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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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INTRODUCTION

Mound Laboratory has had a Respiratory Protection Program since
operations were begun in 1948. The objective of the Mound Respira-
tory Protection Program is to comply with the Laboratory Safety Policy
which is to: "Provide a safe working environment. To provide adequate

respiratory protective devices. To establish a training program and
train employes in safe operating practices, and to monitor equipment
and procedures to enforce these obligations." This program is under

the responsibility of the Health Physics Or:rations Manager and is
administered in close liaison with the Medical and Environmental
Control sections.

Each of these groups specializes in unigque fields, all of which are
necessary to meet the Laboratory requirements. Health Physics Opera-
tions specializes in radiation safety and is responsible for all :
respirator fittings and training and for providing and maintaining
appropriate respiratory equipment. The Medical section monitors
employes to ensure they are physically able to wear respiratory
protectlve equipment. Environmental Contrcl provides guldance con-
.cernlng toxic materlahswhlch are nonradloactlve

Concisely, the Mound Respiratory Protectlon Program-consists>of:

I. Quality Assurance (to ensure equlpment is approved* and
adequate)

II. Orientation and Training (to ensure proper use)
III. Respirator Fitting

A. Qualitative (to determine proper fit)

B. OQuantitative (to determine type of respirator)
IV. Maintenance (to restore equipment for reuse)

V. Records (to maintain historical file of personnel fitting data)

QUALITY ASSURANCE

Quality assurance begins when respiratory equipment is received from
the supplier. When the equipment is received, it is inspected to en-

" sure it is approved and -that there are no, apparent defects. The res-
plrators and accessories are stored at the warehouse until ready to be
placed in service. As a control to prevent unapproved respiratory
equipment being purchased and put into use, only certain Health Physics
specialists are authorized to withdraw the equipment from the warehouse.

*Approved by the Department of Intericr, Bureau of Mines.




When the respiratory equipment is to be put into service it is sent
to the decontamination laboratory where the respirators are washed,
disinfected, and sanitized. The respirators are washed in a Hobart
commercial dishwasher which has been modified to regulate the water
temperature. The disinfecting and sanitizing agents are added to the
wash cycle. Upon completion of the washing, the respirators are once
again inspected for defective parts which may malfunction.

The filters, after being inspected for apparent damage, are placed

in an Air Technigues Penetrometer (more commonly known as a DOP
tester) where they are tested for leaks according to the following
procedure. The filter cartridge is placed in the specially designed
chuck. The chuck is then closed and a monodispersed dioctyl phthlate
test atmosphere is injected. (Dioctyl phthlate is more commonly known
as DOP). It is generated in a thermal generator which produces a 0.3
pum aerosol. Any DOP that penetrates the filter passes into a forward-
light-scatter chamber where light bouncing off the particles is re-
flected into a photomultiplier tube. Here it is amplified and con-
verted to electrical energy that activates a readout device which is
calibrated in percent of leakage. The filters must be 99.97% effici-
ent to be acceptable. Any filter which has a DOP penetration greater
than 0.03% is above the maximum allowed and it is discarded.

~ At the same time the filter cartridge is being tested for leaks,
the instrument also checks the pressure drop across the filter to
determine whether it is "loading up." This pressure drop is read
out on the Magnehelic gauge mounted above the unit. The maximum
allowable pressure drop is 1.4 in. of water. The pressure drop is
based on past experience at Mound Laboratory.

After these tests are completed, the respirators are assembled,

sealed in plastic bags, sent to the distribution center, and stored
until they are used.

ORIENTATION AND TRAINING
Respiratory protection devices come in many types, shapes, and sizes.
Those that are used at Mound Laboratory have been carefully selected
to provide maximum protection to a maximum number of the plant
population. These respiratory devices include:

Many models of air-purifying half-face respirators

Air-purifying full-face respirators-

- Supplied air respirators
Self—contained,breathing,apparatus

The two-piece bubble suit that was developed at Mound




For safe use of this eguipment, the training program at Mound provides
both supervisors and employes with instructions in proper selection,
use, and maintenance. The foundation for the success of the Respira-
tory Protection Program is this training program.

The training.prggram includes:

1) Instruction in the nature of the material being worked with and
an honest appraisal of what may happen if the respirator is not
used. o

2) Explanation of why more positive controls are not immediately
feasible. This includes recognition that every reasonable effort
is being made to reduce or eliminate the need for respirators.

