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! SUBJECT: RESPIRATORY PROTECTION REFERENCE MANUAL ' :

Attached is a revised draft of Respiratory Protection Program Guidelines.

The revisions include the various minor suggestions for improvements,
plus changes in the physical capability section in response to input
from Corporate Medical. While the basic approach to determining
physical capability remains the same, the role of the voluntary physical
examination has been deemphasized. This change was made to protect the
confidential physician/patient relationship which is fundamental to the’ }
success of the voluntary physical examination program. ODr. Simpson has

-agreed with this revised approach.

|
- : |
The section on facial hair remains (for the moment) essentially as
proposed, with the second (less stringent) alternative still included. |
As you are aware, it has been proposed that the second alternative (top |
of page 7) be deleted. This amounts to “biting the bullet”, and adopting i
the “no established facial hair" position. This position apparently is l
supported by Pipe Line, Marketing Distribution, R&D, and E&P.: Manufac- |
turing and IR are requested to give serious consideration to this pesition. i
Comments should be returnqp by february 12. We will discuss ‘this item I
agaln at the February 24 S$°G meeting. 1
|
|
J
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¢. Provisions for contractor personnel as appropriate.

d. Provisions for casual visitors, allowing for
immedfate exit from the affected area &s an
alternative (i.e., casual visitors are defined as
not subject to the use of respirators). p

° Alternatively, locations that use respirators may develop
the following approach into a procedure.

a. Instruct employees regarding the effect of facial
hair in defeating the protection prov1ded by
respirators.

b. Encourage employees to alter established facial hair
such that - there is no interference with the
respirator seal. ’

C. Requfire all employees who do not alter facial hair

" to wear only air-supplied breathing apparatus-with
positive pressure (i.e., pressure demand mode).

For some locations, alternative 2 may be a satisfactory

long-term approach. For others, alternative 2 may be an

effective interim approach (i.e., for several years),
particularly if coupled with quantitative fit testing
which effectively demonstrates the defeat of respiratory

protection by facial hair. .

Corrective eyeé¥5§§!3

Eyeglasses also cause leakage where the respirator seal passes
over the temple bar. For this reason, plano safety glasses
should always be vremoved when using a full-face pfece
respirator.

Persons requiring corrective eye wear to safely perform work
must, of course, wear such eye wear when using a respirator.

For tasks where the respiratory hazard does not affect the

eyes, a half-face piece respirator (which does not interfere
with standard corrective eyewear) may be used. Alternatively,
or where the respiratory hazards does st affect the eyes, a
supplied .air respirator should be used in pressure demand

mode.

Locations are encouraged to provide specially framed
corrective lenses, which fit inside the respirator, for those
employees who prefer them.

Wearing of contact lenses under respirators is not permitted.
The references below provide further 1nforﬁa&ion for

identifying health and physical conditions which can affect an
individual's ability to wear respirators.
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RESPIRATOR SELECTION

To assist in respirator selection, this section includes:

1.

-

Chapter 6 of NIOSH's “A Guide To Industrial Respiratory Protectuon .
This chapter introduces basic considerations for establishing
respirator use. In addition, several examples of respirator selec-
tion using the OSHA/NIOSH Respirator Decision Logic are explained. ~

Joint OSHA/NIOSH Respirator Decision Logic, Appendix F of NIOSH's
"A Guide to Industrial Respiratory Protection”. The OSHA/NIOSH
Respirator Decision Logic is a step-by-step process of selecting
respirators. It was developed as a mechanism for establishing
respirator requirements for individual OSHA health standards. It
sets a number of conventions including conservative protection
factors. Compliance is not required by taw.

Several tables from ANSI 288.2 {1980). The Table of Respirator
Protection Factors, in combination with the QSHA/HIOSH Respirator
Decision Logic, can guide resptrator selection. {See Appendix C of
this manual.) :

Several references related to respirator cartridge efficiency.

The following references are not included in this guide, but can
also provide additional information. Each guide user may want to
have the following routinely-used  references.

1. NI0SH Certified Equipment List '

This manual lists those respirators tested and certified by
NIOSH. The latest issue is dated June 1, 1980. The manual
is updated approximately annually. The next issue is due in
the last quarter of 1981. Contact the Testing and Certifica-.
tion Branch (304/599-7331) for information on certifiedk.
products that are not listed in this publication. (The’
publication does not list any devices formeriy approved by
the Bureau of Mines.).

2. OSHA Standards 1910 (Asbestos,'lQIO; Vinyl Chloride, |9io;
Lead 1910)

These specific health standards define resp1rator selection
requirements.

3. The AIHA, “"Respiratory Protection, A Manual and Guideline"

4. (QSHA/NIOSH “Pocket Guide to Chemical Hazards", NIOSH Pub.
No. 78-210

This reference recommends respirator types for substances
found in 29 CFR 1910.1000 Tables Z-1, Z-2, and Z-3 as of
1977. In addition, it quotes IDLH levels for these same

substances.
HUT - 082638
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RESPIRATOR SELECTION L.

OSHA STANDARDS

OSHA 1910.134 states that respirators shall bhe
selected on the basis of the hazards to which workers
are exposed and that ANSI ZR8.2.1969 shall be used
for guidance in their selection. OSHA also requires
that approved or accepted respirators be used when
available. For certain respiratory hazards, specific
instructions about respirator use are given in other
OSHA regulations. The trend seems to be toward
regulations that specify the conditions of respirator
use for each task. OSHA 1910.134 is then consulted
for general instructions. Regardless of the
regulations, respirators must be selected with the en-
vironment in which they will be used in mind. To do
sn requires certain basic infarmation. so one should
alwayvs ask the following questions hefore selecting a
respirator.

I. What is the estimated contaminant concentra-
tion where the respirator will be used?

2. What is the permissible exposure limit to the
. contaminant? - ’

3. Is the contaminant & gas, vapor. mist. dust, or
fume? :

4. Could the contaminant concentration be term-
ed immediately hazardous to life or health?

5. If the contaminant is flammable, does the es-
timated concentration approach the lower explosive
limit?

6. Does the contaminant have adequate warning
properties?

7. Will the contaminant irritate the eyes at the es-
timated concentration?

8. If the contaminant is a gas or vapor, is there an
available sorbent that traps it efficiently?

9. Can the contaminant be ahsorbed through the
skin as a vapor or liquid? If so, will it cause serious
injury?

The answers to these questions can provide
enough information for choosing & respirator for
routine use. There is nothing strange or unigque
gbout these questions. They represent the factors
that a good industrial hygiene program would incor-
porate for respirator relection or any other type of

control and form the basis for the Respirator Deci-:

sion Laogic (incorporated verbatim as Appendix F)

Va-1
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!
used in the Juint NIOSH and OSHA Standiards
Completion Program, '

You should review the Decision Logic when con-
sidering respirator selection because i1 incorpora e~
the above questions in an orderly sequence. Ry
following this Jogic. you will be ahle ta chouse i
rexpiratar that is satislactury for the sitwtion o
hand and be assured that vou hive not overhwiked

-any important factor.-

The Decixion Lagic is being used (in 1975) in
development of detailed ‘work practices for the
material listed in 29CFR Part 19501000, Tables Z.- 1.
2. and 3. It will he useful to you in developing your
own respirator program until standards are listed for
the particular materials in which vou are interested.
Betore proceding to examples ol how to use the Heer
sion Lanie, we would Like (o poing out four eriterizeng
particulie interest.

o When respirators sre used {or protection againsi
gases and vapar. it is commonly recommended
that cartridges he changed when the wearer smells
the vapor. Thix indicates that there musi be some
smell or irritation to alert the wearer. Scection IV B
of the Decision Logic stales that a substsnce
should be considered to have warning properties if
the odor or irritation threshold is not more than
three times the exposure imit, and there is no ceil-
ing limit. Consideration is given to whether un-
detected exposure in this concentration range
could cause serious or irreversible health effects. It
not. the substance is considered to have adequate
warning properties.’ :

Section IV C states that where there is supporting
evidenre of vapor breakthrough in less than ihree
minutes at concentrations immediately dongerous
to life or health or below, a cartridge or camister
sorbent air purifying device should not be allowed
for any use, The principal sources of information
on sorbent efficiencies are Lawrence Livermor:
Laboratory and 30 CFR-11 on certain specific
materials on which cartridge tests are run. Users
should be alert to any future information on sor.
bent efficiency, as it will definitely affect chaice of
air purifying respirators.

("A Guide to Respiratory Protection", NIOSH, June 1976)
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In the NIOSH Decision Logic, emergency use is
mentioned under respirator protection factors.

RESPIRATOR PROTECTION FACTORS
Definition

The respiratar protection factor indicates how
much protection a respirator provides. It is the ratio
of the contaminant concentrations outside and in-
side the respirator. Determination of the protection
factor requires quantitative.performance tests of the
respiratar worn in a test atmosphere during exercise

simulating motions made by workers. or worn hy’

warkers carrving out tasks in contaminated work
areas {zee Chapter B).

Assignment

Much research has been done recently on assign-
ing protection factors ta various tvpes of respirators.
Tabhle 6-1. reproduced verbatim from the LASL
protection factar document, lists assigned respirator
protection factors resulting from this research. When
using Table 6-1. pav strict attention to its footnotes
as thev are essential in interpreting the table and
assist in application of protection factors. The
protection factors listed in the Decision Logic are
taken from Table 6.1,

Application

To apply an assigned protection factor for a par-
ticular type of respirator, one must know both the
actual contaminant concentration in the work area
and the established time-weighted average concen-
tration. Multiplying the time-weighted average con-
centration by the respirator protection factor gives
the maximum concentration of the contaminant
against which the particular type of respirator may
be used. If the actual concentration is less than the
calculated maximum use concentration, the
respirator may be used.

