

COMFORTABLE
HASK CAN BE WORN FOR 2 TO & MOURS WITHOUT UNDUT DISCOMFURT, SOHME PRESSURE

PFOINTS WITH SLICHT DISCCMFORT,

«  BAAELY COMFORTABLE

WASE, CAN BE WORN FOR APPROXIMATELY 1/2 KOUR TO 1 NOUR VITHOUT INTOLERAMLE

DISCOMFORT. S(RME DISCOMFORT FROM PRESSURE,

UNCCR{FORTABLE
MASK CAN BE TOLERATED FOR THY PERIOD OF THE TEST OWLY.

INTOLERABLE
MALK CANNOT BE WORN AT ALL WITHOUT DISCOMFOKRT,

MOTE: Thie table can be used as the prepared text for the “Talking™ exercise

during the quantiracive fireing rest, This vill seve the time for che

subject to scqualnt himself with this table aftar tha cest.

Figure D-3.
Respirator comfort ratings.

In summary, the above is a suggested procedure
for conducting a quantitative respirator fitting test,
evaluating the results, and recording the data
meaningfully, without laborious record keeping.
Moreover, the data will be compatible with those
from other work.
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APPENDIXE

QUANTITATIVE RESPIRATOR FITTING TEST EQUIPMENT

Both NaCl and DOP aerosol systems are commer-
cially available (1975) from Air Techniques, Inc.,
1717 Whitehead Road, Baltimore, MD 21207 and
Frontier Enterprises, Inc., Box 30041, Albuquerque,
NM 87110. The systems these concerns make differ
little from the basic designs developed by the Los
Alamos Scientific Laboratory (LASL). The cost may
vary, depending upon accessories, but it is generally
about $8-10,000. Both the NaCl and DOP systems
consist of an aerosol generation and dilution air
system, an analyzing system, and a test enclosure.

Figure E-1 illustrates a typical NaCl test system
consisting of an internal or external compressed air
source (1) that provides clean air at 50-100 psig to
the aerosol generators (2) and combustion air to the
burner (12). A Wright-design nebulizer is used in all
commercial systems and has been adopted as the
standard means of generating an NaCl aerosol.
Operated at 24 psi with a 1% NaCl solution, it

produces. an aerosol with an aerodynamic mass me-
dian diameter (AMMD) of 0.6 pm. Two nebulizers
are provided in most systems, although the output
from one is sufficient for most purposes.

The aerosol generator injects the liquid droplets
perpendicularly into the air stream flowing through
the mixing and drying chamber (3), in Fig. E-1. The
air for drying the aerosol (~4 ¢fm) is supplied by an
internal blower ahead of which.is mounted a high-
efficiency filter. In passing through the mixing and
drying chamber, the liquid NaCl droplets dry into
discrete solid particles that are carried in the aerosol
stream to the test enclosure. In this instance, the
enclosure (5) is a test hood that covers the subject
down to his waist, but particles also could be
delivered to a small chamber. This test hood, based
on a Harvard School of Public Health design, is com-
mercially available. The aerosol is delivered to the
center top of the hood. Directly below the inlet is a

Figure E-1.
NaCl quantitative fitting test system schematic.
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small circular plate that helps distribute the aerosol
stream evenly inside the hood. Even distribution is
further ensured by a large perforated plate that
forms the bottom of the aerosol distribution section.

The chamber part of the hood is made of two,
slightly separated, cylindrical walls of thin,
transparent plastic. At the bottom of the outer wall
is a cloth skirt that can be drawn snugly around the
subject’s waist to minimize leakage into the surroun-
ding area. The aerosol is exhausted through the an-
nular space between the inner and outer walls,

As Fig. E.1 shows, two sampling tubes lead from
the hood to the aerosol analyzing system. One tube
(6) samples the concentration of NaCl aerosol par-
ticles in the chamber atmosphere, and it is used in
calibrating the flame photometer. The other tube (7)
samples the NaCl aerosol particles in the air inside
the respirator. A peristaltic (tubing) pump (9) is
used to inject the sample into the flame photometer
burner (10).

On the inlet side of this pump are connected the
sampling tubes from the test hood as well as a third
sampling tube which is connected to a small high-
efficiency filter. This tube and filter (8) supply clean
sampling air to the burner to calibrate the
photometer.

Combustion air for the burner (10) is supplied
from the external or internal compressed air source

(1), and the propane fuel is supplied from an exter-
nal tank (11). The amount of NaCl in the sample
stream is determined by vaporizing the NaCl par-
ticles in the burner and detecting the emitted yellow
light characteristic of sodium by using a sensitive
photomultiplier tube (12) ahead of which is placed
an optical filter (13) that passes only the sodium
emission lines. The light intensity is directly related
to the concentration of NaCl aerosol particles.

The photomultiplier tube output is fed into the
electronics (14) of the test system analyzing section,
and the amount of aerosol in the sampled air is dis-
played as percentage of the ambient concentration
in the hood, either on a meter or a separate strip
chart recorder (15).

The DOP quantitative respirator fitting test
system is very like the NaCl system. As Fig. E-2
shows, an internal or external compressed air source
(1) supplies 3- to 5-psig air to the Naval Research
Laboratory Model III design DOP generator (2) and
LASL-designed round jet impactor (3). The
equivalent generator and impactor are found in com-
mercial systems, but external construction details
may differ.

The output from the generator and impactor
assembly is injected into the dilution air chamber
(4), perpendicularly to the air flowing through this
chamber. The purpose is not to dry the aerosol, as it

W
OQ‘O

Figure E-2,
DOP quantitative fitting test system schematic,
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is an oil mist, but to reduce the aerosol mass concen-
tration to an acceptable level and maintain ade-
quate air flow to the test enclosure. The test
enclosure (8) is identical to that for the NaCl system,
and two sampling tubes sample the DOP aerosol in
the hood and the interior of the respirator. A third
sampling tube outside the test hood is connected to a
small high-efficiency filter (9) to provide clean air to
the forward light-scattering photometer (10). The
amount of DOP aerosol in the sample stream is
determined by the intensity of the light scattered
forward from particles passing through the center of
the conical scattering chamber. This light strikes the
photomultiplier tube (12), and the tube output is fed
into the electronic section (13) of the analyzer which
is almost identical to that used in the NaCl system.
The DOP concentration in the sample stream
from the respirator, expressed as a percentage of the
concentration in the test hood is displayed either on
a meter or on a separate strip chart recorder (14).