3) A discussion of why this is the prdper type of respirator for the
particular purpose.

4) A discussion of the respirator's capabilities and limitations.
5). Instruction and training in actual use of the respirator.

6) Classroom and field training to récOghize and cope with emergency
situations. B ' oL

7) Other special training as needed for special use.

This training provides emplcoyes with an opportunity to handle the
respirator, have it fitted properly, test its facepiece-to-face seal,
wear it in normal air for a familiarity period, and finally, wear it
in a test atmosphere.

RESPIRATOR FITTINGS

There are thin faces, plump faces, narrow faces, wide faces,

square chins, and double chins;. faces with scars, dimples, five
o'clock shadow, large boné structure,- and small bone structure.

The -1list goes on endlessly. Each manufacturer of respirators makes
his product in a unique style and usually in only one or two sizes.
In most cases, one size is all that is available. Obviously, it
would be difficult for an individual to select just any respirator
and obtain a proper fit, and equally obvious, a respirator that does
not fit properly will provide little or no protection and would even
promote a false sense of security. Therefore, the proper fitting of
respirators is an essential part of any respiratory protection program.

The first methods used for fitting respirators and checking the face-
piece~-to-face seal were the positive and negative pressure tests. In
the positive pressure test, the exhalation valve of the respirator

was closed and the employe being fitted would exhale gently into the




facepiece. The fit was considered satisfactory if slight positive
pressure was built up in the facepiece without any evidence of out-
ward leakage of air at the seal.

For the negative pressure test, the inlet openings of the filters
were closed by covering them with the palms of the hands, then the
employe would inhale gently so that the facepiece collapsed
slightly, and hold his breath for a few seconds. - If the facepiece
remained in its slightly collapsed condition and no inward leakage
of air occurred, the respirator was considered to have a proper fit.

As the state of the art grew in fitting respirators, we improved our
methods at Mound in order to obtain more positive results. The
first big change occurred 9 yr ago when we implemented the use of an
irritant smoke as a method to determine the effectiveness of the
facepiece-to-face seal. With the installation of our DOP man-test
chamber in 1974, we now use what is considered by experts in the
field of respiratory protection the ultimate methods for fitting
respirators and checking their facepiece-to-face seal.

When we started using irritant smoke as a method for check_ng the
facepiece-to-face seal of the reaplrators, we were fitting about

300 users per year. Today, uhere are approx1mately 800 employes wno
are fitted annually. : . ,

The respirator fitting program at Mound provides demonstrations on
how to wear respiratory protection devices, how to adjust them
properly, and how to determine a proper fit. Two of the visual aids
used in these demonstrations include:

A mannequin dressed in protective clothing and wearing an air
purifying full-face respirator properly.

A mannequin properly dressed in the Mound two-piece bubble
suit.

Two techniques are used for fitting respirators. The simplest, called
Qualitative Fitting, is used at Mound to determine whether the respira-
.tor is fitting properly. Qualitative fitting is performed in the

field each time 'the respirator is put on for use in a contaminated
atmosphere by the employe or by a coworker.

The primary contaminant of concern at Mound is a particulate. There-
fore, an irritant smoke tube is used.. This is a glass tube filled
with stannic chloride—impregnated pumice. The smoke tube produces-

a very irritating smoke when air-is- bleown: tnrough it. .The person

" wearing the mask stands in or near the- opening of a well-ventilated
fume hood. The smoke is directed at the facepiece~to-face seal and
leakage is indicated by irritation of the throat and lungs. When
half-mask facepieces are tested, care must be taken not to direct

the smoke into the eyes and that the eyes are closed during the test.

The other technique used at Mound for fitting respirators is called
Quantitative Fitting. Quantitative fitting is used to determine the




type of respirator an individual wears and what degree of protection
he can expect with the particular respirator. Quantitative fittings
are conducted for new employes, after they have been examined by

the Medical Department and have been deemed physically able to wear
respiratory equipment. They are refitted annually after medical
examinations. The techniques for quantitative fitting is much more
sophisticated than the techniques used for qualitative fitting.