In describing use of protection factors in respirator
selection. it is assumed that a complete respirator
program is in force. A protection factor is not
applicable if the wearer cannot satisfactorily seal the

respirator to his face or head. Anything such as facial

hair or spectacles that prevents satisfactory sealing

of a respirator nullifies application of a respirator -
protection factor. A protection factor can be used

anly .i the respirator is in good operating condition,
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=0 the respirator must he properly mamtiined.
Other limitations of various'tyvpes of respirators dis-
cussed in Chapter Eight must also he considered in
applying protection factors,

EXAMPLES OF RESPIRATOR SELECTION

The following are hypothetical but tvpical ex-
amples of the respirator selection process. They
should not be used asx cookbook models. hut ax
guides 1o the ratinnale for selecting particular

. respirators, and, equally important, to the industrinl

hygiene aspects of the hazards. In these examples.
we assume that regular use of respirators is permissi.
ble. '

1. A muller aperator in a foundry complains of

dust in the air. and the superintendent supplies himn
a single-use. disposable respirator. The stoward tells
the superintendent that this is a violation of the
OSHA Regulations as the particular respiratur does
not have NJOSH and MFSA approval. Wh is right,
and what should e dane?
Answer: Nothing bans the xale or use of unappruved
devices in areas where respiralors are not required.
Before deciding about use of this respirator, we need
information abaut the dust concentration in the air.
Samples were taken in the muller’s hreathing zone,
and the dust concenfration was found tu be 5
me/m* . The amount of crystalline ailica (qunriz) in
the dust was 487 . The permissible quartz dust ex-
pesure limit in such conditions is 1.5 mg/m™ .

Now refer to Section I of the Respirator Decision
Logic, Appendix F. Because the material = a par-
ticulate, statements 2, 4, and 6 are not pertinent. Ax
to the other statements: 3) Silica is not known ta he
an eve irritant, 5) the IDLH concentration ix far
abave the 5-mg/m™ dust level found in this case. anel
7) to date, there is no evidence of injury from silica
through skin absorption. As the material is a par-
ticulate, we can proceed to Section III B, the specific
decision logic chart for respiratory protection against
particulates. The restrictions under Routine Use do
not apply, so we can proceed to Appendix 1. Section
A, “‘Protection Factors for Particulate Filter
Respirators.” As the dust concentration is less than
five times the permissible limit, we can chnose anyv
respirator from this list. A single-use respirator with
a protection factor of 5 or a half-mask respirator with
a protection factor of 10 probably would he chosen.

2. A woman doing sitk screening without any local
exhaust ventilation complained of headaches and
nausea from the vapars and fumes. She was given a
dust respirator customarily used by a randblaster’s
helper. (Obviously a dust respirator for use against

HUT - 062640
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1The overall protection afforded by a given respirator design (and mode of operation) may be
defined in terms of its protection factor (PF). The PF is & measure of the degree of protection
afforded by a respirator, defined as the ratio of the concentration of contaminant in the
ambicnt aunosphere to that inside the enclosure (usually inside the facepicce) undgr condi-
tons of use. Respirators should be selected so that the concentration inhaled by the wearer
will not exceed the approprate limit. The recommended respirator PF’s are seleccion and use
guides, and should only be used when the employer has established 2 minimal icceprable
respirator program as defined in Section 3 of the ANS! 288.2-1969 Standard.

?1n addition to facepieces. this includes any type of enclosure or covering of the wearer's
breathing zone, such as supplied-2ir hoods helmerts, or suits.

3 includes dusts, mists, and fumes only. Does not apply when gases or vapors arc absorbed on
particulates and may be volatilized or for particulates volatile at room temperature. Example:
Coke oven emissions. :

*Any single-use dust respirator (with or without valve) not specifically tested against a

specified contaminant. ,

$Single-use dust respirators have been tested against asbestos and cotton dust and-could be
assigned a PF of 10 for these particulates.

Dust filter refers to a dust respirator approved by the silica dust test, and indudes all types
of media, that is. both nondegradable mechanical type media and degradable resin-impreg-
nated wool felt or combination woolsynthetic felt media. '

7 Fume filter refers 10 2 fume sespirator approved by the Jead fume test. All cvpes of media are
included. )

$High-efficiency filter refers to 2 high-efficiency particulate respirator. The filter must be at

least 99.97% efficient against 0.3 um DOP to be approved. by
*To be assigned. based on dust or fume filrer efficiency for specific contaminant.

Ygor gases and vapors, 1 PF should only be assigned when published test data indicate the
cartridge or canister has adequate sorbent cfficiency and service life for a specific gas or vapor.
In sddition, the PF should not be applied in gas or vapor concentrations that arc: 1)
immediately dangerous to life, 2) above the lower explosive limit, and 3) cause eye irritation
when using a half-mask. '
WA positive pressure supplied-air respirator equipped with & half-mask facepiece may not be
18 stable on the face as a Full facepicce. Therefore, the PF recommended is half that for a
simdar device equipped with a full facepiece. -
)
3a positive pressure supplicd-air respirator equipped with a full f:ccpiece_' provides eye
protection but is not approved for usé.in ammosphercs immediately dangerous to life. It is
recognized that the facepiece leakage, when 3 positive pressure is maintained, should be the
same a3 an SCBA operated in the positive pressure mode. However, to emphasize that it
basically is not for emergency use, the PF is limited to 2,000. '

)
li
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can be used. If this is impossible, the only recourse is
ta provide the helper the same protection as the
<andblaster. Remember. the air supply  svsteimn
must meet the requirements for Grade D or better
compres<ed air,

The pnint illustrated in this example is that it is
not ennugh 1o abide only by the requirements of 29
CFR Part 1910.134 which is concerned with general
use of respirators. There are other requirements
within the OSHA regulations which may also alfect
respirator selection and use.

{'st of the Decikion Logic was not mentioned in
this example. The regulations requirine use of a
supplied air hood were made belore assembly of the
Decision Logic. Yau will note that the Decision agic
Protection Factor Table lists a PF of 20%0 for the
supplied air hood. Conxidering the unknown concen-
1ration of silica dust to which the sandhlaster can be
expused. the protection required is mns‘istem with
the Pecision Lagic.

4. A man assigned to clean s large degreaﬂer must
occasionally go into the degreaser pit. He complains
that the odor of trichloroethylene (trichlor) is so
strong that it comes through his respirator cartridges
after only 8 short time. Should he be assigned
another type of respirator?

Answer: The fact that the worker complains
about the short lifetime of the sorbent cartridges
warns that the trichlor concentrations may be high.
This hrings up the dual hazards of toxicity and ox-
veen deficiency. Degreaser pits are places where
vapors may collect and, unless ventilated, actually
reduce the oxygen below safe levels. Unless the pit is
ventilated to prevent oxygen depletion. a positive
pressure SCBA must be used. If the pit is ventilated.
it will not be necessary to wear a respirator if Lesis
show that the trichlor concentration iz helow the ex-
posure limit and that the oxygen has nnt been
depleted.

Again, the Decision Logic Section 11 A shows that
for entry and escape from unknown concestrations
the onlv tvpe of device that can be used is positive
pressure self-contained breathing apparatus.

5. A flagpman for an aerial crop duster using
Phosdrin dust is supplied a ringle-use disposable
dust respirator. Is this adequate?

Answer: Several points listed in the Decision
Logic flow chart are pertinent here. Pesticides such
as Phosdrin are noted for their ability to kill by ah-
sorhtion through the skin. The single-use respirator
centainly does not provide complete skin protection.
In such cases, protective clothing i as important as
a praper respirator.

The pesticide is mixed with the dust: however,
some of it may vaporize from dust. This is one reason
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why the only respirators approved {or pesticide use
have arganic charcoal in back of the dust filter.

The Phosdrin concentration to which the flagman
is expnsed is not stated. Bifore, a respirator can he
assigned. we must know the apprnxtma\v concentra-
tion expected. If the concentration cannot be ox.
timated. the flagman will have 10 I provided with »a
self-cantained breathing apparatus,

6. Hydrocvanic acid 1= used in a fumigation
chamber. By state regulation, a full-face rexpirator
or gas mask with 8 hyvdrocyanic acid canister ix re-
quired. 1= such protection satis{actory?

Answer: To decide whether the respirator ix ade.
quate. one must have some knowledge ol the taxiciy
snd potential concentration of the hvdrocvanic acid.
The TLYV for hydrocyanic acid is listed as 10 ppm.
with a warning that skin absorption ix a problem.
Regardless of the respiratory protection provided.
there must be some protection for the skin in such an
atmosphere.

A review of the toxicity of hydrocvanic acid will
show that a concentration of 270 ppm is immediately
fatal and concentrations of 110 ppm ere fata! within
half an hour. Concentrations of hydrocvanic acid in
fumigation chambers usually 'exceed 17, {10.(0K)
ppm). The full-face gas mask is accorded a protec-
tion factor of only 50 in Table 6.1, Therefore. it
would not he useful in concentratinns above HX1
ppm. Such a mask would not be satisfactory in this
case. The Decision Lagic offers a quicker solution.
Section 111 A notes that when the contaminant con-
centration exceeds that immediately dangerous tn
fife or health. onlv positive pressure xelf-contained
breathing apparsatus is acceptable respiratory
protection.

7. A salvage company is 1o demolish-a large open-
framework steel structure built in 1910 in a southern
city. The job will require extensive use of cutting
torches. Will respirators be required, and if so. of
what type?

Answer: Respirators definitély must he used. Ax
the structure was built in 1910, it undoubtedly has
many ¢oats of lead-bhase paint. which when heated
by the cutting torches will create a severe airborne
lead prublem. Therefore a respirator approved for

- protection against metal fumes can be used.

Whether this will be a quarter- or half-mask or full-
facepiece respirator can be determined only after air
samples are taken in the wearers” breathing zones.
Because thig is an outdoor operation, the concen-
trations will vary widely.” However, similar
aperations have shown that cnncentrations of 2
mz/m”* are not unusual. Considering the low protec-
tion factors for air-purifying respirstors, the high
temperatures in this climate. 'and the added heat
4
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JOINT NIOSH/OSHA STANDARDS COMPLETION PROGRAM

RESPIRATOR DECISION LOGIC
18 AUGUST 1975

1. INTROOUCTION

THE PURPOSE OF THE RESPIRATOR DECISION LOGIC 15 TO ASSURE TECHNICAL
ACCURACY AND UNIFORMITY BETWEEN SUBSTANCES IN THE SELECTION OF
RESPIRATORS AND TO FROVIDE MECESSARY CRITERIA TO SUPPORT THIS SELECTION,
THE DECISION LOGIC IS A STEP-BY-STEP ELIMINATION OF IKAPPROPRIATE
RESPIRATORS UNTIL ONLY THOSE WHICH ARE ACCEPTABLE REMAIN, JUDGEMENT BY
PERSONS KNOWLEDGEABLE OF INKALATION HAZARDS AKD RESPIRATORY PROTECTION
EQUIPMENT IS ESSENTIAL TO ENSURE APPROPRIATE SELECTION OF RESPIRATORS.