This description applies primarily to the
prototype units designed and built at LASL, upon
which the commercial systems are based. Im-
provements and changes are made continually, so
presently available systems may not look like those
described. The important point is that the hearts of
these systems, the aerosol generators, are identical
in all respects.

In summary, these quantitative respirator fitting
test systems provide the ultimate method for deter-
mining respirator fit. However, it is unrealistic to
suggest that every respirator program have this
capability. These systems are expensive and com-
plex and require trained operators. Therefore, they
are most widely used by industrial firms that have
very comprehensive respirator programs. On the
other hand, if a small industrial firm must protect
workers against highly toxic contaminants, the ex-
penditure for a quantitative respirator fit test system
may be justified.
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APPENDIX F

JOINT NIOSH/OSHA STANDARDS COMPLETION PROGRAM

RESPIRATOR OECISION LOGIC
18 AUGUST 1975

don NIRULLLIION

THE PURPOSE OF THF RESPIRATOR DECISION LOGIC IS TO ASSUKE TECHNICAL
ACCURACY AND UNIFNRMITY RETWEEN SURSTANCES IN THE SELECTION OF
RESPIRATURS AND TQ PROVINE NECESSARY CRITERIA TN SUPPNRT TWIS SELECTION,
THE DECISION LOGIC IS A STFPeRY=STEP ELIMINATION OF INAPPROPHIATE
RESAIRATORS UNTIL OMLY TWDSE wHICHM ARE ACCEPTABLE HEMAIN, JUDGEMENT BY
PERSUNS XKNOWLENGEABLE NOF INWALATION WAZARDS AND RESPTIRATORY PROTECTION
EQUIPMENT I8 ESSENTIAL. TO ENSURE APPRUPRIATE SELECTIUN OF RESPIRATURS,

THE PRIMARY TECHNICAL CRITFRIA FOR ~MAT CONSTITUTES A PERMISSIALE
RFSPIRATOR IS ARASED UN TWE TECHNICAL REQUIREMENTS OF 30 CFR PART 1}
(DEPARTHENT OF THE INTERIOR, BUREAI (F AINES, RESPIRAYORY PROTECTIVE
DEVICES AND TESTS FNR PERMISSIHILITY), THE PROPOSED SUBSTANCE HEALTH
STANOARDS wILL ALLOw ONLY RESPINATOHS APPROVED 8y THE BUREAU UF MINES
(OR MINING ENFORCEMENT AND SAFETY ADMINISTRATION (MESA)) AND NIOSH UNDER
30 CFR 11,

PROTECTION FACTORS ARE CRITERIA USED IN DETERMINING WHMAT LIMITING
CONCENTRATIONS ARE TQ WE PERMITTED FOR EACH RESPIRATOR TYPE THAY WILL
AFFORD ADEQUATE PROTECTION 10 THE WEARER, THE REFERENCED SUBPARTS OF 30
CFR {1 GIVE TECHNNICAL DESCRIPTINNS CONCERNING EACM TYPE OR CLASS NF
RESPIRATORS REFERENCED IN THE DECISION LOGIC, 30 CPR 11 SMOULD BE USED
WITH TME OECISIUN LOGIC IN ORODER TO PRUPERLY UNDERSTAND THE CRITERIA FUR
THE SPECIFICATION OF ALLOWABLE RESPIRATORS,

1l GENERAL DECIAIUN | OGIC FLONCHART

ALER L n ASSEMSLE INEQRMALION ON SUBSIANCE,

ABBEMALE NECEIBARY TOXICOLOGICAL SAFETY, AND RESEARCH INFORMATION FOR
YHE PARTICULAR CONTAMINANT, TYPICALLY THE FOLLOWING ARE REQUIRED)

1) PERMISSIBLE EXPUSURE LIMITS SPECIFIED IN 29 CFR 1910,1000 (TARLED
Zei, Iwdy AND 2Zw3), THESE ARE THE FORMER 29 CFR 1910,93 TAALES,

2)  WARNING PROPERTIES IF TWE SUBSTANCE 18 A GAS OR A VAPQR, REFER
Yu PARY IV(8) OF THIS LOGIC,

3 EYE IRRIYATION POTENTIAL UF THE SUBSTANCE, REFER TO PARY 1v(D)
OF =18 LUGIC,

)  LFL C(LOWER FLAMMARLE LIMIT) FOR THE SUBSTANCE, REFER TO PARY
IV(F) OF THIS LuGlc,

5)  IDLM CONCENTRATION FOR THE SUBSTANCE, REFER TO PART JV(E) OF
‘ THIS LOGIC,

6) POSSIBILITY OF PONR SORBENT EFFICIENCY AT IDLM CONCENTRATION AND
BELOw, REFER TO PaART (vV(c) OF THIS LOGIC,
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7 ANY EVIDENCE 0OF PNSSIALE SYSTEMIC INJURY OR DEATH RESULTING FROM
ABSURRANCE OF THE SUHSTANCE (A3 4 G43 OR VAPOR) THROUGH THE SKIN,
REFER TO PART Iv(A) OF THIS LODGIC, Q

8) THE VAPOR PRESSURE NF THE SUBSTANCE (AND EGUIVALENT PPMY,

XYEp 2 » QEIERMINE _PHYSICAL.SIALE_OF SUBSTANCE,

NETERMINE THE PHYSICAL STATE(S) OF THME SUBSTANCE AS IT 18 LIKELY TQ 8¢
ENCOUNTERED INn THE (QCCUPATIONAL ENVIRUNMENT, 1T WILL BE EITHER}

A) GAS OR VAPQR,

8) PARTICULATE (DUST, FUMF OR MISY), OR

C) CNMBINATION OF (a) AND (R),

AMEP 3 s ASSEMMLE A JASLE OF PERMISSIRLE RESPIRAINRY
PROIELIION EQ8 SURSIANCE
THIS I8 DUNE USING THE MATERIAL FROM STEP | AND THE APPROPRIATE SPECIFIC