Step 1

The employe is given an orientation or reor.entation on the proper
way to put the respirator on to obtain the best facepiece-to-face
seal. The orientation also includes an explanation of how the test
system works and how the fittings are performed using this system.

Step 2

The tests take place in a DOP man-test chamber.: The employe puts

on the test respirator which has a flexible probe connected to it.

He steps into the chamber and connects the probe into a guick-
disconnect fitting that is fdstened to ‘a test line that connects.

to the forward-light-scatter chamber in the Air Technlques Penetrometer.
The door of the chamber -is closed. and the chamber is flooded to 100%
Saturatlon (100,000 ppm) with a-polydis persed dioctyl phthlate (DOP).

Step 3

The testing must be performed by a qualified person who can operate
the equipment and interpret the results. The employe is put through

a series of exercises which simulate actual conditions in which the
respirator would be worn in the field. The penetrometer operates

as the one described earlier for leak checking filter cartridges,
except this one prints out a chart graph. Any penetration of DOP into
the respirator registers as a peak on the graph. Each employe who is

fitted is fitted for two types of half-face and full-face respirators.

. RECORDS

Step 4

Upon completion of the fitting, a reference card is given to the
employe. On one side the types of respirators the employe was best
fitted with are recorded. On the other side names and telephone
numbers are given for contacting if any question arises concerning
respiratory equipment. The employe uses this card as a reference at
the distribution center where he obtains a respirator.

An historical file is kept on all quantitative respirator fittings.
This file includes the chart graph and a Rolldex card. The card
identifies the employe, his control number, department, and super-
visor. The types of respirators the employe was fitted for are

noted, as well as the average and high penetrations. Also the pro-
tection factor the employe can expect when using the equipment is
recorded. (The protection factor is based upon the highest penetration
for that particular respirator.)

Iy i g s




MAINTENANCE

After each use the respirators are returned to the Decontamination
Laboratory where they are monitored for radioactive contaminants.

If they are found free of radicactive contaminants they are then
handled as previously described in the section on guality assurance.
The respirators are disassembled, washed, disinfected, and sanitized.
Then they are carefully inspected, and worn or defective parts are
replaced. The filter cartridges are monitored for radioactive con-
taminants and checked for leaks and pressure drop. The respirators
are then reassembled, bagged, and sent to the distribution centers
for reuse. Radiocactive contaminated respirators require special
handling to remove the radioactive contaminants before they are sent
through the process.

SETTING UP A RESPIRATORY PROTECTION PROGRAM

The Occupational Safety and Health Standards, Section 1910.134 (Appen-
dix A), provide the minimum requirements for conducting a respiratory
protection program. In running a respiratory protection program which
meets the required criteria, some points that must be considered are:

1. The employer must provide respirators which are applicakle and .
suitable for the purpose ‘intended whenever such equipment is
necessary to protect the health of the employe.

2. Approved or accepted respirators must be used when they are
available.

~

3. The employe must be instructed and trained in the‘proper use of
respirators and in their limitations.

4. There must be regular inspection and evaluation to determine the
‘ continued effectiveness of the program.

5. The respiratory protection program should be supervised by a
qualified individual.

The type of program you'll want to develop should be considered care-
fully. If your operations are small and-you have only a few employes -
who will wear respirators, a qualitative fitting program will prob-
ably be sufficient. If the operations are large and therc are many
users, you probably should consider quantitative fitting to determine
the type of respirator an individual wears and qualitative fitting

to determine proper fit.

Let's review the'requirements for;these two types of programs.
A) Quélitative Program
i) Test Atmosphere

ii) Fumehood
iii) Training




B) Quantitative Program

i) DOP walk-in man-test chamber

ii) .Appropriate instrumentation
iii) Qualified technician

iv) Training

C) OQuality Assurance and Maintenance
D) Records
Mound Laboratory has developed considerable expertise in the area

of respiratory protection and I would like to extend this invitation
to assist you in any way we can in setting up your program.




APPENDIX A

OCCUPATIONAL SAFETY AND HEALTH STAN[)ARDS

SUBPART | — PERSONAL PROTECTIVE EQUIPMENT

(Code of Federal Regulations, Title 29, Chapter XV, Part 1910)

Subpart I—Pertonal Protective Equipment
1910. 132 General requirements.
1810. 133 Eye and face protection.
. 1810. 134 Respiratory protection,
1910. 135 Occupational hesd protection.
1910. 138 Oecupsational foot protection. -
'-1810. 137 Electrical protective devices.
1910.138 Additional delay in eflective date.
1910, 138 Sources of standards,
1910. 140 Standards organizstions.