THE PRIMARY TECHXICAL CRITERIA FOR WHAT CONSTITUTES A PERMISSIBLE
RESPIRATOR 1S BASED ON THKE TECHNICAL REQUIREMEMTS OF 30 CFR PART 11j
(DEPARTMENT OF THE INTERIOR, BUREAU OF MINES, RESPIRATORY PRCTECTIVE
DEVICES AND TESTS FOR PERMISSIBILITY). THE PROPOSED SUBSTANCE HEALTH _
STANDARDS MILL ALLOW ONLY RESPIRATORS APPROVED BY THE BUREAU OF MINES
(OR MINING ENFORCEMENT AND SAFETY AIHINISTRM'ION (MESA)) AND NIOSH UNDER

30 CFR 11.

PROTECTION FACTORS ARE CRITERJA USED IN DETERMINING WHAT LIMITING
CONCENTRATIOKS ARE T0 BE PERMITTED FOR EACH RESPIRATOR TYPE THAT WILL
AFFORD ADEQUATE PROTECTION TO THE WEARER, THE REFEREMCED SUBPARTS OF 30
CFR 11 G61YE TECHNICAL DESCRIPTIONS CONCERNING EACH IYPE QR CLASS OF
RESPIRATORS REFEREMCED JN THE DECJSION LOGIC. 30 CFR )1 SHOULD BE USED
WITH THE DECISION LOGIC IN ORDER TO PROPERLY UNDERSTAND THE CRITENA FOR
THE SPECIFICATION OF ALLOWABLE RESPIRATORS,

l ‘

11. GENERAL DECISION LOGIC FLOWCMART !

STEP 1 - ASSEMBLE INFQRMATION ON SUBSTARCE

ASSEMBLE NECESSARY TOXICOLOGICAL SAFETY, AND RESEARCH INFORMATION FOR
THE PARTICULAR CONTAMINANT, TYPICALLY THE FOLLOWING ARE REQUIRED:

1) PERMISSIBLE €XPOSURE LIMITS SPECIFIED IN 29 CFR 1910.1000 (’I;lBLES
1-1, 1-2, AND I-3). THESE ARE THE FORMER 29 CFR 1910.93 TABLES.

2)  WARMING PROPERTIES IF THE SUBSTAMCE IS A GAS OR A VAPOR, REFER
TO PART Iv(B) OF THIS LOGIC. i . .

b
3)  EYE IRRITATION POTENTIAL OF THE SUBSTANCE. REFER TO PART 1Y(D)
OF THIS LOGIC. '

4) LFL (LOWER FLAMMABLE LIMIT) FOR THE SUBSTANCE. REFER TO PART
1V(F) OF THIS LOGIC.

5)  IDLK CONCENTRATION FOR THE SUBSTANCE. REFER TO PART IV(E) OF
THIS LOGIC. .

6) POSSIBILITY OF POOR SORBENT EFFICIENCY AT 1DLH CONCENTRATION AND
SELOW. REFER TO PART IV(C) Of THIS LOGIC.

Vb-1
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7} ANY EVIDENCE OF POSSIBLE SYSTEMIC [NJURY OR DEATH RESULTING FROM
ABSORBANCE OF THE SUBSTANCE (AS A GAS OR VAPOR) THROUGH THE SKIN.
REFER TO PART IV(A) OF THIS LOGIC.
8) THE VAPOR PRESSURE OF THE SUBSTANCE {AND EQUIVALENT PPM). ' -

"STEP 2 - DETERMINE PHYSICAL STATE OF SUBSTANCE )
DETERMINE THE PHYSICAL STATE(S) OF THE SUBSTANCE AS IT IS LIKELY TO BE
EXRCOUNTERED IN THE OCCUPATIONAL ENVIRONMENT. 17 WILL BE EITHER: )

l} GAS OR VAPOR. .
B PARTICIRATE {DUST, FUME OR NIST), OR .
C) COMBINATION OF (A) AND (B). 1
1
STEP 3 - ASSEMBLE A TABLE OF PERMISSISLE RESPIRATDRY !
|4 |
THIS IS DONE USING THE MATERIAL FROM STEP 1 AND THE APPROPRIATE SPEICIFIC
DECISION LOGIC CHART FROM PART III1 OF THE LOGIC AND THE RESP]RATORE
PROTECTION FACTORS IN APPENDIX 1. !
T11.A. SPECIFIC DECISION LOGIC tMRT FOR RESPIRATORY ; )
)
CONDITION SELECTION SEQUENCE
ROUT INE USE A) CONSIDER SKIN SORPTION - (SEE IV A}.
8) POOR WARNING PROPERTIES - ELIMINATE .
ALL AIR PURIFYING RESPIRATORS (STE IV B).
Cj EYE IRRITATION - SLIMINATE OR RESTRICT
USE OF HALF MASK RESPIRATOR (SEE 1v D)..
0) 1IDLH OR LFL - ABOVE THIS CONCENTRATION ELIMINATE ALL
BUT POSITIVE PRESSURE SELF-CONTAINED BREATHIRG
APPARATUS AND COMBIMATION POSITIVE PRESSURE
SELF-CONTAINED BREATHING APPARATUS (SEE IV € AND F).
F) LIST ALL ALLOWED RESPIRATORS BY CONDITION
OF USE AND TYPE.
ENTRY ARD ESCAPE FROM  USE POSITIVE PRESSURE SELF-CONTAINED BREATHING
UNXNCWN CONCENTRATIONS APPARATUS OR COMBINATION POSITIVE PRESSURE SUPPLIED
ASR RESPIRATOR MITH POSITIVE PRESSURE SELF-CONTAINED
BREATH;NG APPARATUS .
FIREFIGHTING USE POSITIVE PRESSURE SELF-CONTRINED BREATHING
APPARATUS .
ESCAPE GAS MASK OR ESCAPE SELF-CONTAINED BREATHING
: APPARATUS (SEE IV C). .
JI1.B. SPECIFIC DECISION LOGIC CHART FOR RESPIRATORY
BROVECTION KOBY PARTICUOTES
CONDITION SELECTION SE@ENCE
ROUTINE USE A) CONSIDER SXIM SORPTION - (SEE 'IV A).
B) EYE IRRITATION - ELIMINATE OR RESTRICT
USE OF HALF MASK RESPIRATOR (SEE 1V D).
i
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ENTRY AND ESCAPE FROM
URKNOMN CONCENTRATION

FIREFIGHTING

0)

D)

£)

F)

Vb-3
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SYSTEMIC POISON - ELIMINATE SINGLE-USE |
RESPIRATOR. ,

FOR PERMISSIBLE EXPOSURE LESS THAN 0.05 MG/CU.M. -
ELIMINATE OFM RESPIRATORS EXCEPT WITH
MIGH EFFJCIERCY PARTICULATE FILTER. i

{DLH OR LFL - ABOYE THIS CONCENTRATION ELIMINATE
ALL BUT POSITIVE PRESSURE SELF-CONTAINED BREATHING
APPARATUS AND COMBINATION POSITIVE PRESSURE SELF-
CONTAINED BREATHING APPARATUS (SEE IV E).

LIST ALL ALLOMED RESPIRATORS BY CORDITON OF
USE AND TYPE,

USE POSITIVE PRESSURE SELF-CONTAINED BREATHING APPARATUS
OR COMBINTAION POSITIVE PRESSURE SUPPLIED AJR RESPIRATOR
WITH POSITIVE PRESSURE SELF-CONTAINED BREATHING APPARATUS.

USE POSITIVE PRESSURE SELF-CONTAINED BREATHING
APPARATUS (SEE 1V f).

111.C. SPECIFIC DECISIONS LOGIC CHART FOR RESPIRATOR PROTECTION

N CULATES

CONDITION

ROUTINE USE

R)

8

)

D

£)

F)

6)

SELECTION SEQUENCE

CONSIDER SKIN SORPTION - (SEE IV A}.

b
POOR WARNING PROPERTIES OR INADEQUATE !
SORBENT EFFICIENCY ~ ELIMINATE ALL AIR |/
PURIFYING RESPIRATORS (SEE 1¥ B & C). !

.

ELIMINATE ALL RESPIRATORS EXCEPT WITH
COMBINATION SORBENT/PARTICULATE FILTER.

EYE {RRITATION - ELIMINATE OR RESTRICT '
USE OF HALF KARK RESPIRATOR {SEE 1v D).

FOR PERMISSIBLE EXPOSURES LESS THAK 0.0S MG/CU,M. -
ELIMINATE ALL RESPIRATORS EXCEPT WITH
SORBENT/HIGH EFFICIENCY PARTICULATE FILTER.

IDLH OR LFL - ABOVE THIS COMCENTRATION ELIMIRATE
ALL BUT POSITIVE PRESSURE SELF-CONTAINED BREATHING
APPARATUS AXD COMBINKATION POSITIVE PRESSURE
SELF-CONTATNED BREATHING APPARATUS (SEE IV ).

LIST ALL ALLOMED RESPIRATORS 8Y CONDIT]ON
OF USE AND TYPE.

ENTRY AXD ESCAPE FROM USE POSITIVE PRESSURE SELF-CONTAINED BREAYH!NG APPARATUS
UNKNOWKN CONCENTRATION OR COMBIMATION POSITIVE PRESSURE SUPPLIED AIR RESP{RATOR
MITH POSITIVE PRESSURE SELF-CONTAINED BREATHING APPARATUS.

USE POSITIVE PRESSURE SELF-CONTAINED BRUTNING
APPARATUS (SEE IV F).

GAS MASK OR ESCAPE SELF-CONTAINED BREATHING l
APPARATUS (SEE 1V C).

FIREFIGHTING

ESCAPE
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IV, A.  SKIN ABSORPTION X

PERSOKAL PROTECTION REQUIREMENTS FOR PROTECTION AGAINST EXPOSURE 10
SUBSTANCES WHICH MAY CAUSE INJURY OR ABSORPTION THROUGH THE SKIN FROM
MATERIALS SPLASHED OR SPILLED ON THE SKIN ARE COVERED IN SECTION (F) OF
EACH SUBSTANCE STANDARD. RESPIRATOR SELECTION CRITER[A ARE BASED
PRIMARILY ON THE INHALATION WAZARD OF THE SUBSTANCE. A SUPPLIED-AIR
SULT MAY PROVIOE BOTH SKIN AND RESPIRATORY PROTECTION FOR EXTREMELY
TOXIC SUBSTANCES WHICH MAY BE ABSORBZO THROUGH THE SXIN.