DECISION LOGIC CHART FROW PARY 111 OF TWIS LOGIC AND THE RESPIRATOR
PROTECTION FACTYORS IN APPENDIX I,

111,A, ARECIFLC DECISION LOGIC CHARY EUR_RESPIRAIORY
BROIECIION AGAINSY GA

SE3.LR. XAPDRE
LONDLIIION SELECTION SEQUENCE
ROUTINE USE A) CONSIDNEH SXIN SQRPTION = (SEE 1V A),

A) PONR WARNING PHOPERTIES » ELIMINATE
ALL ATR PURTFYING HESPIRATORS (3EE Iv B),

C) EYE TRRITATION ~ ELIMINATE QR RESTRICY
USE OF HALF MASK RESPIRATOUR (SEE 1V 0),

D) IDLM R LFL = ABOVE THIS CONCENTRATION ELIMINATE ALL
SUT POSITIVE PRESSURE SELFeCUINTAINED BREATHING
APPARATUS AND COMRINATION POSITIVE PRESSURE
SELF=CUNTAINED BHEATHING APPARATUS (SEE IV € AND F),

E) LISY aLL ALLOWED RESPIRATORS BY CONOITION
OF USE AND TYPE,

ENTRY AND ESCAPE FRQM USE POSITIVE PRESSUNE SELF=CANTAINED BREATHING

UNKNOWN CONCENTRATIONS  APPARATUS NR COMBINATION POSITIVE PRESSURE SURPLTED
AIR RESPIRATOR wITH POSITIVE PRESSURE SELFeCONTAINED
BREATHING APPARATUS,

FIREFIGHTING USE POSITIVE PRESSURE SELF=CONTAINED BREATHING
APPARATUS,
ESCAPE GAS MASK NR ESCAPE SELFeCONTAINED BREATHING

APPARATUS (3EE IV C), :

11r.8, SRECIEIC DECISIUN LOGIC CHARI_FOR BESPIRATORY

ERAIECIION AGAINSI PARIICULATES
COMQLIION SELECTIUN SFQUENLCE
ROUTINE USE -A)  CUMSIDER 8KXIN SORPTION =~ (SEE lv A),

B) EYE IRRITATION = ELIMINATE QR RFSTRICT
USE NF MALF MASK REJPIRATOR (SEF Iv D), "
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4

ENTRY AND ESCAPE FROM
UNKNOWN CONCENTRATION

PIREFIGHTING

SYSTEMIC POTSON = ELIMINATE SINGLE=USE
RESPIRATOR,

FOR PEH"ISSIBLE EXPUSURE LESS THAN 0,08 MG/CU M, w
ELIMINATE OFH RESPINATORS EXCEPY wifw
WIGH EFFICIENCY PARTICULATE FILTER,

IDLH OR LFL » AROVE THYS CONCENTRATION ELIMINATE'

ALL BUT POSITIVE PRESSURE SELF=CONTAINFD BREATHING
APPARATUS AND COMBINATION POSITIVE PRESSURE SELFe

CONTAINED BREATHING aPPARATUS (SEF Iv E),

F) LIST ALL ALLOWED RESPIRATORS BY CONDITION OF
USE AND TYPE,

USE POSITIVE PRESSURE SELF=CONTAINFD BREATHING APPARATUS
OR COMBINATION POSITIVE PRESSURE SUPPLIED AIR FESPLRATOR
WITH POSITIVE PRESSURE SELFwCONTAINED HREATHING APPARATUS,

USE POSITIVE PRESSURE SELF=CONTAINED AREATHING
APPARATUS (3EE IV F),

IT1,C, ARECIELC DECIAION.LOGLC CHARI EUR. BESEIRALORY PROIELTION
AGAINSY LOMALNALION QE GAS OB _NAPOR AND PARYICULAIES

LANRLILON

ROUTINE USE

ENTRY AND ESCAPE FROM
UNKNOWN CONCENTRATION

FIREFIGHTING

E£3CAPE

SELECIION. SEQUENCE

CONSIDER SKIN SORPTION » (SEE IV A),

POOR wARNING PROPERTIES OR INADEQUATE
SORKENT EFFICIENCY » ELIMINATE ALL AIR
PURIFYING RESPIRATURS (SFE IV A & C),

ELTMTNATE ALL REBPIRATORS EXCEPT wlTH
COMBINATION SORBENT/PARTICULATE FILTER,

EYE IRRITATION = ELIMINATE OR RFSTRICY
USE OF HALF MASK RESPIRATUR (SEE IV D),

FOR PERMISSIALE EXPUSURES LE3SS THAN 0,05 MG/CU M, =
ELIMINATE ALL RESPIHATORS EXCEPY wITh
SONRENMT/HIGH EFFICIENCY PARTICULATE FILTER,

10LH DR LFL » ABOVE THIS CONCENYRATION ELIMINATE
ALL BUT POSITIVE PRESSURE SELF~CONTAINED BREATHING
APPARATUS AND COMBINATINA POSITIVE PRESSURE
SELFwCONTAINED BREATHING APPARATULS (SEE 1v £),

G) LUST ALL ALLOWFD RESPIRATORS 8Y CONDITION
OF USE AND TYPE, T

USE POSITIVE PRESSURE SELF=CONTAINED BREATHING APPARATYS
OR COMATNATION POSITIVE PRESSURE SUPPLTED aIm HEaPIRATOR
WITH POSITIVE PRESSURE SELFeCONTAINED BREATHING APPARATYS,

USE "POSTTIVE FRESSURE 3BE(FeCONTAINED BREATHING
APPARATUS (SEE IV F),

GAS MASK QR ESCAPE SELFCONTAINED BREATHING
APPARATUS (SEE IV (),
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I¥e—de SKIN_ASSORPILION

PERSONAL PROTECTION REQUIREMENTS FIR PRNTECTION AGAINST EXPOSURE TO
SURSTANCES WHICH MAY CAUSE INJURY BY ARSQRPTION TMROUGKW THE SKIN FRNM
MATERIALS SPLASHED NR SPILLED ON THE SKIN ARE COVERED IN SECTION (F) OF
EACH SURSTANCE STANDARD, RESPIRATOR SFLECTION CHITERIA ARE BASED
PRIMARILY ON THE INHALATION MAZARD OF THE SURSTANCE, A SUPPLIED=AIR
S1IUIT MAY PROVINE ROTH SKIN AND RESPIRATNRY PRNTECTION FOR EXTREMELY
TOXIC SUBSTANCES wHICH HAY HE AASURBED THROUGH THE SKIN,