Subpart I—Personal Protective
i Equipment
§ 1910.132 - General requirements.

(&) Application. Protective equipment,
including personal protective equipment
for eyes, face, 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 hazards of
processes or environment, chemical haz-
ards, radiological hazards, or mechanical
irritants ericountered in 28 manner capa-
ble of causing injury or impairment in
the function eof any part of the body
through absorption, inhalation or phys-
ical contact.

(b) Emplovee-owned equipment.
Where employees provide their own pro-
tective equipment, the employer shell be
responsible to assure its adeguacy, in-
cluding proper maintenance, and sanita-
tion of such equipment.

(c) Design. All personal protective
equipment shall be of safe design and
censtruction of the work to be performed.

§ 1€10.133 Eye and fuce protection.

(a) General. (1) Protective eye and
face equipment shell be required where
there is a reasonable probability of in-
jury that can be prevented by such equip-
ment. In such cases, employers shall
make conveniently avallable a type of

. pbrotector suitable for the work to be
performed, ané employees shall use such
protectors. No unprotected person shall
knowingly be subjected to a hazardous
environmental condition. Suitable eye
protectors shall be provided where ma-
chines or operations present the hazard
of lying objects, glare, liquids, injuricus
radiation, or & combination of these haz-
ards.

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

(1) They shall provide adequate pro-
tection against the particular hazards
for which they are designed.

(ii) They shall be reasonably comfort-
able when worn under the cdesignated
conditions.

(ii}) They shall fit snugly and shall not
unduly interfere with the movements of
the wearer.

(iv) They shall be durable.

(v) They shall be capable of being
disinfected.

(vi) They shall be easily cleanable.

(vii) Protectors should be kept clean
and in good repair.

(3} Persons whoese vision requires the
use of corrective lenses in spectacles, and
who are requirgd by this standard to wear
eye.protection, shall wear goggles or spec-
tacles of one of the following tvpes:

(1) Bpectacies whose proteciive lences
provide optical correction,

(i1 Goggles that can be worn over
corrective spectacles without disturbing
the adjustment of the spectacles.

(ii1) Goggles that incorporate correc-
tive lenses mournited behind the protective
lenses.

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

(5) When limitations or precautions
are indicated by the manufacturer, they
shall be transmitted to the user and care
taken to see that such limitations and
precautions are strictiy observed.

(6) Design, construction, testing. and
use of devices for eve and £ rrotd iion
shall be in accordance with American

National Standard for Occupationai anct .

Educational Eye and Face Protection,
Z87, 1-1968.

£1910.131  Respiratory prot tiou.

(a) Permissible practice. (1) In the
control of those occupational diseases
caused by breathing 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 shall he

accomplished as far as feasible by ac-

cepted engineering control measures (for
examplel-enclosure or confinement of the
operation, general and izoal ventilation,
and substitution of less toxic materialsy,
When effective enpgineering controls are
not feasible, or while they are being in-
stituted, appropriate respirators shall be
used pursuani to the following require-
mernts.

(2) Respirators shall be provided by
the employer when such equipment s
necessary to protect the health of the
employee. The employer shall provide
the respirators which are applicabie and
suitable for the purpose intended. The
emplover shall be responsibie for the

-should ve assigned to individuail work

establishiment and maintenance of a res
piratory proteciive program which shall
include the requirements outlined i
paragraph (b) of this section.

(3) The employee shall usz the pro-
vided respiratory protection in accord-
ance with Instructions and training
recelved.

(b)Y Requirements for a minimal ac-
ceptable program. (1) Written standard
operating procedures governing the se-
lection and use of respirators shali he
established.

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

¢3) The user shall be insiructed and
trained in' the proper-use of respirators
and their limitations.

(47 Where procticable, the respirators

Bl

for their exclusive use.

(5) Respirators cshall be regulariv’
cleaned and disinfected. Those issued fur
the exclusive use of one worker snouid e
cleaned after ecach day’s use, or mome
often if necessary. Those used by rmoie
than one worker shali be thorougnly
cleaned and disinfected after each use.