SUPPLIEO-AIR SUJTS ARE NOT COVERED IN 30 CFR 11, DATA ARE NOT
AVAILABLE UPON WHICR TO MAKE RECOMMENDATIONS FOR SUPPLIED-AIR-SUITS FOR

ALL TYPES OF EXPOSURES,

WHERE INFORMATION 15 AVAILABLE IHDICATIRG SYSTEMIC INJURY OR DEATH
RESULTING FROM ABSORBANCE OF A GAS OR VAPOR THROUGH THE SKIN, THE
FOLLOWING STATEMENT 15 INCLUDED IN APPENDIX B, SECTION (V) OF THE
SUBSTANCE STAKDARD:

"USE OF SUPPLIED-AIR SUITS OR OTMER IMPERYIOUS COVERINGS MAY BE
NECESSARY TO PREVENT SKIN CONTACT MITH © WHEN THE CONCENTRATION OF *
1S UNKNOWN OR GREATER THAN ** (IDLH), SUPPLIED-RIR SUITS SHOULD BE
SELECTED, USED, AND MAINTAINED UNOER THE IMMEDIATE SUPERYVISION OF
PERSONS KNOWLEDGEABLE IN THE LIMITATIONS AND POTENTIAL LIFE .-
ENDANGERING CHARACTERISTICS OF SUPPLIED-AIR SUITS.® |

A SENTENCE IS ADDED TO THE RESPIRATOR TABLE IN THE ENTRY AND ESCAPE
FROM UNKNOW CONCENTRATIONS SECTION AS SHOWMN BELOW: .

SELF-COKTAINED BREATMING APPARATUS WITH A FULL FACEPIECE OPERATED IN
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE. A COMBINATION
RESPIRATOR MHICH INCLUDES A TYPE C SUPPLIED-AJR RESPIRATOR WITH A FULL
FACEPIECE OPERATED IN PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE OR
CONTINUOUS FLOW MODE AND AN AUXILIARY SELF-CONTAINED BREATHING -
APPARATUS OPERATED IN PRESSURE-DEMAND MODE OR OTHER POSITIVE PRESSURE
MODE. (SUPPLIED-AIR SUJTS MAY BE NECESSARY.) !

I¥. B. POOR WARNING PROPERTIES

IT IS IMPORTANT TO REALJZE THAT 30 CFR 11 NJOSH/MESA APPROVALS FOR
AIR-PURIFYIRG (ORGAMIC VAPOR) DEVICES PROMIBIT USE AGAINST ORGANIC
YAPORS WITH POOR MARNING PROPERTIES, SEPCIFICALLY, 30 CFR 11.90(B)
NOTE 4) COVERS GAS MASKS (CANISTER RESPIRATORS) AND 30 CFR 11,150 (NOTE
7) COVERS CHEMICAL CARTRIDGE RESPIRATORS. THUS THESE APPROVALS ARE ONLY
FOR THOSE ORGANIC VAPORS MITH ADEQUATE WARNING PROPERTIES AND NOT ALL
ORGANIC VAPORS. l '

WARNING PROPERTIES RELYING UPON HUMAN SENSES ARE NOT FOOLPROCF ,:
HOWJEVER, THEY PROVIOE SOME INDICATION TO THE EMPLOYEE OF POSSIBLE
SORBENT EXHAUSTION OR OF POOR FACEPIECE FIT OR OTHER RESPIRATOR
MALFUNCTION, WARMING PROPERTIES INCLUDE ODOR, EYE IRRITATION, AND
RESPIRATORY IRRITATION,

ADEQUATE MARNING PROPERVIES CAN BE ASSUMED WHEN THE SUBSTANCE ODOR,
TASTE, OR IRRIVATION EFFECTS ARE DETECTABLE AND PERSISTERT AT
CONCENTRATIONS ®AT*® OR "BELOM® THE PERMISSIBLE EXPOSURE LIMIT.

1F THE ODOR OR IRRITATION THRESHOLD OF A SUBSTANCE IS MANY TIMES

GREATER THAN THE PERMISSIBLE EXPOSURE LIMIT, THIS SUBSTANCE SHOULD BE
CONSIDERED YO HAVE POOR WARNING PROPERTIES. IF THE SUBSTANCE ODOR OR
IRRITATION THRESMOLD IS SOMEWMAT ABOVE THE PERMISSIBLE EXPOSURE LIMIT
{NOT IR EXCESS OF THREE TIKES THE LINIT) AMD THERE 1S %0 CEILING LIMIT,
COMSIDERATION 1S GIVEN AS TO WHETHER OR NOT UNDETECTED EXPOSURE IN THIS
CONCENTRATION RANGE COULD CAUSE SERIOUS OR IRREVERSIBLE HEALTH EFFECTS.
IF WOT, THE SUBSTAMCE IS CONSIDERED TO MAVE ADEQUATE WARNING PROPERTIES.
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IT 1S EXPECTED THAT EHVIRONMENTAL CONCERTRATIONS WilL VARY
CONSIDERABLY AND, THEREFORE, WARNING OF A RESPIRATOR FAILURE WOULD SOON
BE PERCEIVED AT CONTAIMINAKT CONCENTRATIONS SCMEWHAT ABOVE THE
PERMISSIBLE EXPOSURE LINMIT, -

1¥. C.  SORBENT EFFICIENCIES
WHERE SUPPORTING EVIDENCE EXISTS ON IMMEDIATE {LESS THAN THREE
MINUTES) BREAKTHRQUGH TIME AT THE IOLK CONCENTRATION AND BELOW FOR A

CARTRJOGE OR CANISTER SORBENT, AIR-PURIFYING OEVICES SHALL NOT BE
ALLOWED FOR AKY USE, ESCAPE OR OTHERMISE.

1¥. D. EYE IRRITATION

FOR ROUTINE WORK OPERATIONS, ANY PERCEPTIBLE EYE IRRITATION 1S
CONSIDERED UNACCEPTABLE, THEREFORE, ONLY FULL FACEPJECE RESPIRATGRS ARE
PERMISSIBLE IN CONTAMINATION CONCENTRATIONS WHICH PRODUCE EYE IRRITATION.
NOTE THAT 30 CFR 11.90(B) (NOTE 6) SPECIFIES THAT EYE PROTECTION MAY BE
REQUIRED IN CERTAIN COMCENTRATIONS OF ACID GASES AND ORGANIC VAPORS.

FOR ESCAPE, SOME EVE IRRITATION IS PERMISSISLE IF I7 1S DETERMINED THAT
SUCE&?RITATION WOULD MOT IMHIBIT ESCAPE AND SUCH IRRITATION 15
REV BLE.

WHERE QUANTITATIVE EYE IRRITATION DATA CANNOT BE FOUND IN LITERATURE
REFERENCES, AND THECRETICAL CONSIDERATIONS INDICATE THE SUBSTANCE SHOULD
NOT BE AN EYE IRRITANT, HALF FACEPIECE RESPIRATORS ARE ALLOWED.

e lmM
THE DEFINITION OF IOLH PROVIDED IN 30 CFR 11.3(7) 1S AS FOLLOWS:

*IMMEDIATLEY DANGEROUS TO LIFE OR HEALTH® MEANS CORDITIONS THAT
POSE AN IMMEDIATE THREAT TO LIFE OR HEALTH OR CONDITIONS THAT
POSE AN IMMEDIATE THREAT OF SEVERE EXPOSURE TO CONTAMINANTS, SUCH
AS RADIOACTIVE WATERIALS, WHICH ARE LIKELY TO HAVE ADVERSE
CUMULATIVE OR DELAYED EFFECTS ON HEALTH.

THE PURPOSE OF ESTABLISHING AN IDLH EXPOSURE CONCENTRATION IS TO
INSURE THAT TME WORKER CAN ESCAPE MITHOUT IMJURY OR IRREVERSIBLE HEALTH
EFFECTS FROM AX JOLM CONCENTRATION IN THE EVENT OF FAILURE OF THE
RESPIRATORY PROTECTIVE EQUIPMENT. THE IDLH 1S CONSIDERED A MAXIMUM
CONCENTRATION ABOVE WHICH ONLY HIGHLY RELIABLE BREATHING APPARATUS
PROVIDING MAXIMUM WORKER PROTECTION IS PERMITTED. SINCE IOLH VALUES ARE
CONSERVATIVELY SET, ANY APPROVED RESPIRATOR MAY BE USED UP TC TS
MAXIMUM USE CONCENTRATION BELOW THE 10LH.

IN ESTABLISHING AN 1DLH EXPOSURE COMCENTRATION THE FOLLOWING FACTORS ARE
CONSIDERED:
1. ESCAPE WITHROUT LOSS OF LIFE OR IRREVERSIBLE HEALTH
EFFECTS. THIRTY MINUTES 1S CONSIDERED THE MAXIMUM
PERMISSIBLE EXPOSURE TIME FOR ESCAPE.

2. SEVERE EYE OR RESPIRATORY IRRITATION OR OTHER REACTIONS
MHICH WOULD INHIBIV ESCAPE WITHOUT IMJURY,

I0LR SHOULD BE DETERMINED FROM THE FOLLOWING SOQURCES:

1. SPECIFIC IDLH PROYIDED IN THE LITERATURE- SUCH AS THE AIHA
HYGIERIC BUTDES.

2. HUMAN EXPOSURE DATA.

vb-5
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3. ACUTE ARIMAL EXPOSURE DATA.

4 WHERE SUCH DATA ARE LACKING TOXICOLOGICAL DATA FROM
ANALOGOUS SUBSTANCES, AND CHRONIC ANIMAL EXPDSURE DATA HAT
BE CONSIDERED. .

THE FOLLOWING GUIDELINES SHOULD BE USED TO INTERPRET TOXICOLOGICAL
OATA REPORTED IK THE LITESATURE fFOR ANIHAL SPECIES:

1. WHERE ACUTE EXPOSURE ANIMAL DATA ARE AVAILABLE (30 H]NUI{S
TO 4-HOUR EXPOSURES). THE LOWEST EXPOSURE CONCENTRATION
CAUSING DEATH OR JRREVERSIBLE HEALTH EFFECTS 1IN ANY
SPECIES ]S DETERMINED TO BE THE IDLM CONCENTRATION.

2. WHERE ONLY CHRONIC EXPOSURE DATA ARE AVAILABLE AND THESE
DATA DO NOT REVEAL ANY EXPOSURE CONCENTRATION WHICH WOULD
RESULT IK IRREYERSIBLE HEALTH EFFECTS, THEN THESE DATA
HAYE M0 RELEVANCE AND SHOULD NOT BE USED IN DETERNINING
THE TOLH CONCENTRATION. | H

WHERE THERE 1S EVIDENCE OF AN IOLH CONCENTRATION ABOVE THAT ALLOWED ON
THE BASIS OF A PROTECTION FACTOR, RESPIRATORS SHOULD BE SELECTED ON THE
BASIS OF THE PROTECTION FACTOR AFFORDED BY EACH DEVICE WITHIN THE
LIMITATIONS OF THE DEVICE.