SUPPLIENwATIR SUITS ARE NOT COVERED IN 30 CFR 1i, DATA ARE NOT
AVALLABLE UPDN wHICH TU MAXE RECOWMENDATIUNS FDR SUPPLIED=AIRe3UITS FOR
ALL TYPES OF EXPDSURES,

WHERE INFORMATINN 1S AVAILARLE INDICATING SYSTEMIC INJURY DR DEATH
RESULTING FROH ABSUHPRANCE (1F 4 GAS (K VAP(IR THROUGH THE SKIN, THWE
FOLLOWING STATEMENT IS INCLUDED IN APPENARIX R, SECTION (V) UF THE
SURSTANCE STANDARnD}

“SE NF SUPPLIEN=AIR 81718 NR OTHER IMPERV]IIUS COVERINGS MAY BE
NECFSSARY TD PREVENT SKIN CONTACT wWITH % wHEN THE CONCENTRATION OF o
18 tINKNIWN )R GRFATER THAN s« (IDLH), SUPPLIED=AIR SUITS SHOULD BE
SELECTED, USED, AND MAINTAINED UNDEH THE IMMEDIATE SUPERVISINN OF
PFRSONS kNOWLEDGEAALE TN THE _IMITATINNS AND PUTENTIAL LIFE
ENDANGFRING CHARACTERISTICS OF SUPPLIED=ATR 3UITS,"

A SENTENCE I8 ADNEN T0 THE RESPIRATOR TARLE IN THE ENTRY AND ESCAPE’
FRUM UNKNUONWN CONCENTRATIONS SECTIOM AS SHOWN BELQwW}

SELF=CUNTAINED BREATHING APPARATUS wITH A FULL FACEPIECE OPERAYED IN
PRESSURE~OEMAND OR OTHER POSITIVE PRESSURE MODE, 4 COMBINATION
RESPIRATOR wHICH INCLUDES 4 TYPE C SUPPLIFDwAIR RESPIRATOR WwITH A FULL
FACEPIFCE QPERATED IN PRESSURE=DEMAND OR NTHWER POSITIVE PRESSURE OR
CONTINUOUS FLUM MODE AND AN AUXILIARY SELF=CONTAINED BREATHING
APPARATUS OPENATED IN PRESSURE~DEMAND MODE OR OTHER POSITIVE PRESIURE
MODE, (SUPPLIED=AIR 3ylT8 =ay BE NECESSARY,)

L¥ewBe EQOB.BABNING EBOPEHILES

1t I8 TMPORTANT 10 REALIZE THMAY 30 CFR 11 NIOSH/MESA APPRIJVALS FOR
MIRePURIFYING (URGANIC vaABOR) DEVICES PROHMIBIT USE AGAINSY ORGANIC
VAPORS wlTW PUOR WARNING PROPERTIES, SPECIFICALLY, 30 CFR 11,90(R)
(NOTE d4) COVERS GAS MASKS (CANISTER RESPIRATURS) AND 30 CFR 11,150 (NOTE
7) COVERS CHEMICAL CARTRIDGE RESPIRATNRS, THUS THESE APPROVALS ARE ONLY
FNR THOSE ORGANIC VAPDRS WITH ADEQUATE WARNING PRUPERTIES AND NOY ALL
NRGANIC VAPQRS,

WARNING PROPERTIES RFLYING UPON MUMAN SENSES ARE NOT FOOLPROUOF,
MAWEVER, THEY PROVINE SNHIME INRICATINN TU THE EMPLOYEE OF PUSSIALE
SNRRENT EXHAUSTION NR OF PODR FACEPIECE FIT DR OYHER RESPIRATOR
MALFUNCTINN, WARNING PROPERTIES INCLUDE QQDOR, EYE IRRITATION, AND
RESPIRATORY - [RRITATIUN,

ADEQUATE WARNING PROPERTIES CAN RE ASSUMED wHEN THE SUBSTANCE QOOR,
TASTE, OR IWRITATION EFFECTS ARE OFTECTYARLE AND PERSISTENT AT
CONCENTRATIONS "AT® (IR "AELOW" THE PERMISSIBLE EXPUSURE LIMIT,

1F THE OQOQOR (OW JRRITATION THRESHOLD OF A SUASTANCE 18 MANY TIMES

GREATER THAN THE PFRMISSTHLE EXPOSURF LIMIT, THIS SUBSTANCE SHOULD BE
CONSINERFD TO HAVE POUR wARNING PROPERTIES, IF THE SUBSYANCE OOOR OR
TRRITATIUN TMRESROLD 18 SNMEWMAT ABOVE THE PERMISSIRLE EXPUSURE LIMIT
(NOY IN EXCEYS OF THREE TIMES TWE LIMIT) AND THERE I8 NO CEILING LIMIY,
CONSIDERATION 18 GIVEN 43 TD wWETHER DR NOT UNDETECTED EXPOSURE IN THIS
CONCENTRATINN RANGE COULD CAUSE SERJUUS OR IRREVERSIBLE MEALYM EFFECYS,
IF NOT, THE SUBSTANCE IS CONSIDERED TO NAVE ADEQUATE wARNING PROPERTIES,
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It I8 EXPECTED THAY ENVIRONMENTAL CUNCENTRATIONS wWILL VARY
CONSIDERAALY AND, THEREFORE, wARNING NF A RESPIRATUR FAILURE wOULD SOON
BE PERCEIVED AT CONTAMINANT CONCENTRATIONS SOMEWHAT AROVE THE
PFRHISSIBLF EXPOSURE LIMIY,

lieof, SURREN]_EEFICIENLCIEN

wHERE SUPPURTING EVIDENCE EXISTS ON IMMEDIATE (LESS TWAN THREE
MINUTES) BREAKTHRNUGH TIME AT THE IDLH CONCENTRATION ANO BELOW FOR A
CARTRIDGE OR CANISTER SORRENT, AIRePURIFYING DEVICES SHALL NOT BE
ALLOWED FOR ANY USE, ESCAPE DR DTHERWISE,

