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RESPIRATOR SELECTION

'
{ !

To assist in respirator selection, this section includes:

This chapter introduces basic considerations for establishing
respirator use. In addition, several examples of respirator selec-
tion using the QSHA/NIOSH Respirator Decision Logic are explained. -~

2. Joint OSHA/NIOSH Respirator Decision Logic, Appendix F of NIQSH'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 law.

|
|
i
|
1. Chapter 6 of NIOSH's “A Guide To Industrial Respiratory Protect\on . j
|
i
»
|
)

3. Several tables from ANSI 288.2 (1980). The Table of Respirator .
Protection Factors, in combination with the QSHA/NIOSH Respirator
Decision Logic, can guide resp1rator se]ect1on. {See Appendix C of
this manual.)

4, 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. NIOSH Certified Equipment List .

This manual 1lists 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 certified,.
products that are not listed in this publication. (The’
publication does not 1ist any devices formerly approved by
the Byreau of Mines.).

2. OSHA Standards 1910 (Asbestos, 1910; Vinyl Chioride, rgio;
Lead 1910) :

These specific health standards define respirator selectvon
requiraments. .

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

4. OSHA/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, 2-2, and Z-3 as of
1977. In addition, it quotes IDLH levels for these same

substances.
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REgPIRATOR SELECTION

OSHA STANDARDS

OSHA 1910.134 states that respirators shall be
selected on the basis of the hazards tn which workers
are expused and that ANS) ZR8.2-1969 shall be used
for puidance in their selection. OSHA also requires
that approved or accepted respirators he used when
available. For certain respiratory hazards, specific
instructions about respirator use are given in other
OSHA regulations. The trend seems tn 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. Tndo
sn requires certain basic information, 50 one should
always ask the following questions hefore selecting a
respirator. '

}. 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 a 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 absorbed 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 a respirator for
routine use. There is nothing strange or unigue
about these questions. They represent the factors
that a good industrial hygiene program would incor.
porate for respirator selection or any other type of

control and form the basis for the Respirator Deci-:

sion Logic ({incorporated verbatim as Appendix F}
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used in the Joint NIGSH and OSHA Standards
Completion Program. '

You should review the Decvision Lagic when eane.
sidering rexpirator selectinn because it incorpurates
the above questions in an orderlv sequence Hy
llowing this logic. vou will be able to chome o

respirator that is satisfactory for the situition ol
hand and be assured that vou hiave not overlaked

any important (actor.

The Decision Logic is being used (in 19554 in
develapment of dewailed ‘work practices for the
material listed in 29CFR Pan 1910.1000, Tables 7.1,
2. and 3. 1t will he useful to you in developing your
own respirator program until standards are listed for
the particular materials in which vou are interestedd.
Retore proceding to exatmples of how 10 use the e
ston Lange, we would like 1o point o foar enteria al
particaliir interest.

* When respirators are used for protection agmnst
gases and vapor. it is commonly recaommended
that cartridges be changed when the wearer smells
the vapor, This indicates that there must be same
smell or irritation te alert the wearer. Section 1V R
of the Decision Logic states that a substance
should be considered to have warning properties if
the odor or irritation threshold is not more then
three times the exposure limit. 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 adequale
warning properties.’

» Sectinm [V C states that where there ix suppurting
evidence of vapor breakthrough in lexs than three
minutes at concentrations immediately dangerous
te life or heslth or below, a cartridge or canister
sorhent air purifying device shouid not he allowed
for any use. The principal sources of information
on sarbent efficiencies are Lawrence Livermore
Laboratory and 30 CFR-11 on certain xpecific
materials on which cartridge tests are run. Users
should be alert to any future information on sor-
bent efficiency. as it will definitely affect choice 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 respiratar protection fActors.

RESPIRATOR PROTECTION FACTORS
Definition

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

simulating motions made by workers. or worn by’

workers carrving out tasks in contaminated work
areas (see Chapter 8).