(6) Respirators shall be stored in a
convenient, clean, and sanitary location.

(7)Y Respirators vsed rpoutinely snoall
be inspected during cleaning, Worn ¢r
deteriorated parte shall he replaced Res-
piratars for emergen~y use such a:s self-
contained devices shall be thorouzhls
inspected at Jerst annce a month and after
each use.

(8) Appropriate surveillance of work
area conditions and degree of employe:
exposure or stress shall be maintained.

(3) There shall be regular inspection
and- evaluation to determine the con-
tinued effectiveness of the program.

(10) Persons should not be assigned
to tasks requiring use of respirators un-

‘Jess it has been determined that they are

physically abie to perform the work and
use the equipment. The Jocal physician
shall determine what health and pnysicai
conditions are pertinent. The -respirator.
user's medical status should be revievwad

periodically (for instarice, annualiys.

(11> Approved or accepted respirators
shall be used when they are avaiiable
The respirator furnished shall provide
adequate respiratory protection against
the particular hazard for which it i
designea in accordance with stundarvds
established by competent gutneoritios. The
U.S. Department of Inferior, Burcau of
Mines, and the U.S. Department of Agri-
culture are vecognized us such authwoii-
ties. Although respirators listed Ly tie
U.S. Department of Agriculture continue

e




to be acceptable for protection against
pecified pesticides, the U.S. Department
of the Interior, Bureau of Mines, is the
agency now respousible for testing and
approving pesticide respirators.

(c) Selection of respirators. Proper
selection of respirators shall be made ac-
cording to the guidance of American
National Standard Practices for Respira-
tory Protection Z88.2-1969.

(@) Air quality. (1) Compressed air,
compressed oxygen, liquid air, and Hquid
oxvgen used for respiration shall be of
high purity. Oxygen shall meet the re-
quirements of the United States Pharma-
copoeia for medical or breathing oxygen.
Breathing air shall meet at least the re-
quirements of the specification for Grade
D breathing air as described in Com-
pressed Gas Assoclation Commodity
Specification G-T7.1-1966. Compressed
oxygen shall not be used in supplied-air
respirators or in open circuit self-
contained breathing apparatus that have
previously used compressed air. Oxygen
must never be used with air line
respirators.

t2) Breathing air may be supplied to
respirators {rom cylinders or &air
COMpressors.

(i) Cylinders shall be tested and main-
tained in as prescribed in the Shipping
Contairer Specification Regulations of
the Department of Transportation (49
CFR Part 178).

(ii) The compressor for supplying air’

shal] be equipped with necessary safety
and standby devices. A breathing air-
type compressor shall be used. Compres-
sors shall be constructed and situated
so as to avoid entry of contaminated air
into the system and suitable in-line air
purifving sorbent beds and filters in-
stalled to further assure breathing air
quality. A receiver of sufficient capacity
to enable the respirator wearer to escape
from a contaminated atmosphere in
event of compressor failure, and alarms
to indicate compressor failure and over-
heating shall be installed in the system.
If an oil-lubricated compressor is used,
it shall have a high-temperature or car-
bon monoxide alarm, or both. If only a
high-temperature alarm is used, the air
from the compressor shall be frequently
tested for carhon monoxide to insure
that it meets the specifications in sub-
paragraph (1) of this paragraph.

(3) Ailr line couplings shall be incom-
patible with outlets for other gas sys-
tems to prevent inadvertent servicing of
air line respirators with nonrespirable
gases Or OXygen.

(4" Breathing gas containers shall be
marked in accordance with American
National Standard Method of Marking
_Portable Compressed Gas Containers to
Identi{y the Material Contained, Z48.1-
1954 Federal Specification BB-A-1034a,
June 21, 1968, Air, Compressed for
Breathing Purposes; or Interim Federal
Specification GG-B--00675b, April . 27,

1865, Breathing Apparatus, Self-Con-
tained.
e Use of respirators. (1) Standard

procedures shall be developed for respi-
rator use. These should include ali infor-
mazion and guidance necessary for their
proper selection, use, and care. Possible
emergency and routine uses of respira-
tors should be anticipated and planned
for.