Ldemale EXEIRBLIALLUN

FOR ROUTINE WORK (PERATIONS, ANY PERCEPTIALE EYE IRRITATION 1§
CONSIDERED UNACCEPTABLE, THEREFURE, PNLY FULL FACEPIECF RESPIRATORS ARE
PERMISSIRLE IN CONTAMINANT CONCENTRATIONS WHICH PRODUCE EYE IRRITATION,
NOTE THAT 30 CFR 11,90(B)(NUTE &) SPECIFIES THAT EYE PROTECTION MAY BE
RFUUIRED IN CERTAIN CONCENTRATIONS OF ACID GASES AND ORGANIC VAPURS,

FOR ESCAPE, SOME EVE IRRITATION I3 PERMISSIALE IF It I8 DETERMINED THa?
SUCH IRRITATION WOULD NOT INHIBIT ESCAPE AND SUCH IRRITATION IS
REVERSIBLE,

WHERE QUANTITATIVE EYE IRRITATION DATA CANNOT BE FOUND IN LITERATURE
REFERFNCES, AND THEORETICAL CONSIDERATIONS INDICATE THE SUBSTANCE SHMOULD
NOT BE AN EYE JRRITANT, MALF FACEPIECE RESPIRATORS ARE aLLOWED,

Jdpuke 1DLH
THE DEFINITION DF IDLH PROVIDED IN 30 CFR 11,3(7) 18 a8 FOLLOWS:

“IMMEDTATELY DANGEROUS TU LIFE OR HEALTH® MEANS CONDITIONS THAT
P(ISE AN IMMEDIATE THMREAT T LIFE DR HMEALTH UR CONDITIONS TMAT
POSE AN TMMFDIATE THREAY OF SEVERE EXPOSURE TU CONTAMINANTS, SUCM
AS RADIOACTIVE MATERIALS, WHICH AWE LIKELY TO HAVE ADVERSE
CUMULATIVE UR DELAYED EFFECTS NN MEALTH,

THE PURPOSE OF ESTABLISWING AN IDLH EXPOSURE CONCENTRATION 18 TO
INSURE THAT THE WORKER TAN ESCAPE w1THOUT INJURY OR IRREVERSIBLE HEALTH
EFFECTS FROM AN IDLH CONCENTRATINN IN THE EVENT OF FAILURE OF THE
RESPIRATORY PROTECTIVE EQUIPMENT, TWE IOLH I3 CONSIDERED A MAXIMUM
CONCENTRATION ABOVE WHICH ONLY WIGHLY RELIABLE BREATHING APPARATUS
PROVIDING MAXIMUM WNRKER PROTECTION 18 PERMITTED, SINCE IOLMH VALUES ARE
CONSERVATIVELY SET, ANY APPROVED RESPIRATOR MAY BE USED UP T 1718
MAXIMUM USE CUNCENTRATION BFLOW THF IDLH,

IN ESTABLISHING THE I0LM CONCENTRATION THE FOLLOWING FACTORS ARE
CONSIDERED)
1, ESCAPE wITHOUT LOSS OF LIFE OR IRREVERSIBLE WEALTH

"EFFECTS, IWIRTY MINUTES 18 CONSIDERED THE MAXIMUM
PERMISSIBLE EXPNSURE TIME FOR ESCAPE,

2, SEVERE EYE DR RESPIRATORY IRATTYATION OR OTWMER REACYIONS
WHICH WOULD INWIBIT FSCAPE WITHOUT INJURY,

IO6LM SHOULD HE NETERMINED FROM YHE FOLLOWING SUURCES:
1s SPECIFIC IDLW PRQOVIDED IN THE LITERATURE SUCH AS THE AlHWA

NYGIEMIC GUIDES,
2. HUMAN EXPOSURE 0ATA,
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3. ACUTE ANIMAL EXPOSURE DATA,

a4, WHERE MUCH DATA ARE LACKING TOXICOLUGICAL DATa FWOM
ANALNGOUS SUBSTANCES, AND CHRIONIC ANIMAL EXPUSURE OATA MAY q
RE CUNSIDERED,

THE FOLLOWING GUINFLINES SHOULD RE USED TN INTERPRET TOXICOLOGICAL
DATA REPDRIED In THE LITERATURE FNR ANIMA| SPECTES}

1, WHERF ACHTE EXPOSHRE aNIMAL DATA ARE AVAILABLE (30 MINUTES
TO 4=MOUR EXPISURES), THE LOWEST EXPUSURE CONCENTRATION
CAUSING DEATH R IRREVERSIBLE HEALTH EFFECTS IN ANY
SPECIES I3 NETFRMINED YO RE THE IDLK CONCENTRATION,

2. wHERF ONLY CHRONDC EXPOSURE DATA ARE AVAILABLE AND THESE
DATA DO NOT REVEAL ANY EXPOSURE CONCENTRATION WHICH wWOULD
REBULT In IRREVERSIBLE HEALTH EFFECTS, THEN THESE DATA
HAVE NO RELEVANCE AND SHOULD NOT 8E USED.IN DETERMINING
THE TOLH CONCENYRATION,

WHERE THERE T8 EVINENCE (IF AN TOLK CONCENTRATION ABOVE THAT ALLOWED ON

THE BASIS UF A PROTECTION FACTOR, RESPIRATOWRS SHOULD AE SELECTED ON THE ,
BASIS (OF THE PROTECTIONN FACTOR AFFORDED BY EACH DEVICE WITHIN THE
LIMITATIONS UF THE DEVICE,

J¥enfe LORER.ELAMMARLE LIMII ANO_EIGFFIGHIING

CONTAMINANT CONCENTRATINNS IN EXCESS OF THE LF, ARE CONSIDERED TO BE
IMMEOQTATELY DANGEROUS TD LIFE OR HEALTH, AT OR ARUVE THE LFL, THE USE
OF REJIPIRATORS 15 LIMITED TO THOSE DEVICES wWNICH PROVIDE THE MAXIHUM
PROTECTION, I,E,, POSITIVE#PRESSUNE SCBA, AND COMBINATION POAITIVEs
PRESSURF. SUPPLIED=AIR RESPIRATOR wITH POSITIVE PRESSURE 8CBA,