Assignment

Much research has been done recently on assign-
ing protection factors ta various types of respirators.
Table 6-1. reproduced verbatim from the LASL
protection factar document, lists assigned respirator
protection factors resulting from this research. When
using Tahle 6-1. pay strict attention ta its footnotes
as they 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 applv an assigned protection factor for a par-
ticular type of respirator, one must know both the
actual enntaminant 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 1o his face or head. Anything such as facial

hair or spectacles that prevents satisfactory sealing

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

only .i the respirator is in good operating condition,
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s0 the respirator mus<t he properly maintaimed.
Other limitations of varinus tvpes of respirators dis
cussed in Chapter Eighi must alo be considered in
applving protection factors,

EXAMPLES OF RESPIRATOR SELECTION

The following are hypothetical bhut tvpical ex-
amples of the respirator selection process. They
should not be used ax cookbook madels. bur ax
guides to the ratinnale for selecting particular

. respirators, and, equally impaortant, to the industrial

hvgicne axpects of the hazards. In these examples.
we assume that regular use nf respirators is permissi-
ble. '

1. A muller operator in a foundry complains of

dust in the air. and the supérintendent supplies himn
a single-use. disporable respirator. The steward tells
the superintendent that this is a violation of the
OSHA Regulations as the particular respirator does
not have NIOSH and MFESA approval. Wha is right,
and what should he done? -
Answer: Nothing banx the xale or use of unapproved
devices in ateas where respirators are not required.
Before deciding sbout use of this respirator, we need
information about the dust concentration in the air,
Samples were taken in the muller's hreathing zone,
and the dust concentration was found to be &
mg/m” . The amount of erystalline silica (qunriz) in
the dust was 487 . The permissible quartz dust ex-
posure limit in such conditions is 1.5 mg/m?

Nuow refer 1o Section ]l of the Respirstor Decixion
logic, Appendix F. Because the material is a par-
ticulate, statements 2, 4, and 6 are not pertinent. As
to the other statements: 3} Silica is not known to be
an eve irritant, 5) the IDLH concentration is far
ahove the S-mg/m™ dust level found in this case, and
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 11l B, the specific
decision logic chart for respiratory pratection 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 choose any
respirator from this list. A single.use respiratnr with
a protection factor of 5 or a hal{-mask respirator with
a protection factor of 10 probably would be chosen.

2. A woman doing silk screeping without any local
exhaust ventilation complained of headaches and
nausea from the vapors and fumes. She was given a
dust respirator customarily used by a sandblester’s
helper. (Obviously a dust respirator for use against
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! The overall protection afforded by a given respirator design (and mode of opcration) may be
defined in terms of its protection factor (PF). The PF is 2 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 facepiece) undgr condi-
tons of use. Respirators should be selected so that the concentration inhaled by the wearer
will not exceed the appropriate limit. The recommended respirator PF's are sclection and use
guides. and should only be used when the employer has established a minimal dcceprable
respirator program as defined in Section 3 of the ANSI Z88.2-1969 Standard.

11n addidon to facepicces. this includes any type of enclosure or covering of the wearer’s
breathing zone, such as supplied-air hoods helmers, or suits.

% Includes dusts, mists. and fumes only. Does not apply when gases or vapars are absorbed on
particulates and may be volatilized or for particulates volatile at room 1emperature. Example:
Coke oven emissions. .

4Any single-use dust respirator (with or without valve) not specifically tested against s
speaficd contaminant. :

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

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

? Fume filter refers 1o a fume respirator approved by the ead fume test. All types of media are
incdluded. . .

YHigh-fficiency filter refers to a high-efficiency particulate respirator. The filter must be at

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

°For gases and vapors, 2 PF should only be assigned when published test data indicate the
caraidge or canister has adequate sorbent efficiency and service life for a specific gas or vapor.
In additon, 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.
11 A positive pressure supplied-air respirator equipped with a half-mask facepiece may not be
as sable on the face as 1 full faccpiece. Therefore, the PF recommended is half that for a
simlar device cquipped with a full facepiece. o
I
1A positive pressure supplicd-air respirator equipped with a full facepicee provides eye
protection but is not approved for usé.in atmospheres immediately dangerous to life. It is
recognized that the facepicce leakage, when a positive pressure is maintained, 'should be the
same as an SCBA operated in the positive pressure mode. However, to emphasize that it
basically is not for emergency usc, the PF is limited to 2,000. !

1
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can be used. Il this is impossible, the only recourse is
to provide the helper the same protection as the
<andblaster. Remember, the air supply syvstein
must meet the requirements for Grade D or better
compres<ed air,

The pnint iHlustrated in this example is that it s
nnt ennugh 10 abide anly by the requirements of 29
CFR Part 1910.134 which is concerned with general
use of respiratars. There are other requiremenis
within the OSHA regulations which may also affect
respirator selection and use.