{2y The correct respirator shall be
specified for each job. The respirator
tvne is usually specified in the work pro-
cedures by a qualified individual super-
vising the respiratory protective program.
The individual issuing them shall be
adequately instructed to insure that the
correct respirator is issued. Each respira-
tor permanently assigned to an indi-
vidual should be durably marked to in-
dicate to whom it was assigned. This
mark shall not afiect the respirator per-
formance in any way. The date of issu-
ance shouid be recorded.

(3) Written procedures shall be pre-
pared covering safe use of respiraters in
dangerous atmospheres that might be
encountered in normal operations cr in
emergencies. Personnel shall be familiar
with these procedures and the available
respirators.

(1) In areas where the wearer, with
failure of the respirator, could be over-
come by a toxic or oxygen-deficient
atmosphere, at least one additional man
shall be present. Communications (visual,
voice, or signal line) shall be maintained
between both or all individuals present.
Planning shall be such that ene individ-
ual will be unafiected by any likely inci-
dent and have the proper rescue equip-
ment to be able to assist the other(s) in
case of emergency. i

(i1 When self-contained breathing
apparatus or hose masks with blowers
are used in atmospheres immediately
dangerous to life or health, standby men
must be present with suitable rescue
equipment.

(iii' Persons using air line respirators
in atmospheres immediately hazardous
to life or health shall be equipped with
safety harnesses and safety lines for lift-
ing or removing persons {rom hazardoeus
atmospheres or other and equivalent
provisions for the rescue of persons from
hazardous atmospheres shall be used. A
standby man or nmen with suitable self-
contained breathing apparatus shall be
at the nearest fresh air base for emer-
gency rescue.

t4) Respiratory protection is no bet-
ter than the respirator in use, even
though it is worn conscientiously. Fre-
quent random inspections shall be con-
ducted by a qualified "individual to as-
sure that respirators are properly se-
lected, used, cleaned, and maintained.

{5) For safe use of any respirator, it
is essential that the user be properly in-
structed in its selection, use, and main-
tenance. Both supervisers and work®rs
shall be so instructed by competent per-
sons. Training shall provide the men an
opportunity to handle the. respirator.
have it fitted properly, test its face-piece-

to-face seal, wear.it. in. normal air for
.a long familiarity period, and, finally, .

to swear it in a test atmosphere.

(1) Every respirator wearer shall re-
ceive fitting instructions including dem-
onstrations and practice in how the res-
pirator should be worn, how to adjust it,
and how to determine if it fits properly.
Respirators shall not be worn when con-
ditions prevent a good face seal. Such
conditions may be a growth of beard,
sideburns, 2 skull cap that projects under
the facepiece, or temple pieces on glasses.
Also, the absence of one or both dentures
can seriously affect the fit of a facepiece.
The worker's diligence in observing these

factors shall be evaluated by periodic
check. To assure proper protecuion, the
facepiece fit shall be checked by the
wearer each time he puts on the respira-
tor. This may be done by following the
manufacturer’s facepiece fitting instruc-
tions.

(ii) Providing respiratory protection
for individuals wearing corrective glasses
is a serious problem. A proper seal cannot
e estahlished if the temiple bars of eye -
glasses extend through the sealing edge
of the full facepiece. As a temporasy
measure, glasses with short ternple 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. Sys-
tems have been developed for mounting
corrective lenses inside full facepieces.
When a workman must wear corrective
lenses as part of the facepiece, the face-
piece and lenses shall be fitted by quali-

" fied individuals to provide good vision,

comfort, and a gas-tight seal.

(iit) If corrective spectacles or goggles
are required, they shall be worn so as
not to affect the At of the facepiece.
Proper selection of equipment will mini-
mize or avoid this problem.

({) Maintenance and care of respira-
tors. (1) A program for maintenance and
care of respirators shall be adjusted to -
the type of plant, working tcon-itions,
and hazards invoived, and shall include
the following basic services:

(1 Inspection for defects
a leak check),

(ii» Cleaning and disinfecting,

(iii) Repair.and

(iv) Storage

(including

Equipment shall be properly maintained
to retain its original effectiveness.

t2) i) All respirators shall be in-
spected routinely before and after each
use. A respirator that is not{ routinely
used but is kept ready for emergency
use shall be inspected afier each use
and at least monthly to assure that it is
in satisfactory working condition.