FIREFIGHTING 18 DEFINED BY ANSY ZBB,521971 43 BEING IMMEDIATELY
DANGERDUS TD LIFE, FNR FIREFIGHTING, THE ONLY DEVICE PROVIDING ADEQUATE
PROTECTION 8 THE POSITIVE PHESSURE SELFeCONTAINED RREATHING APPARATYS,

l¥enlf  BMOIELIION_EALICRS

PROTECTION FACTORS ARF & MEASUWE OF THE OVFRALL EFFECTIVENESS OF A
RESPIRATOR, FILTERING EFFICIENCY IS A PART OF THE PRNTECTION FACTOR AND
BFCNMES A SIGNIFICANT CONSINERATION FOR LESS EFFICIENT alR PURIFYING
RESPIRATURS,

THE PHOTECTION FACTORS USED IN THE PREPARATION OF THE STANDARDS ARE
BASED ON WUANTITATIVE FIT TESTS PERFORMED AT LOS ALAMDY AND ELSEWMHERE,
AND IN S0OME INSTANCES ON PROFESSIONAL JUDGMENT, IN APPENDLIX I, THE
PROTECYION FACTURS FOR EACH CLASS OF RESPIRATORS LISTED IN THE
CHECKLISTS ANE SHNww, THE ENTRIES IN FACH LIST ARE FOR AN ENTIRE CLASS
OF RESPIRATORS, AmMD ARE ASSIGNED THE PRAOTECTION FACTQR OF THE LOWEST
PERFORMING DEVICE WITHIN EACH CLASS,

dienbe  MABLALIONA M1IH JO0.CER_LL

i, THE YYPE A SUPPLIED=ATR REIPIRATOR I8 ALLOWED IN 30 CFR 11 FOR
USE IN IMMEQIATELY DANGEROUS YO LIFE AND HWEALTH aTHMOSPHERFES, MOWEVER,
AIR SUPPLY REUUIREMENTS OF SO L/MIN, IS INSUFFICIENT TO MAINTAIN A
POSITIVE PRESSURE IN THE FACEPIECE UNDER al{ WURKING CUNDITINNS,
THEREFORE, THIS DEVICE SHOULD WAVE THE SAME PRUTECTION FACTOR 4AS
APPLIED TO UTHEWR AIR=PURIFYING AND ATMOSPHERE SUPPLYING RESFIRATORS
WAVING A NEGATIVE PREBSURE IN THE FACEPIECE (SEE APPENDIX @), 30 CFR ‘EE

142

I'EN 6379




11 witlL WEWUIRE 4 REVISION TO ELIAINATE APPROVAL OF TYPE A FOR IDLH
ATHNGPHERES,

2, AN AMENQMENT YO 30 CFR 11 18 HREING PROCESSED WWICW WILL DELEYE
USE OF GAS MASKS FOR ENTRY aND URE IN IDLW ATMUSPHERFS, THEREFNRE, IN
THI3 DECISION LNGIC GAS MASKS ARE NOT ALLUWED IN CONCENTRATIONS
GREATER THMAN THE IDLM OR ENTRY AND ESCAPE FRUM UNKNOwWN CONCENTRATIONS,

3, TN THE SAME AMFNOMENT NESCRIMED ARNVE, MAXIMUM USE CUNCENTRATIONS
(MUC) FUR GAS MASKS ARE RFING DELETFD, TWIS ODECISION LNGIC IS
CONSISTENT aITH TH1S AGENDMENT, MHOWEVER, CAN[{STERS APPROVED PRIOR 10O
THIS AMENDMENT WILL HAVE THME MUC SPECIFIEN (N THE LAREL wWHICK WILL AE
INCONSISTENT wITH THE SURSTANCE STANDARDS FOR MOST SURSTANCES,

a, 30 CFR 11 DOES NOT CONTAIN PROTECTION FACTOR WEWUIREMENTS,
PROTECTION FACYORS ARE USED IN TWE DFCISION LOGIC, AN AMENDMENT 1O 30
CFR 11 I8 PLANNED TO INCLUDE PROTECTION FACTOR REQUIHEMENTS FOR DFM

"RESPIRATORS, FUTIIRE AMENDMENTS ARE COMTEMPLATED FOR OTWER TYPES OF
RESPIRATURS,

5 30 CFR 11 DUES NOT PERmMIT THE USF AN ESCAPE GAS MASK AGAINSY ACID
GASES UR NRGANIC VAPORS WITH POUR WARNING PHUPERTIES, A CHANGE TO 36
CFR 1t I8 NECESSARY TN PERMIT THE UNE OF AN ESCAPE GAS MASK AGAINST
SUBITANCES WITH PNNR wARNING PRNPERTIESY,

dipats ESCAPE

[ ' WHERE ESCAPE REFSPIRATURS ARE PROVIDED THEY 3SWALL BF SELFCTFD FROM THE
' ESCAPE CATFGUNY IN TAALE 2, THE EMPLUYER SHALL PRUVIDE AND ENSUNE

FuP| OYEES CARRY AN ESCAPE RESPIRATAR WHERE EXPUSURE MmaY LUCCUR TO
EXTREMELY TOXIC SURSYANCES (AN EXTREMELY TOXIC SUBSTANCE IS DEFINED AS A
RAS OR VAPQOW MAVING A RAT EXPUSURE MORTALITY LCS0 UF LESS THAN 10 PPN,

THE FOLLOWING STATEMENT 1S ADDED TO THE INTRODUCTION TO YTHE RESPIRATOR
TABLE FOR THESE SUBSTANCES)

EMPLOYERS SHALL PRNVIDE EACH EMPLOYEE wORKING In AREAS wHERE
*aNAMES®  MAY RE RELEASED INTO THE wORKPLACE AIR wlTH

AN APPROVED ESCAPE RESPIRATOR AS SPECIFIED IN VABLE 2, THE
EMPLNYER 8WALL ENSUARE THAY FACH EMPLOYEE CARRY THE ESCAPE
RESPIRATOR 1IN THE AREA WHERE weNAME®+ MAY BE RELEASED