{'st of 1the Decision Logic was not mentioned in
this example. The regulations requiring use of a
supplied air hoord were made befare assembly of the
Decision Logic. You will note that the Decision Lagic
Protection Factor Table lists 8 PF of 20X lar the
supplied air hood. Considering the unknown concen-
tration of silica dust to which the sandblaster can he
expused. the pratection required is consistent with
the Decision Logic,

4. A man assigned to clean a large degreaser must
accasionally go into the degreaser pit. He complains
that the odor of trichioroethvlene (trichlor) is so
strong that it comes through his respirator cartridges
after only a 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 brings up the dual hazards of toxicity and ox-
veen deficiency. Degreaser pits are places where
vapors mayv collect and, unless ventilated, actually
reduce the oxygen below safe levels. Unless the pit is
ventilated to prevent oxvgen depletion. a pasitive
pressure SCBA must be used. If the pit is ventilated.
it will not be necessary to wear a respirator if Lests
show that the trichlor concentration is below the ex-
pesure limit and that the oxygen has not been
depleted.

Again. the Decision Logic Section 111 A shows that
for entrv and escape from unknown concentrations
the only tvpe of device that can be used is positive
pressure self-contained breathing epparatus.

5. A flagmean for an aerial crop duster using
Phosdrin dust is supplied e single-use dispasable
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-
sorbtion through the skin. The single-use respirator
certainlv does not provide complete skin protection.

In such cases. protective clothing is as important as
a praper respirator.

The pesticide is mixed with the dust: however,
snme of it may vaporize from dust. This is one reason
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why the anly respirators approved fnr pesticide use
have nrganic charcnal in back of the dust filter,

The Phosdrin concentration to which the flagman
is exposed is nat stated. Before; a respirator can he
assigned. we must know the approximate concentra-
tion expected. If the concentration cannot be ex-
timated. the flagman will have 10 e provided with a
self-contained breathing apparatus.

6. Hyvdrocyvanic acid ix used in a fumigation
chamber. By state regulation. a full-face respirator
or gas mask with & hvdrocyanic acid canister is re-
quired. Ix such protection ratisfactory?

Answer: To decide whether the respirator ix ade.
quate. one must have some knowledge of the toxicily
and potential concentration of the hydrocvanic acid.
The TL.V for hydracvanic acid is Jisted as 10 ppin.
with a warning that skin absorption is a problem.
Regardless of the respiratory protection provided,
there must be some protection for the skin in such an
atmosphere. k

A review of the toxicity of hydrocvanic acid will
show that a concentration of 270 ppm is immediately
fatal and concentrations of 110 ppm sre fatal within
half an hour. Concentrations of hvdracvanic acid in
fumigation chambers usually exceed 17 (LK}
ppm). The full-face gas mask it accorded a protec.
tion tactor of only 50 in Table 6-1. Therefore. it
would not be useful in concentratinns ahave 500
ppm. Such a mask would not be satisfactory in this
case. The Decision Logic offers a quicker solution.
Scction [I1 A notes that when the contaminant cun.
centration exceeds that immediately dangerous to
life or health. only positive pressure self-contnined
breathing apparalus is acceéptable respiratory
protection.

7. A salvege compeny is to démolish 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 tvpe? ' :

Answer: Respirators definitely must be used. A
the structure was built in 1910, it undoubtedly has
manv onats of lead-Hase paint. which when heated
by the cutting torches will create a severe airhorne
lead prublem. Therefore a respirator appruved for

- protectinn agsinst 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 this it an outdoor operation. the concen-
trations will vary widely. However, similar
aperations have shown that concenirations of 2
mg/m” are not unusual. Considering the low protec-
tion factors for air-purifying respirators, the high
temperatures in this climate. 'and the added hent

s
'
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JOINT RIOSH/OSHA STANDARDS COMPLETION PROGRAM

RESPIRATOR DECISION LOGIC
18 AUGUST 1975

1. INTROOUCTION

THE PURPOSE OF THE RESPIRATOR DECISION LOGIC 1S TO ASSURE TECHKICAL
ACCURACY AND UNIFORMITY BETWEEN SUBSTANCES IM THE SELECTION OF
RESPJRATORS AKD TO PROVIDE NECESSARY CRITERIA TQ SUPPORT THIS SELECTION,
THE DECISION LOGIC IS A STEP-BY-STEP ELIMINATION OF INAPPROPRIATE
RESPIRATORS UNTIL ONLY THOSE WHICH ARE ACCEPTABLE REMAIN, JUDGEMENT BY
PERSONS KNOWLEDGEABLE OF INMALATION HAZARDS AND RESPIRATORY PROTECTION
EQUIPMENT IS ESSENTIAL TO ENSURE APPROPRIATE SELECTION OF RESPIRATORS.