1V, E. LOWMER FLAMMABLE LIMIT AND FIREFIGHTING

CONTAIMINANT CORCENTRATIONS IN EXCESS OF THE LFL ARE CONSIDERED TO BE
IMMEDIATELY DANGEROUS TO LIFE OR HEALTH. AT OR ABOVE THE LFL, THE USE
OF RESPIRATORS IS LIMITED TO THOSE DEVICES WHICH PROVIDE THE MAXIMWM
PROTECTION, 1.E., POSITIVE-PRESSURE SCBA, AND COMBINATION POSIVIVE-
PRESSURE SUPPLIED-AIR RESPIRATOR WITH POSITIVE PRESSURE SCBA. ‘

FIREFIGHTING IS DEFINED BY ANS] 288,5-1971 AS BEING IMMEDIATELY
DANGEROUS TO LIFE. FOR FIREFIGHTING, THE ONLY DEVICE PROVIDING ADEQUATE
PROTECTION IS THE POSITIVE PRESSURE SELF-CONTAINED BREATHING APPARATUS.

Iv. 6 PROTECTION FACTORS

PROTECTION FACTORS ARE A MEASURE OF THE OYERALL EFFECTIVENESS Of A
RESPIRATOR. FILTERING EFFICIENCY 1S A PART OF. THE PROTECTION FACTOR AND
BECOMES A SIGNIFICANT CONSIDERATION FOR LESS EFFICIENT AIR PURIFYING
RESPIRATORS.

THE PROTECTION FACTORS USED INK THE PREPARATION OF THE STANDARDS ARE
BASED ON QUANTITATIVE FIT TESTS PERFORMED AT LOS ALAMOS AND ELSEWHERE,
AND IN SOME INSTANCES ON PROFESSIONAL JUDGMENT. IN APPENDIX [, THE
PROTECTION FACTORS FOR EACH CLASS OF RESPIRATORS LISTED IN THE  °
CHECKLISTS ARE SHOMN. THE ENTRIES IN EACH LIST ARE FOR AN ERTIRE CLASS
OF RESPIRATORS, AND ARE ASSIGHED THE PROTECTION FACTOR OF THE L(HEST
PERFORMING OEVICE WITHIN EACH CLASS.

IV. H.  VARIATIONS WITH 30 CFR 31 B

1. THE TYPE A SUPPLIED-AIR RESPIRATOR IS ALLOWED 1N 3D CFR11 FOR
USE IN IMMEOIATELY DANGEROUS TO LIFE AND HEALTH ATMOSPHERES. HOWEVER,
AIR SUPPLY REQUIREMENTS OF SO L/MIN, IS INSUFFICIENT YO MAINTAIK A
POSITIVE PRESSURE IN THE FACEPIECE UNDER ALL WORKING CONDITIONS.

THEREFORE, THIS DEVICE SHOULD HAVE THE SAME PROTECTION FACTOR AS
APPLIED TO OTHER AIR-PURIFYING AND ATHOSPMERE SUPPLYING RESPIRATORS
HAVING A NEGATIVE PRESSURE IN THE FACEPIECE (SEE APPENDIX 1}, 30 CFR

|
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11 WILL REQUIRE A REVISION TO ELIMINATE APPROVAL OF TYPE A FOR IIDLH
ATHOSPHERES .

2. AN AMENDMENT TO 30 CFR 11 15 BEING PROCESSED WHICH WILL DELETE
USE OF GAS MASKS FOR ENTRY AND USE IN ISLH ATMOSPHERES. THEREFORLp IN
THIS DECISION LOGIC GAS MASK ARE NOT ALLOWED IN COMCENTRATIONS
GREATER THAN THE ISLH OR ENTRY ANG E£SCAPE FROM UNXNOWN [ONCERTRATIONS.

3. IN THE SAME AMENOMENT DESCRIBED ABOVE, MAXIMUM USE CONCENTRATIONS
(MUC) FOR GAS MASKS ARE BEINGING DELEYED. TMES DECJSION LOGIC IS
CONSISTENT WITH THIS AMENDMENT. HOWEVER, CANISTERS APPROVED PRIOR TO
THIS AMENDMENT WILL HAVE THE MUC SPECIFEED ON THE LABEL WHICH WILL B(
IKONSISTENI’ WITH THE SUBSTANCE STANDARDS FOR MOST SUBSTANCES.

4. 30 CFR 11 DOES NOT CONTAIN PROTECTION FACTOR REQUIREMENTS.
PROTECTION FACTORS ARE USED IN THE DECISION LOGIC. AN AMENDMENT TO 30
CFR 11 IS PLARNED TO INCLUDE PROTECTION FACTOR REQUIREMENTS FOR DFM
:ESP]RATORS. FUTURE AMENDMENTS ARE COMTEMPLATED FOR OTHER TYPES OF

SPIRATORS.

5. 30 CFR 11 DDES NOT PERMIT THE USE AN ESCAPE GAS MASK AGAINST ACID
GASES OR ORGANIC VAPORS WITH POOR WARNING PROPERTIES. A CHANGE T0 30
CFR 11 IS NECESSARY TO PERMIT THE USE OF AN ESCAPE GAS MASK AGAINST
SUBSTANCES WITH POOR WARNING PROPERTIES.

.1 ESCAPE

—
-

WHERE ESCAPE RESPIRATORS ARE PROVIDED THEY SHALL BE SELECTED FROM THE
ESCAPE CATEGORY IN TABLE 2. THE EMPLOYER SHALL PROVIDE AND ENSURE
EMPLOYEES CARRY AN ESCAPE RESPIRATOR WHERE E£XPOSURE MAY OCCUR TO
EXTREMELY TOXIC SUBSTANCES (AN EXTREMELY TOXIC SUBSTANCE 1S DEFINED AS A
BAS OR VAPOR HAVING A RAT EXPOSURE MORTALITY LCS0 OF LESS THAN 10 PPM,

THE FOLLOWING STATEMENT IS ADDED TO THE INTRODUCTION TO THE RESPIRATOR
TABLE FOR IMESE SUBSTARCES:

EMPLOYERS SMALL PROVIDE EACH EMPLOYEE WORKING IN AREAS WHERE
*sNAME*> MAY BE RELEASED INTO THE WORKPLACE AIR W]TH

AN APPROYED ESCAPE RESPIRATOR AS SPECIFIED IN TABLE 2. THE
DMPLOYER SHALL ENSURE THAT EACHM EMPLOYEE CARRY THE ESCAPE
RESPIRATOR IN THE AREA WHERE **NAME** MAY BE RELEASED

INTO THE WORKPLACE.