1ii) Self-contained breathing appara-
tus shall be inspected monthly. Air and
oxvgen cylinders shall be fully charged
according to the manufacturer’s instruc-
tions. It shall be determined that the
regulator and warning devices function
properily.

(ii1? Respirator inspection shall in-
clude a check of the tightness of con-
nections and the conditicn of the face-
piece. headbands, valves, connecting
tube. and canisters. Rubber or elastomer
parts shall be inspected for pliabiliiy
and signs of deterioration. Stiretching
and -manipulating rubber or elastomer
parts witii 2 massaging action wili keep
them pliable and flexible. and prevent
them from taking a set during storage.

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

¢3) Routinely used respirators shail
be collected, cleaned, and disinfected as
frequently 2s necessary to insure that
proper protiection 1s 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 respirator. Such assurances




are of greatest significance when respira-
tors are nof individually assigned to
workers. Resplirators maintained for
emergency use shall be cleaned and dis-
infected after each use.

(4) Replacement or repairs shall be
done only by experienced persons witi
parts designed for the respirator. No
attempt shall be made {o replace com-
ponents or to make adjustment or re-
pairs beyond the manufacturer’s recom-
mendations. Reducing or admission
valves or regulators shall be returned
to the manufacturer or to a trained
technician for adjustment or repair.

(5) (1) After inspection, cleaning,
and necessary repair, respirators 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 should be
quickly =accessible at all times and
should be stored in compartments built
for the purpose. The com)partments
should be clearly marked. Routinely
used respirators, such as dust 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.

(11 Respiraters should be packed or

stored so that the facepiece and exhala-’

tion valve will rest in a normal positiom
and function will not be impaired by
the elastomer setting in an abnormal
position. ’ ‘

(iil) Instructions for proper storage
of emergency respirators, such as gas
masks and self-contained breathing
apparatus, are found in ‘‘use and care”
instructions usually mounted inside the
carrying case lid.

(g) Identification of gas mask canis-
ters. (1) The primary means of identify-
ing a gas mask canister shall be by means
of properly worded labels. The secondary
means of identifyirg a gas mask canister
shall be by a color code.

(2) All who issue or use gas masks fall~
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 require-
ments before they are placed in service
and that the labels and colors are prop-
erly maintained at all times thereafter
until the canisters have completely
served their purpose,.

(3) On each canister shall appear in
bold letters the following:

()y—

Canlster for _ . ...
(Name for atmospheric contaminant)
or
Type N Gas Mask Canister

(i) In addition, essentjally the fol-

' lowing wording shall appear beneqth the

appropr:ate phrase on the  canister
label: “For respiratory protection in at-
mospheres containing not more than
______ percent by velume of

(Name of atmospheric contaminant)

(iii) All of the markings specified above
should be placed on the most conspicucus
surface cor surfaces of the canister.

(4) Candsters having & special l.gh-
efficfency filter for protection against
radionuclides and other highly toxic par-
ticulates shall be labeled with a state-
ment of the type and degree of protec-
tion afforded by the fiter. The label
shall be aflixed to the neck end of, or to
the gray stripe which is around and near
the top of, the canister. The degree of
protection shall be marked as the per-
cent of penetration of the canister by
a 0.2-micron-diameter dioctyl phthalate
(DOP) smoke at a flow rate of 85 liters
per minute. i

(5) Each canister shall have a..abel
warning that gas masks shouild be used

only In. atmospheres containing suffi-
cient oxygen to support life (at least 16
percent by volume), since gas mask
canisters are only designed to neutr"d"m
or remove contaminants from the air.

(6) Each gas mask canister shall ne
painted a distinctive color or combina-
tion of colors indicated in Table I-1. All
colors used shall be such that they are
clearly identifiable by the wuser and
clearly distinguishable from 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. Appropri-
ately colored pressure sensitive tape
may be used for the stripes.

TasLE I-I

Atmospheric contaminants io be protected
cgainst
Acid gasSes. ..o
Hydrocyanic acld gas_ ... . .. _._.

Chlorine gas_ . i
Organic vapors

Ammonia BaS-.. .. _..._. R
Acid gases and ammonia gas. ... .. _______

Carbon’ monexide ... ...
Acid gases and organiec Vapors.__ . __..-___
Hydrocyanic actd gas and chloropicrin vapor.