THE PRINARY TECHNICAL CRITERIA FOR WHAT CONSTITUTES A PERXISSIBLE
RESPIRATOR 1S BASED OK THE TECHNICAL REQUIREMENTS OF 30 CFR PART 11{,
{DEPARTMENT OF THE INTERIOR, BUREAU OF MINES, RESPIRATORY PROTECTIVE ~
DEVICES AND TESTS FOR PEM!SSIBILITV) THE PROPOSED SUBSTANCE HEALTH
STANDARDS WILL ALLOW DNLY RESPIRATORS APPROVED BY TME BUREAU OF MINES
(OR MINING ENFORCEMENT AND SAFETY AEHINISTRATION (MESA)) AND NIOSH UNDER

30 CFR 11,

PROTECTJON FACTORS ARE CRITERIA USED IM DETERMINING WHAT LINITING
CONCENTRATIONS ARE TQ BE PERMITTED FOR EACH RESPIRATOR TYPE THAT WILL
AFFORD ADEQUATE PROTECTION TO THE WEARER, THE REFERENCED SUBPARTS OF 30
CFR 1} GIVE TECHNICAL DESCRIPTIONS CONCERNING fACH TYPE OR CLASS OF .
RESPIRATORS REFERENCED JN TME DECISION LOGIC. 30 CFR 11 SHOULD BE USED
WITH THE DECISTON LOGIC IN ORDER TO PROPERLY UNDERSTAND THE CRITER]A "FOR
THE SPECIFICATION OF ALLOWABLE RESPIRATORS.

l

1. GENERAL DECISION LOGIC FLOJCHART t

STEP | - ASSEMBLE INFORMATION ON_SUBSTANCE

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

1) PERMISSIBLE EXPOSURE LIMITS SPECIFIED IN 29 CFR 1910.1000 (f&BLES
-1, I-2, AND 7-3). THESE ARE THE FORMER 29 CFR 1910.93 TABLES.

2)  WARNING PROPERTIES 1F THE SUBSTANCE §S A GAS OR A VAPOR, REFER
TO PART IV(B) OF THIS LOGIC. ) :

y
3)  EYE IRRITATION POTENTIAL OF THE SUBSTANCE. REFER TO PART 1V(D)
OF THIS LOGIC. .

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

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

6) POSSIBILITY OF POOR SORBEKT EFFICIENCY AT IDLH CONCENTRATION AND
BELOW. REFER YO PART 1¥(C) OF THIS LOGIC.

HUT - 082643
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7)  ANY EVIDENCE OF POSSISLE SYSTEMIC INJURY OR DEATH RESULTING FROM 'f
ABSORBANCE OF THE SUBSTANCE (AS A GAS OR VAPOR) THROUGH THE SKIN. ’
REFER TO PART IV(A) OF THIS LOGIC.
1
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 LIXELY TO B¢ i
ENCOUNTERED IN THE OCCUPATIONAL ENVIROMMENT. 1T WILL BE EITHER:
A) GAS OR VAPOR. !
B}  PARTICULATE (DUST, FUME OR W1ST), OR :
C} COMBINATION OF (A) AND (B). '
1
STEP 3 - ASSEMBLE A TABLE OF PERMISSISLE RESPIRATORY o
PROTECTION FOR SUBSTARCE |
THIS 1S DONE USING THE MATERIAL FROM STEP 1 AND THE APPROPRIATE SPECIFIC
DECISION LOGIC CHARY FAOM PART I17 OF THE LOGIC AND THE RESPIRATOR:
PROTECTION FACTORS IN APPENDIX 1. |
I11.A. SPECIFIC DECISION LOGIC CHART FOR RESPIRATORY '
1
CONDITION SELECTION SEQUENCE .
ROUT INE USE A) CONSIDER SKIN SORPTION - (SEE IV A}. i
B) POOR WARNING PROPERTIES - ELIMIMATE . !
ALL AIR PURIFYING RESPIRATORS (SEE IV B). ,
€) EYE IRRITATION - ELIMINATE OR RESTRICT |
USE OF HALF MASK RESPIRATOR (SEE IV D).. !
D) 1IOLH OR LFL - ABOVE THIS CONCENTRATION ELIMINATE ALL ;'
BUT POSITIVE PRESSURE SELF-CONTAINED BREATHING :
APPARATUS AND COMBINATION POSITIVE PRESSURE .
SELF-CONTAINED BREATHING APPARATUS (SEE IV E AND F). '
F) LIST ALL ALLOWED RESPIRATORS BY CONDITION i
OF USE AND TYPE. )
ENTRY AND ESCAPE FROM  USE POSITIVE PRESSURE SELF-CONTAINED BREATHING i
UHOMN CONCENTRATIONS APPARATUS OR COMBINATION POSITIVE PRESSURE SUPPLIED }
AIR RESPIRATOR WITH POSITIVE PRESSURE SELF-CONTAINED : !
BREAYH!NG APPARATUS . '
FIREFIGHTING USE POSITIVE PRESSURE SELF~CONTAINED BREATHING ;
APPARATUS :
ESCAPE GAS MASK OR ESCAPE SELF-CONTAINED BREATHING ;
: APPARATUS (SEE Iv C). ;
113.8. SPECIFIC DECISION LOGIC CHART FOR RESPIRATORY
PROTECTION AGAITNSY PARTICOLAYES
COKDITION SELECTION SEQUENCE
ROUTINE USE A) CONSIDER SKIN SORPTION - (SEE IV A).
B) EYE IRRITATION - ELIMINATE OR RESTRICT
USE OF RALF MASK RESPIRATOR (SEE 1V D).
i
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C) SYSTEMIC POISON - ELIMINATE SINGLE-USE ,
RESPIRATOR. ’