J.  “ENTRY INTO TANKS OR CLOSED VESSELS, OR , . .*
l‘l'ﬂ'l (D)(l)(lv) IS A VARIABLE PROVISION IN TME INTROOUCTORY STATEMENTS TO
THE RESPIRATOR TABLES WHICH LISTS THE SPECIFIC OPERATIONS WHERE A RESPIRATOR
IS CONSIDERED TD BE AN ACCEPTABLE MEANS OF CONTROL. EXAMPLES OF WHERE THIS
HAY OCCUR ARE FOR OPERATIONS WHICH REQUIRE OCCASIONAL ENTRY INTO TANKS OR
OTHER CLOSED VESSELS.
APPENDIX 1
A. PROTECTION FACTORS FOR PARTICULATE FILTER RESPIRATORS !
PROTECTION FACTOR b
(MINIMAL) PERMISSIBLE RESPIRATORY PROTECTION e
SX ) ANY DUST AND MIST RESPIRATOR (30 CFw 11. 130)
5X ANY DUST AND MIST RESPIRATOR, EXCEPT SIHGLE
USE {30 CFR 11.120).
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10x ANY DUST AND MIST RESPIRATOR, EXCEPT SINGLE-USE
OR QUARTER-MASK RESPIRATOR {30 CFR 11,130).
10x ANY FUME RESPIRATOR OR HIGH EFFICIENCY PARTICULATE
FILTER RESPIRATOR (30 CFR 11,130).
10X ANY HIGH EFFICIENCY PARTICULATE FILYER RESPﬂiATOR
(30 CFR 11,130)
50X A HIGH EFFICIENCY PARTICULATE FILTER RESPIRATOR WITH
A FULL FACEPIECE (30 CFR 11,130). s
1000 A POWERED AIR-PURIFYING RESPIRATOR WITH A.HIGH
EFFICIENCY PARTICULATE FILTER (30 CFR 11,130).
8. PROTECTION FACTORS FOR CHEMICAL CARTRIDGES AND GAS MASKS :
PROTECTION FACTOR : '
(MINIMAL) PERMISSIBLE RESPIRATORY PROTECTION |
10x ANY CHEMICAL CARTRIDGE RESPIRATOR WITH AN ** NAME *¢
CARTRIOGES(S) (30 CFR 11, 150)
50X A CHEMICAL CARTRIDGE RESPIRATOR WITH FULL FACEPIECE
AND ** KAME **-CARTRIDGE(S) (30 CFR 11, 150}
50X A GAS-MASK WITH A CHIN-STYLE ** NAME ** CANISTER
{30 CFR 11, 90(A)) .
50X A GAS MASK WITH A FRONT QR BACK-MOUNTED ** NAME **
. CANISTER {30 CFR 11, 90 (A})
1000X A PONERED AIR-PURIFYING CHEMICAL CARTRIDGE RESPIRATOR
WITH A ** NAME ** CARTRIOGE (UNLISTED DEVICE).
ESCAPE AKY GAS MASK PROVIDING PROTECTION AGAINST ** NAME **
VAPORS (30 CFR 11,90).
NOTE:  THE APPROVAL ** NAME ** MAY CONSIST OF ACID GASES OR ORGANIC
VAPORS AS A CLASS OR SPECIFIC ACID GASES, AMMONIA, OR ORGAKIC
VAPORS. 1T MAY ALSO CONSIST OF COMBINATIONS OF ACID GASES,
ORBANIC VAPORS, AND OTHER GASES AND VAPORS.
C.  PROTECTION FACTORS FOR COMBINATION CHEMICAL CARTRIOGES AND PARTICULATE
FILTERS AND GAS MASKS AND PARTICULATE FILTERS
PROTECTION FACTORS '
(MINIMAL) PERMISSIBLE RESPIRATORY PROTECTION
/ .
10X ANY CHEMICAL CARTRIDGE RESPIRATOR WITH ** NANE **
CARTRIDGE (S) AND ** NAME ** FILTER(S) (30 CFR 11,150
and 11, 130 !
50X A CHEMICAL CARTRIDGE RESPIRATOR WITH A FULL FACEPIECE,
*+ NAME ** CARTRIDGE(S), AND ¢* TYPE %= | .
FILTER(S) {30 CFR 11, 150 and 11, 130) |
50X A GAS MASK WITH A CHIN:STYLE ** NANE ** CANISTER
AKD ** TYPE **_ FILTER (30 CFR 11, 90(A) AND
11,130) . :
50X A GAS MASK WITH A FRONT OR BACK MOUNTED ** NAME *°
CANISTER AND ** TYPE ** FILTER (30 CFR 11,90(A)
AND 11,130).
HUT - 082650
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1p00x A PONERED AIR PURIFYING CHEMICAL CARTRIDGE RESPIRATOR
WITH A ** NAME ** CARTRIDGE AND HIGH EFFICIENCY
PARTICULATE FILTER.
ESCAPE ANY GAS MASK PROVIDING PROTECTION AGAINST *= NAME e
AND PARTICULATES (30 CFR 11,50 AND 1l, 130}
*¢ NAME ** REFERS TO ANY ACID GAS, AKALINE GAS, ORGANIC VAPOR, OR OTHER
SPECIFIC GAS OR VAPOR.
e* TYPE ** REFERS TO QUST AND MIST, FUME, OR HIGH EFFICIENCY '
PARTICULATE.
0. PROTECTION FACTORS FOR SUPPLIED-A[R RESPIRATORS
PROTECTION FACTOR
. (MINIMAL ) PERMISSIBLE RESPIRATORY PROTECTION
10X ANY SUPPLIED AIR-RESPIRATOR (30 CFR 11.110(§))
50X AKY SUPPLIED-AIR RESPIRATOR WITH & FULL
. FACEPIECE, HELMET, OR MOOD, (30 CFR 11,110(A))
1000% *A TYPE C SUPPLIED-AIR RESPIRATOR OPERATED IN
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE OR
CONTINUQUS FLOW MODE (30 CFR 11, 110(A)) .~
¢ -
2000% A TYPE € SUPPLIED-AIR RESPIRATOR WITH A FULL .
FACEPIECE OPERATED IN PRESSURE-DEMAND OR OTHER
POSITIVE PRESSURE MODE OR WITH A FULL FACEPIECE,
HOOD, OR HELMET OPERATED IN CONTINUOUS FLOW, MODE
{30 CFR 11,110(A}) ;
)
*THIS CATEGORY IS NOT FULLY COVERED BY PAECEDING CATEGORY,
;
E. PROTECTION FACTORS FOR SELF-CONTAINED BREATHING APPARATUS '
PROTECTION FACTOR Vi
(MINIMAL ) PEAMISSIBLE RESPIRATORY PROTECTION '
10X ANY SELF-CONTAINED BREATHING APPARATUS (30 CFR 11,70{A))
50X ANY SELF-CONTAINED BREATHING APPARATUS WITH A
FULL FACEPSECE {30 CFR 11,70(A))
10, 000+X SELF-CONTAINED BREATHING APPARATUS WITK A FULL
OR FIRE- FACEPIECE OPERATED IN PRESSURE-DEMAND OR OTHER
FIGHTING POSITIVE PRESSURE MODE (30 CFR 11,70(A)) ~ °
10,000+X A COMBINATION RESPIRATOR WHICH INCLUDES A TYPE C
SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE
OPERATED IN PRESSURE-DEMAND OR OTHER POSITIVE
PRESSURE O CONTINUOUS FLOW MODE AND AN AUXILIARY
SELF-CONTAINED BREATHING APPARATUS OPERATED IN
PRESSURE-DEMAND OR POSITIVE PRESSURE MODE
(30 CFR 11,70(B)) '
ESCAPE ANY ESCAPE SELF-CONTAINED BREATHING APPARATUS
(30 CFR 11,70(A))
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APPENDIX 1] - LITERATURE REFERENCES

i
THE FOLLOWING ARE THE PRIMARY REFERENCE SOURCES USED IN THIS DECISION'
LOGIC.

1. CHEMICAL SAFETY DATA SHEETS, MANUFACTURIKG CHEMISTS ASSOCIATION. WASH.,
-

2. SAX, M.).: ODANGEROUS PROPERTIES OF INDUSTRIAL WATERIALS, TKIRD
EDITION, VAN NOSTRAND REINHOLD COMPANY, NEW YORK, 1968.

3. HYGIENIC GUIDE SERJES. AMERICAN INDUSTRIAL HYGIENE ASSOCJATION, |
DETROIT, MICHIGAN, .

4.  CHEMICAL COMPANY GUJDES:
A)  ALLTED CHEMICAL
8) COMMERCIAL SOLVENTS CO.
€) DOW CHEMICAL
D) EASTMAN KODAK

E) - EXXON

F AMC ,
G MONSANTO i
H OLIN CMEMICALS .

1) ROMM 8 HAAS
3] SHELL
K}  UNION CARBIDE COMPANY

5.  ANERICAN NATIONAL STANDARD ACCEPTABLE CONCENTRATIONS. AMERICAN
NATIONAL STANDARDS INSTITUTE, INC., NEW YORK.

!
6. BROWNING, E.1: TOXICITY AND METABOLSIM DF INDUSTRIAL SOLVENTS,
ELSFVIER PUBLISHING COMPANY, NEW YORK, 1965.

BROWNING, E.: TYOXICITY OF INDUSTRIAL METALS, BUTTERWORTHS, LONDON, 1961.

7.  DOCUMENTATION OF THE THRESMOLD LINIT VALULS FOR SUBSTANCES IN
WORKROOM AIR, THIRD EDITION, AMERICAN CONFEREXCE OF GOVERNMENTAL
INDUSTRIAL HYGIENISTS, CINCINNATI, 1971. s

8. GLEASON, M.K., GOSSELIN, R.E., HODGE, H.C., AND SMITH, R.P._:
CLINICAL TOXICOLOGY OF COMMERCIAL PRODUCTS, THIRD EDITION, THE
WILLIAMS & WALKINS COD., BALTIMORE, 1969.

9.  THIERES, C.H. AND HALEY, T.J.: CLINICAL TOXICOLOGY, FIFTH
EDITION, LEAN AND FEBIGER, 1972. :

10. SPECTOR, W.S. (YOL 1, II), REGHERBOK, W.0. (VOL 111}, GREBE, R. M
(VoL 1v), AND DITTMER, D.S. (VDL V) (EDITORS): HANDBOOK OF
TOXICOLOGY, SAUNDERS, PHILADELPHIA, 1956-1959. )

11. PAGET, G.E. (EDITOR): METHODS IN TOXICOLOGY, BLACKWELL
SCIENTIFIC PUBLICATIONS, OXFORD, 1970.

12. STOLMAN, A (EDITOR): FPROGRESS IK CHEMICAL TOXICOLOGY. VOL. 2 AND
VOL 4. ACADEMIC PRESS, NEW YORK, 1965 AND 1965. ~

33. PAITY, F.A. (EDITOR): INDUSTRIAL HYGIENE AND TOXICOLOGY, ¥DL 2
SECOND REVISED EDITION, INTERSCIENCE PUBLISHERS, NEW YORK, 1963.

14, HUNTER, D.: THE DISEASES OF OCCUPATIONS, LITTLE, BROWN AND
COMPANY, BOSTON, 1969.

15. STAUDEN, N. (EXECUTIVE EDITOR): KIRK-QTHMER ENCYCLOPEDIA OF
CHEMICAL TECHNOLOG’( 2D EDITION, INTERSCIENCE PUBLISHERS, NEW YORX,

1972. )

16. GLICK D. (EDITOR): METHODS OF BIOCHEMICAL ANALYSIS, INT{RSCIENCE
PUBLISHERS, NEW YORK, 1954-1969.

17. ALTMAN, P.L. AND DITTMER, D.D. (EDITORS): BIOLOGY DATA BOOX,
FEDERATION OF AMERICAN SOCIETIES FOR EXPERIMENTAL BIOLOGY, 1964.
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Outline lor selecting respiratory protective devices.
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Respirator Protection Factors?

Type of Respirator

Peimiticd for
Use in Oxygen-
Deficlent Atmusphere

Permitted for Lise in
i n:

Respirator Provection Patior

2 '
Life-nr-Health Atmospher

Quabtative Test

Quanlitalive Test

Paniculatefiltes, quaner-
mask oy hatf-mask face-
piecehc *

Vapor- or gas-1cmuving.
yuaster-mask o hall-mask
tnepiecet

( nmbination parntscutare-
filtcs and vapor- oF gan
1emaoving. quarier-mask o1
half-mask facepreceP €

Particolale-filter, ful} fave-
preve

Vapuor- o1 gas-rcinuving.
1l 14, epiece

Combdinatinn patin vlate
Nies gnd vapar- or gar
pemaine, tutl Ia\'epw«"

Pawcred parinulate-hilter,
28Y tespPnalogy nlet cover
ey

Powered vapor o pas-
TEMIOVING, S0 (TsPirabary-
mnler corenne®

Pawered cumbination pasa.
culste-Nilrer and sapt- o)

£33 LETT I IOE. 20) FEPIININ -
ke a9

{See also Section IV of this manual)

No

No

No

Ne

No

N Aves 1 ewape grove
sens ke provded ™

Ne tves. B ewape gmu»
weng are prssded )

Ne ves, i owape 5"‘“'
stans are prosded )

10

10, 00 mavimum use hmit ol cartridpe or
canivier for vapur ne gas, whichever ts less

10. of maximum ute limit of Qrisidge o1
canmtes for vapor ot gas, whichever is [ess,

100

100, 61 marimum use himit €1 cartiidee of
canister fot vapor ur gas, whichewer is less.

1K), o1 mananiwm use himil o) cartridee vt
vaniser tog yapor of gas. whivheser 1y Jess

NIA

Nov gests g

Proteytson 12: o1 3y 106 5 S, Pame, op pusk Bibres i sscd and MR ¢ highe

ilter 1 used.
NfA

At measured on cach pejjun wilb
mavimum of 100

Avancasnred on cach perann wilh
mactaium of L0, 6r maritmom ax
hmy of carlridge 03 Capsier fnr vapor
or gas'd, whicheves o less.