INTO The WORKPLACE,

1V, J, "ENTRY INTO TANKS OR CLOSED VESSELSy) OR , , ,*

ITEM (D)Ca)(IV) I8 A VARIABLE PROVISION Im THE INTRODUCTORY STATEMENTS TO
THE RESPIRATUR TARLES WWICH LISTS THE SPECIFIC QPERATIONS WHERE & RESPIRATOR
13 CONSIOERED YO AE AN ACCEPTABLE MEANS OF CONTROL, EXNAMPLES OF wHERE TniS
MAY OCCUR.ARE FUR OPERATIONS wHICH REQUIRE OCCASSIONAL ENTRY INTO TANKS nR
OTHER CLOSED VESSELS,

APPENDIX 1
A, PROTECTION FACTORS FUOR PARTICULATE FILTER RESPIRATORS

PROTECTION FACTUR

(MINIMAL) PERMISSTIHLE RESPIRATORY PROYECTION
5% ANY DUST AND MISY RESPIRATUR (30 CFR 1{,130)
X ANY DUST AND MI8T REIPIRATOR, EXCEPT BINGLE

0 . USE (30 CFR 1t,130),
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ANY DUST AND MISY RFSPIRATUR, EXCEPT SINGLEwUSE
DR WUARTER=4ASK RESPIRATUR (30 CFR 11,130),

ANY FUME RESPIRATOR OR MIGH EFFICIENCY PARTICULATE
FILTELR RESPINATOR (30 CFR 11,130),

ANY HIGH EFFICIENTY PARTICUALTE FILTER RESPIRATOR
(30 CFR 11,130)

A MIGH EFFICIENCY PARTICULATE FILTER RESPIRATOR W]TW
A FULL FACEPIECE (30 CFR 1§,130),

A POAERED AJR«PURIFYING RESPIRATOR WITH A MIGH
EFFICIENCY PARTICULATE FILTER (30 CFR 11,130),

8y PROTECTION FACTORS FOR CHEMICAL CARTRIDGES AND GAS MASKS

PROTECTION FACTUR
(MINIMAL)
10X
50X

50X

50X

1000X%

ESCAPE

PERMISSIBLE RESPIRATORY PROTECTION

ANY CHEMICAL CARTHIDGE RESPIRATUR WITH AN w#n NAME ww
CARTRIDGE(S) (30 CFR 11,150)

A CHEMICAL CARTRIDGE RESPIRATOR WITHM FULL FACEPIECE
AND 2¢ NAME we,, CARTRIDGE(S) (30 CFR 1{,150)

A GAS MASK WITM A CHIN®STYLE ## NAME =n CANISTER
(30 CFR 11,90(A))

A GAS MASK WITH A FRONT OR RACKMOUNTED #n NAME ##
CANISTER (30 CFR 11,90 (a))

A POWERED AIRwPURIFYING CHEMICAL CARTRIDGE RESPIRATOR
WITH A *% NAME o« CARTRIDGE (UNLISTED DEVICE),

ANY GAS MASK PROVIDING PROTECTION AGA!NST ¥k NAME aw
VAPORS (30 CFR 11,90},

NOTEs THE APPROVAL wa NAME »% MAY CONSIST OF ACID GASES OR ORGANIC
VAPORS AS A CLASY OR SPECIFIC ACID GASES, AmMMONIA, OR ORGANIC
VAPORS, 1Y MAY ALSH CONSIST OF COMBINATIONS OF ACID GASES,
OHGANIC VAPORS, AND OTHER GASES AND VAPORS,

€, PROTECTION FACTORS FOR CUMBINATION CHEMICAL CARTRIDGES AND PARTICULATE
FILTERS AND GAS MASKS AND PARTICULATE FILVERS

PROTECTION FACTURS
(HININMAL)

10X

PERMISSIARLE RESPIRATORY PROTECTION

ANY CMEMICAL CARTRIDGE RESPIRATOR WITH ae NAME se
CARTRINGE(S) AND oo NaME nx FILTER(S) (30 CFR 11,1%0
AND 11,13%0)

A CHEWMICAL CARTRIDGE RESPIRATOR witm A FuLl FACEPIECE,
wa NAME o CARTRIDGE(S)) AND w8 TYPE n#
FILTER(S) (30 CFR 11,150 AND 11,130)

A GAS MAZK wITH A CHINeSTYLE #e NAME #¢ CANISTER
AND aa TYPE wa_ FILTER (30 CFR 11,90(A) aND
11,1302

A GAS MASK WITH A FRONT OR BACK MOUNTED #& NAME aw

CANISTER AND %% TYPE ww FILTFR (30 CFR 11,90(A)
AND 11,130),
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A POWERED ATR PURIFYING CHEMICAL CARTRIDGE HESPIRATOR
wITH A #« NAME we CARTRIDGE AMD HIGH EFFICIENCY
PARTICULATE FILTER,

ESCAPE ANY GAS MABK PROVINING PROTECTION AGAINST aw NAME o4
ANO PARTICULATES (30 CFR 11,90 AND 11.130)

#% NAHE wx REFERS TN ANY ACID GAS, AKALINE GAS, QRGANIC VAPDR, OR OTHER
SPECIFIC GAS OR VAPDR,

e TYPE ¢ REFERS TO DUST AND MI8T, FUME, OR HIGH EFFICLENCY
PARTICULATE,

D, PROTECTION FACTNARYS FNR SUPPLIEDwAIR RESBPIRATORY

PROTECTION FACTOR
(MINIMAL) PERMTISSIALE RESPIRATIRY PROTECTION

10X ANY SUPPLIED AIR=RESPIRATOR (30 CFR 11,110(A))

50X ANY SUPPLIEDwAIR RESPIRATOM wITH A FULL
FACEPIECE, HELMET, QR HOND, (30 CFR 11,110(A)}

1000X wa TYPE C SUPPLIED=AlR RESPIRATORP OPERATEN IN
PRESSURFeDEMAND OR DTHER POSITIVE PRESSURE QR
CONTINUOUS FLNw MODE (30 CFR 11,110(A))

A TYPE C SUPPLIEDwAIR RESPIRATOR WITH A FULL
FACEPIECE UPERATED IN PRESSURE=DEMAND DR (THER
POSITIVE PRESSURE wODE OR WITH A FuLl FACEPIECE,
HUOD, "OR MELMET OPERATED IN CONTINUOUS FLOW WODZ
(30 CFR 11,110(CA))