Acid geses, organic vapors, and ammonia
gases. : '

Radloactive materials, excepting trithun and
noble gases.

Particulates (dusts, furmes, mists, fogs, or
smokes) in ccrmbination with auny of the
above gases Or vapors.

All of the above atmospheric contaminants_.

Colors assigned®

White.

White with Y5-Inch green stripe completely
eround the canisicr near the bottom.

White with 15-Inch yellow stripe conipletely
eround the canister near the bottom.

Black.

Lireen.,

Green with 15-inch white stripe completely
around the canister near the bottomni.

Blue.

Yeliow.

Yellow with li-inch blue siripe completely -

eround the canisier near the bottom.
Brown.

Purplé (Magenta).

Canister color for contaminant, as dasignated
above, with Y% -inch gray siripe compleiely
around the canister near the top.

Red with Y-inch gray stripe completely
around the cantster near the wop.

*Gray shall not be assigned az thie main colcr for a canister designed to remove acids or

VapoTs.

Norz: Orange shall be used gs & complete body, or stripe color to represent g
included in this table. The user will need to refer to the canister label 10 detern:

degree of protection the canister w!li eford,

§ 1910.135

tion.

Helmets for the protection of heads of
occupeational woerkers from himpact end
penetration from falilng and flyine ob-
jects and from limited electric shock and
burn shall meet the reguirements and
specifications established in Americun
National Standard Safety Requirements
for Industrial Head Protection, 2359.1-
1969.

§ 1910.136

tion.

Safety-toe f{ootwear for empioyces
shall meet the requirements and speci-
fications in American National Stand-
ard for Men’s- Safetv Toe F‘oow ear,
Z41.1-1967. .

§ 1910.137 Flv(lru‘al protec ‘ive devices

"Rukber protective equipment for elec-
trical workers shall conform to the re-
quirements established In the American
National Standards Institute Standards
as specified in the following list:

QOccupational head protee.

‘Occupationa! oot protee-

28 not

ne he

Item Standa:d
Rubber insulating ~joves. J6.6-1987.
ubber matting for use J6.7--1935

around eiectric {R1962)
apparglus
Rubber insulating JE 4-1970.
bilankets.
frubter insulating hoods. J6.2-1950
{R1G6Z .
Rubber insulating line J6.1-1850
hose. (R19651.
Rubber insuiating ~J6.5-1962.
sleeves.

§ 1910.138 Effective dates.

(a) The provisions of this Subpsait I
shall becoine effective on August 27, 1971,
except that:

(1) Any provision in any other section
of this subpart which sontains in itself 2
specific effective date or time limitaticn
shall become effective on sucn date or
shall” apply in sccordance with such
limitation; and

(2) If any standard in 41 CFR Part
50-204, other than e national consensus
standard incorporated by reference in




§ 50-204.2(a){1), is or becomes &ap-
plicable at any time to any employment
and place of employment, by virtue of
the Walsh-Healey Public Contracts Act,
or the Service Contract Act of 1865, or the
National Foundation on Arts and Hu-
manities Act of 1965, any correspending
established Federal standard in this Sub-
part I which is derived from 41 CFR Part
50-204 shall also become effective, and
shall be applicable to such employment
and place of employment, on the same

date.

Sources of standards.

§1910.139

Sce. Source

1610132 ... 4! CFR 5h0-204.7.

1910.133(2) --.- ANSI 287.1-1968, Eye and
Face Protection.

1616134 ... ANSI Z88.2-1969, Standard
Practice for Respiratory
Protection.
1810.134 ANSI K13.1-1967, Indenti-
‘fable I-1. fication of Gas DMask
- Canister.
Z89.1-1989, Safety

1910.135 _..... ASNI
e Requirements for Indus-
trial Head Protection.

3810.136 .__.-- ANST  241.1-1967. Mlen's
Safety-Toe Footwear,

1910.137 ._...- ANSI 204-1688, Vent
tion and Safe Fract 3
of Abrasive Blasting Cp-
erations.

Standards organizations.

§ 1910.1-10

Specific standards of the following ov-
ganization have been referenced in th
part. Copies of the referenced imateria
may be obtained from the issuing or-
ganization.

Amertcan National Standards Instituie, 1520

Broadway, New York, NY 10018.
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