Av meatnrcd an each person with
maxsmum of 10, ot muximom use
limit of carisidge o1 canivicl for vapos
vy pas' whithever n tess,

'
As measured on cach poosen with
rsanimam of 100 o duse. fione or ana
ilter is used, a¢ mrasimum ol 1040t
highecfticienyy tilter 1 uwed

Aumcasured on casb porsan with
mavimum vf 1000. or marimmn uw
Limit 0 C3ELIdRe 07 Caniste) tir vaper
b g Wi heser v

Vi messured om e b person wath
masimum of PO Just, tume or
anst ket e oscrl ol s aean o)
1o it high el e now
o marnum nwe b
canister fo) sapur us ¢
less. -

vattintgc o
), whacheser i

N

required due bo PostInG-PIESEIT apviatinm o epirster The mosimen

m

NeA

Nu tesis are required duc 10 positive pressure operation uf respirator Ene manmam
protection faaior » JON0, or mavimum use BNt o) wartndge o canmistes lor sapos o)

¢+ whichever is less.
NIA

N

Nu tesss arc requiied due 10 Pasitive Pressure upeiatinn 0l reapirator The mavimwn
proteveion factor is 100 ¢ dust, tame. or mns? ilice 1s tned 30¢ V01 hghvlinrene)

filler iy weed. 0! MANEMUM vae Bl ol e

Wiew

CF L SRGCE W vapel e vt o w i hever
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Ravpirator 'rotection Faclors?

P s errma ot e w.

Lype b Resparatnr

Airdine, Jemand. guaric-
mask vr hall-mack tace-
mece., with ar withot
eaape provivom

Vehine, demsnd tutl e
frece whi of whont o
Lape provisions®

A him Cenauops o or
prossune-bunard VN am
Tavepreie. withont escape
prsvissonst

Grline conbinweisdlow or
prossure-demand 1y pe. (ny
lavepreee, anh cwam
prowisionst €

Ar-hae, connrws hon |
bulowt, hood, oot cun,
withuul esape provisio e

Airhine, contimmms-dow,
helmer, hood, o soit,
with csuape provnions®

Hisse mask, with or withowm
Blower, tull fycemeve

Scllwontmncd bieathine -
paratus, demand-type npen-
LTCWIE 1Y DEEJUIYE-PICy R
1y e ctowed ircuit, quarter
mash ur halt-mask tacepie®

Scit-caontamed bicathing ap-
parzius, demand-type npen-
ELLSTEIVT L T8 PN S N
1 pe chnedireuit toll

Lo Pt e i thpieay,
Ao Lanp!

Peemsitsed tor
e 1n Oxypene
Breticiens Almaogpheie

non Facine

mitted tor Use in

C\ll;l\'lv-l1.\n:¢|0\l!~lu" o —
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hn
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Quatitative Teul
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" tiony of contaminanis belnw the wn-
medialely-dangeisns to-Life-ur-healsh
HIDLED vatues.
Yed! No NJA N/A
Nu tests 3¢ reqised dpe 10 pOUNIvE-PICSWIre opctubion o 1espitator. the protecimn o
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101 pruvided by the texpuraror is limicd 1o the wse ©F the IKsMIaINg in AnnccRITaIILM Bb
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hYAY ) NIA
are reguited due In qmu\r pressure aperation af rexpitaber, Py mgsimum pro
tor w160 00N plug

Sellacontatred Fiosihing ap- Yeof Ves

fotatis, pressr and-

LY pe npun or pimitive:
pressute-ype cloed-vir
Quarter-mask or hall-wmask
Lavepiece, ol fovepiese
mumthprece/aoe clamp!

N ren
weton Jag

Combinatinon respirasors The type amd mode of upeeation having the low est ieeprrabsr prntectson £actng shall be apphed Iy the tombination rewpitatoe

no licted,
. it aTm e L PR Emix

- = cewme=— -

N/A mcans fut apMicable since 2 respitator-fiting 131 is sl casricd oul

20 resmrstos prsterinn facing it 3 meature wh 1he deemne o prsiectmn pravided by g respitator In
we the peanisihle coling concenirstinn . Ahicheyed 1applicable. for a (o sphatance. of The maniam pennisuble sirbntne coscentiotion fuz a2 radnsne
assgned f0 3 SSP3T prwes the mavimum concentrstivon ol the hozardans wabttance for shich the respitator can be osed Limatenc ol Dlice, crvdzes. ool Ciminters waed m air-
il be condidercd 1 determiming profes tion faviors

1e matier having 3 perantable nme-wephted averape someaitating less than 0,08 eulhgiam parinulae e pes
it lor peantevtiun acdinyt gnboine tadronudide prrticubaie wartes, the reapitator shobl by equipped with 2 haglh-

hted awiage canentinn

sapirator weares Multiptyng the peomcahte tme-w v
WJe. by a protccimn Lutar

poeity g sesproclons |
Pt the respitatng % used lor prskectnn apainst 3irbotme putt)
cithie meter of af ot less than 2 nollion partisies por cahic foot
clnicnry filteste).

matk o1 half-masd faceprere or moathpwene and nuve <Lamp sl be ermitied to use
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e POy Ic o1 B Use 3 respiraiot equnpped wirh 3 full facepicee

sz ter s vguiprusl wath g lacepieuy
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vennee that carttnhes aml caneecss proswe sdoynate sorviee ey Hoete

3 LRI de

TThe st wha sapare o asie
26 e 0y pe and yuoanting of Tk ssehon? in the L thid e ot ani
Lan sapeers k] gases Yoapestfeas e 1w 10 Liny 0s Tesimended )
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CLASSIFICATION OF RESPIRATORS AND THEIR LIMITATIONS

Mode Of Operation

Ambient air, prior to being
{nhaled, is passed through a
filter, cartridge, or canister
which removes particles, vapors,
gases, or a combination of these
contaminants. Breathing action

of the wearer operates the non-
powered type. Powered type contafns
a blower, statfonary or carried by
wearer, which passes ambient air
through an air-purifying component
and then supplies purified air to
the respiratory-inlet covering.
Nonpowered type is equipped with

a facepiece or mouthpiece, and
nose clamp. Powered type is
equipped with a facepiece, helmet,
hood, or suit.

6€090-YNY
659280 - LNH

AIR PURJFYING RESPIRATORS

Limitations

Air-purifying respirators do not protect against oxygen-deficient atmospheres
nor against skin irritations by airborne contaminants, or sorption through the skin.

The maximum contaminant concentration against which an air-purifying respirator
will protect is determined by the design efficiency and capacity of the
cartridge, canister or filter, and the facepiece-lo-face seal on the user.

For gases and vapors, the maximum concentration for which the air-purifying
element §s designed is specified by the manufacturer, or 15 listed on labels

of cartridges and canisters. The type of facepiece used may be limited by

jts protection factor.

Nonpowered air-purifying respirators will not provide the maximum design
protection specified unless the facepiece or mouthpiece/nose clamp Is carefully
fitted to the wearer’s face to prevent inward leakage. The time perfod over

. which protection is provided is dependent on canister, cartridge or filter

type, concentration of contaminant, humidity levels in the ambient atmosphere,
and the wearer’s respiratory rate.

The proper type of canister, cartridge, or filter must be selected for the
particular atmosphere and conditions. Nonpowered air-purifying respirators
may cause discomfort due to a noticeable resistance to inhalation. This
problem is minimized in powered respirators. Respirator facepleces present
special problems to individuals required to wear prescription lensés. These
devices do have the advantage of being smal), light, and simple in )jperation.

Use of air-purifying respirators in atmospheres immediately dangerous to life
or health is limited Lo specific devices under specified conditions.

(18/9)
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There are three types of air purifying respirators:
resptrators and (3) combinations of 1 and 2.

Mode of Operation
1) Particuiate-Removing Respirators

Equipped with filter(s) to remove a
single type of particulate matter
(e.g.. dust) or a combination of
two or more types of particulate
matter (e.g., dust and fume) from
alr. Filter may be 3 single~

use type or reusable type,

2) Vapor—and Gas-Removing Respirators

Equipped with a cartridge(s) or canister(s)
to remove 3 single vapor or gas (e.g.,
chlorine gas), a single class of vapors

or gases (e.g., organic vapors), or a
combination of two or more classes of
vapors or gases (e.g., organic vapors

and acidic gases) from air.

3) Comdbination Particulate-Vapor-and
Gas-Removing Resplirators

Equipped with cartridge(s) or canister(s)
to remove particulate matter, vapors and
gases from air. The filter may dbe a
permanent part or a replaceable part

of a2 cartridge or canister.

(1) particulate-removing respirators {2) vapor and gas-removing

Limitations
Particulate-Removing Respirators

Protection against ronvolatile particulates only. No protection

against gases and vapors.

Not for use in atmospheres immediately dangerous to life or
health unless a powered-type respirator with escape provistons,

Vapor-and Gas-Removing Respirators

No protection is provided against particulate contaminants, A
rise in canister or cartridge temperature indicates that a gas
or vapor is being removed from the inspired air.

An uncomfortably high temperature indicates a high concentration
of gas or vapor and requires an immediate return to fresh air.

Shauld avoid use in atmospheres where the contaminant(s) lacks
sufficient warning properties (§.e., odor, taste, or irritation)
unless equipped with an end-of-service Vife indicator.

Mol for use in atmospheres immediately dangerous to Vife or health
unless a powered-type respirator with escape provisions.

Combination Particulate - Vapor-and Gas-Removing Respirators
Y

The advantages and disadvantages of the component sections of the
combination respirator as described before apply.

(18/5)
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Mode of Operation

Uncontaminated breathing air or oxygen

{s supplied to the respirator wearer
by means of a hose, airline, or from
a bottle of compressed air that is
carried by the user.

ATMOSPHERE SUPPLYING RESPIRATORS

LIMITATIONS

Except for some air-line suits, no protection is provided against
skin irritation by materials such as ammonia and hydrogen chloride,
or against sorption of materials such as hydrogen cyanide, tritium,
or organic phosphate pesticides through the skin. Facepieces present
special problems to individuals required to wear prescription lenses.
Use of atmosphere-supplying respirators in almospheres immediately
dangerous to life or health is limited to specific devices under
specified conditions.

There are three basic types of atmosphere supplying respirators; hose masks, airline respirators and self-contained

breathing apparatus (SCBA).

Mode of Operation
1) Hose Mask

Equipped with a facepiece, breathing
tube, rugged safety harness and a
large diameter heavy/duty nonkinking
air supply hose. The breathing

tube and air supply hose are
securely attached to the harness.