‘ 0 #THIS CATEGORY I8 NOT FULLY COVERED BY PRECEDING CATEGORY,

€, PROTECTION FACTORS FOR SELFeCONTAINED ARREATHING APPARATUS

PROTECTION FACYOR
(MINIMAL)Y PERMISSIBLE RESPIRATNRY PROTECTION

§0X ANY SELF=CONTAINED AREATHING APPARATUS (30 CFR {1,70(A))

§0X ANY SELFoCONTAINED BREATHING APPARATUS WITH A
FULL FAGCERIECE (30 CFR 11{,70(A))

10,0004x SELF=CNNTAINED BREATHING APPARATUS WITH A FULL
OR FlREw FACEPIECE NPFRATED IN PRESSUNE=DEMAND OR UTHER
FIGHTING PUSITIVE PRESSUNE MODE (30 CFR 11,70(A))

10,0004X A COMBINATION RESPIRATOR WHICHW INCLUDES A TYPE ¢
SUPPLIEDwATIR RESPIRATOR wITH A FULL FACEPIECE
OPERATEN IN PRESSURE«DEMAND DR OTHER POSITIVE
PREJSURE OR CUNTINUQUS FLOW MODE AND AN AUXILIARY
SELF=CONTAINED BREATHING APPARATUS OPERATED IN
PRESSURE=NEMAND OR POSITIVE PRESSURE mMODE
(30 CFR 11,70(8))

ESCAPE ANY ESCAPE SELF=CONTAINED BREATHING APPARATUS
(30 CFR 11,70(A))
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APPENDIX G

STANDARD OPERATING PROCEDURES

Selection of the proper type of respirator is vital,
but it is only part of the complete respirator
program. Unless a standard operating procedure is
set up, a correctly chosen respirator may be used in-
correctly. The OSHA regulations 1910.134b require
written standard operating procedures whenever
respirators are used. Examples are given below.

STANDARD OPERATING PROCEDURES
FOR USE OF RESPIRATORS IN THE
MULLER AREA

The first respirator selection example in Chapter
Six concerned a muller operator in a foundry. If we
assume that this is a small foundry with only one
operator, we can write a simple procedure as follows,

Respirator Selection

On the basis of the 5-mg/m? dust concentration
and a permissible exposure limit of 1.5 mg/cm of
silica dust, we have chosen the brand X disposable
respirator, approved for use in silica dust, to be worn
whenever the muller is operated. Properly used, this
respirator provides a protection factor of 5.

User Instructions in Training

The muller operator who wears this respirator is
trained in its use when hired and yearly thereafter.
During training, he is taught to wear the respirator
and a fit test using talc dust is performed to see
whether the respirator leaks. If it does leak, another
brand of disposable respirator is obtained. After the
fit test, the employee continues to wear the
respirator during the rest of the instruction and
training class. He is told that he may have a new
respirator whenever he wants and that he must use a
new one whenever breathing becomes difficult and
at the start of each shift. He is also told that silica
dust may be harmful to health some years after ex-

posure and that it is important that he use the
respirators provided. It is further explained that it is
impossible to install a ventilation system to take
care of the dust problem in this area.

Respirator Sanitation Program

As the respirators are discarded after each day's.
use, there is no need for a sanitation program.

Respirator Use Surveillance

It is the foreman’s responsibility to see that safety
devices provided are used. He checks the muller
operator’s use of the respirator daily.

Work Area Surveillance

If operating conditions change, dust concentration
in the muller area will be remeasured to ensure that
the respiratory protection provided is still adequate.

STANDARD OPERATING PROCEDURES
FOR USE OF SELF-CONTAINED
BREATHING APPARATUS DURING
DEGREASER PIT MAINTENANCE

In the fourth example in Chapter Six,
maintenance personnel occasionally had to enter a
degreaser pit while it was cool to clean it and per-
form necessary maintenance, The written operating
procedure might be as follows.

Respirator Selection
Extremelv high trichlor concentrations mav be
encountered during degreaser cleaning. The pit is to

be ventilated, but use of pressure demand supplied-
air respirators with escape packs is required.
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User Instruction and Training

Maintenance men required to wear this equip-
ment are trained in its use within 30 days of their
employment. The training consists of wearing the
equipment in fresh air and being taught how to
regulate air flow and how to react in emergencies and
if the main air supply fails. They are shown the
alarm bell in the degreaser pit which rings if the air
compressor fails. They are told that at that time
they have 10 minutes air supply from their escape
packs.

The equipment is used in a training exercise four
times a year and is cleaned approximately twice a
vear. The exercise consists of entering the pit after it
has been ventilated and inspecting the equipment in
the bottom of it. Escape bottles of compressed air
that have been opened are replaced through an
arrangement with the distributor.

Cleaning, Maintenance, and Storage

After use, the respirators aré cleaned by the
maintenance staff using the manufacturer’s sanitiz-

150

ing solutions. They are dried and stored in special
cases in the maintenance department,

Respirator Air Supply

Air for normal use of these masks is supplied by an
oilless portable compressor placed at the edge of the
pit.

Respirator Use Surveillance

The Safety Director is responsible for seeing that
training is carried out as spécified and he must
oversee the training.

Emergency Respirator Inspection

The respirators are inspected monthly for
deterioration and to see that the escape bottles are
fullv charged. This is the Safety Director’s respon-
sibility.
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APPENDIX N

NIOSH CERTIFIED EQUIPMENT LIST

This list is published annually by NIOSH. A limited number of updated lists

are made avallable free-of-charge to the Tenneco Chemicals, Inc. Industrial

Hygiene Department. When updated lists are published, recipients of the

manual will receive either a revised copy of the "list" or instructioms on

how to obtain a copy free-of-charge.
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APPENDIX N

REMOVAL OF NIOSH CERTIFIED EQUIPMENT LIST

Due to the large content of this manual, the NIOSH Certified Equipment
List may be removed to make the manual more manageable, prevent tearing
of pages and provide room for insertion of ANSI 288.2 (Appendix L).

An up-to-date copy of the NIOSH Certified Equipment List should be kept
with the manual for reference purposes.

/Mm

J. M. Hochstrasser, Ph.D., P.E.
Manager, Industrial Hygiene
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