A facepiece is equipped with an
exhalation valve. The harpess

has provision for attaching a

safety line.

a) Hose Mask with Blower

Afr is supplied by a motor/driven

or hand-operated blower. The wearer
can continue to inhale through the
hose if the blower fails. Up to

300 feet (91 meters) of hose

length is permissible.

Limitations
1) Hose Mask

The hose inlet or blower must be located and secured in a respirable
atmosphere. The respirable air supply is not limited to the quantity the
individual can carry. However, the wearer is restricted in movement
by the hose and must return to a respirable atmosphere by retracing
his route of entry. The hose is subject to being severed or pinched off.

a) Hose Mask with Blower

4

If the blower fails, the unit still provides protection, although a
negative pressure exists in the facepiece during inhalation.

(18/5)
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Mode of Operation
b) Demand Type

Equipped with a facepiece only. The
demand valve permits flow of air
only during inhalation.

¢) Pressure-Demand-Type

Equipped with a facepiece only. A
positive pressure is maintained in
the facepiece.

d) Combination Afr-Line Respifator
with Auxiliary Self-Contained

Air Supply

Includes an air-l1ine respirator with
an auxiliary self-contaiped air
supply. To escape from a hazardous
atmosphere in the event the primary
sir supply fajls to operate, the
wearer switches to the auxiliary
self-contained air supply.

3) Self-Contained Breathing
Apparatus (SCBA

Supply of air, oxygen, or oxygen

generating materfal) carried by wearer.
Normally equipped with ful) facepiece,
but may be equipped with a guarter-mask
facepiece, half-mask, helmet, hood, or

mouthpiece and nose clamp.

Limitations

b) Demand Type

Subject to leakage due to negative pressure. in mask during inhalation.

d) Combination Air-Line Respirator with Auxiliary Self-Contained Air Supply

The auxiliary self-contained air supply on this type device allows
the wearer to escape from a dangevous atmosphere. This device
with auxiliary self-contained air supply is approved for

uvse in atmospheres Lhat are immedialely dangerous to life

or health.

3) Self-Contained Breathing Apparatus (S5CBA) -

The wearer carries his own breathing atmosphere,

The period over which the device will provide protection {s I{mited
by the amount of air or oxygen in the apparatus, the ambient
atmospheric pressure (service life is cut in half by a doubling

of the atmospheric pressure), and work. Some SCBA devices have

a short service life {less Lhan 15 minutes) and are suitable only
for escape (self-rescue) from an irrespirable atmosphere.

(18/5)
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Mode of Operation

1) Qlosed-Circuit SCBA

8) Compressed or Liquid Oxyqen Type

Equipped with a facepiece or mouthpiece
and nose clamp. High-pressure oxygen
from a gas cylinder passes through a
high-pressure reducing valve and, in
some desfgns, through a low-pressure
sdmission valve to 8 breathing bag or
container. Liquid oxygen s converted
to a low-pressure gaseous oxygen and
delfvered to the breathing bag through
a corrugated tube connected to a
mouthplece or facepiece and a one-way
check valve. Exhaled air passes
through another check valve and tube
into a container of carbon dioxide
removing chemica) and re-enters the
breathing bag. Make up oxygen enters
the bag continuously or as the bag deflates
sufficiently to actuate an admission
valve. A pressure relfef syitem is
provided and a manual bypass system
and saliva trap may be provided
depending upon the design.

1) Self-Contained Breathing Apparatus (SCBA) - Continued

Chief limitations of SCBA devices are their weight or bulk or both,
limited service life, and the training required for thefr
maintenance and safe use.

Limitation

1) Closed-Circuft SCBA

The closed-circuit operation conserves oxygen and permits longer
service 1ife at reduced weight. The closed circuit SCBA can not
be used in an immediately hazardous atmosphere because negative
pressure is created in the facepiece during inhalation. In
addition, the oxygen can lead to an explosion 1f it comes in
contact with oi] or grease. Oxygen should never be used in a
device unless it is specifically designed for that purpose.

(18/5)
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Mode of Operation

b) Oxygen-Generating Type

Equipped with a facepiece or mouthpiece
and nose clamp. Water vapor in the
exhaled breath reacts with chemical

in the canister to release oxygen to
the breathing bag. The wearer inhales
from the bag through a corrugated

tube and one-way check valve at the
facepiece. Exhaled afr passes

through a second check valve/breathing
tube assembly into the canfster. The
oxygen release rate is governed by

the volume of exhaled air. Carbon
dioxide in the exhaled breath is
removed by the canister fi}1.

2) Open-Circuit SCBA

AAbypass system is provided in
case of regulator faflure except
on escape-type units.

a) Demand Type

Equipped with a facepiece or mouthpiece
and nose clamp. The demand valve permits

oxygen or air flow only during inhalation.
Exhaled breath passes to ambient atmosphere

through a valve(s) in the facepiece.

b) Pressure-Demand Type

Equipped with a facepiece only. Positive
pressure is maintained in the facepiece.
The apparatus may have provision for the
wearer to select the demand or pressure-

demand mode of operation and in which case

the demand mode should be used only when
donning or rimoving the apparatus.

Limitations

1. Uimitalions are the same as the oxygen supplying type
described in 1.a. This unit is generally lighter, simpler,
and cheaper than oxygen supplying closed circuit SCBA,

2) Open~circuit SCBA

The demand type produces a negative pressure in the respiratory-inlet
covering during inhalation, whereas the pressure-demand type maintains
a3 positive pressure in the respiratory-inlet covering during
inhalation and is less apt to permit inward leakage of contaminants.

(18/9)
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" smM32(REV. 5.78)
@ Shell Oil Company .
interotlice Memorandum

December 7, 1981

FROM: Industrial Hygienist

T0: See Distribution

SUBJECT: Contractor Respirator Programs

The attached guideline on Contractor Respiratorj Protection Programs
is provided for your information. Please note that the guideline
specifically applies to those contractor employees working at DPMC and
-are required to use respiratory protection during planned activities,
The guideline as written offers clarification and formalizes many
current practices. :

If you have any questions concerning this, please let me know.

Ty
P. J. Snyder
PJS:sdm -
Attachment
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GUIDELINES FOR COMTRACTCR RCSPIRATORY PROTECTION PRULAMS AT DPMC

FREAMBLE

The following guideline outlines the general requirements for contractor per-
formance in establishing acceptable respirator programs. To assist contractors
in fulfilling this obligation, Shell” will make available certain technical
resources as outlined below. It is the intent of Shell Management however,
that each contractor retain responsibility for program development and com-
pliance with applicable Health and Safcty Standards.

Scope: The requirements of this guideline apply to only those contractors

who have an anticipated (planred) use of respiratory protection at
the Shell Deer Park Manufacturing Complex.

1. GENERAL

A11 contractors working at Shell DPMC are to comply with applicable
OSHA regulations including 29 CFR 1910.134, Respiratory Protection.

Where respiratory protection is required, respiratory programs which
comply with the above requlation generally include: -

Eaployee Tfaining
Potential Health Hazards of Exposure
ﬁroper Respirator Selection

Proper Respirator Se1e£tion

Air-Supplicd vs. Dust Mask vs. full-Fice Air-Purifying
“'Respirators :

Determinations of Medical Suitability to Use Respiratory Protection

Proper Respirator Maintenance

. Cleaning
Inspection
Qualitative or Quantitative Fit Testing of Air-Purifying Respirators
. Removal of Facial Fair in the Respirator-Sealing Surface

- Responsibility for contractor employee protection and OSHA compliance
rests with the management of the contractor. To assist the contractor
to meet these obligations, Shkell will make available to the contractor
certain equipment and manpower resources. Regardless of the contractors
utilization of these Shell resources, all contractors required to use
respiratory protection at OPMC will be expected to have in place an
acceptable respirator program. .
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. "AVAILABILITY OF RCSPIRATORY PROTECTION EQUIPMENT

With the excepticn of paint contractors engaged in sandblasting, Shell will
make respiratory protective equipnent avaitlable to all contractors. Sand-
blasters are to provide their own air-supplied hoods and other protective

gear requ1red fcr this work.

Spec.a] respiratory protection requircd because of process related factors
(e.g. potential exposure to chemicals being rand]ed within a unit) will be

supplied by DPMC to sandblasters.

PPMC will supply cartridges, air-purifying masks, air-linc respirators
and other appropriate respiratory protective equipment through the Central
Respirator Center or sctellite cabinet system. Respirator maintenance
for equipment used by contractors will be equivalent to that providad

Shel]‘s employees.

DPMC will supply the required resp:ratory protect1ve eGuipment nzeds of
contractors during turnaroundf

Construction contractors including capital and purchase order contractor
needs will be reviewed by Industrial Hygiene and Ergineering on a case-
by-case basis. This applies to lead burner work and tank cleaning.

. RESPIRATORY TRAINING - DPMC

Safety and Industrial Hygiene will make available to.2l1 maintenance
contractors a qualified trainer to train ong of their supervisory
personnel who will be responsible for training the contractors'
personnel. Acceptance of this offer by contractors is on a voluntzry
basis. Records of this training will be retained by the Safety Rep-
resentative - Contractors.

The Safety Respresen;at1ve - Contractors and the DPMC Shel)l Maintenance
organization retain the right to periodically zudit the respirator
training provided to employees cf Shell contractors.

Construction contractors will normally not be required to use respirators
to install new facilities. In the event of a chemical release, the
proper response for these contractors is evacuation to a safe area.

¥here respiratory protection is to be used during a project, the
employees engaged in this work are to receive the required training by
their employer.

Short-term maintenance work requiring the use of re%piratory protection.
such as tank cleaning will be required to verify that the required
" training has been completed prior to initiating work.
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QUANTITATIVE FIT TESTING

For contractcrs utilizing Shell air-purifying respirators, Shell will

make available fit testing eguipment and a qualified technician to
conduct fit testing. Contractor fit testing i5 to be conducted with

the type of mask used by Shell personnel {Scott and MSA).

Contractor fit testing is to be held once per year to pick up new
emptoyees and retest old employces. This frequency may be adjusted
to accomodate Shell nceds and to reflect changes in testing require-

_ments.

Shell. is to provide a ccpy of our general fit test procedure and testing
criteria to the management of each contractor. They are tc accept in
writing or provide their own testing criteria.

During contractor fit testing, an appropriate respresentative from the
contractor is to be presest to maintain records and supervise the

testing activity.

P3S/gri
11-19-81
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