D) FOR PERMISSIBLE EXPOSURE LESS TRAN 0,05 MG/CU.M. -
ELIMINATE OFM RESPIRATORS EXCEPT WITH
HIGH EFFICIENCY PARTICULATE FILTER. .

£) IDLH OR LFL - ABOYE THIS CONCENTRATION ELIMINATE
ALL BUT POSITIVE PRESSURE SELF-CONTAINED BREATHING !
APPARATUS AND COMBINATION POSITIVE PRESSURE SELF- .
CONTAINED BREATHING APPARATUS (SEE 1V E).

F) LIST ALL ALLOVED RESPIRATORS BY CONDITON OF : ;
USE AND TYPE, i

ENTRY AND ESCAPE FROM  USE POSITIVE PRESSURE SELF-CONTAINED BREATHING APPARATUS
UNKNOWN CONCENTRATIOM  OR COMBINTAION POSITIVE PRESSURE SUPPLIED AIR RESPIRATOR
WITH POSITIVE PRESSURE SELF-CONTAINED BREATHING APPARATUS.

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

[11.C. SPECIFIC DECISIONS LOGIC CHART FOR RESPIRATOR PROTECTION
KGATHEY COMBIRATTON OF GAS OR VAPORS AND PARTICULATES

A
CONDITION SELECTION SEQUENCE L
ROUTINE USE A) CONSIDER SKIN SORPTION - (SEE [V A},

B) POOR WARNING PROPERTIES OR INADEQUATE
SORBENT EFFICIENCY - ELIMINATE ALL AIR
PURIFYING RESPIRATORS (SEE IV 8 8 ().

C} ELIMINATE ALL RESPIRATORS EXCEPT WITH
COMBINATION SORBENT/PARTICULATE FILTVER.'

D) EYE IRRITATION - ELIMIMATE OR RESTRICT !
USE OF HALF MARK RESPIRATOR (SEE IV D).

€) FOR PERMISSIBLE EXPOSURES LESS THAN 0.05 MG/CU.M. -
ELIMINATE ALL RESPIRATORS EXCEPT WITH
SORBENT/HIGH EFFICTENCY PARTICULATE FILTER,

F) IDLH OR LFL - ABOVE THIS CONCENTRATION ELEMINATE '
ALL BUT POSITIVE PRESSURE SELF-CONTAINED BREATHING
APPARATUS AND COMBIMATION POSITIVE PRESSURE i
SELF-CONTAINED BREATHING APPARATUS {SEE IV £).

6) LIST ALL ALLOWED RESPIRATORS BY COND!‘HON
OF USE AND TYPE.

ENTRY AND ESCAPE FROM USE POSITIYE PRESSURE SELF-CONTAINED BREATHING APPARATUS .
UNKNOWN CONCENTRATION OR COMBINATION POSITIVE PRESSURE SUPPLIED AIR RESPIRATOR I
MITH POSITIVE PRESSURE SELF-CONTAINED BREATHING APPARATUS.

FIREFIGHTING USE POSITIVE PRESSURE SELF-CONTAINED BREAWING
APPARATUS (SEE IV F).
ESCAPE ) GAS MASK OR ESCAPE SELF-CONTAINED BREATHING l

APPARATUS (SEE 1V C). ‘
P

|
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1v. A.  SKIN ABSORPTIDN [

PERSORAL PROTECTION REQUIREMENTS FOR PROTECTION AGAINST EXPOSURE TO
SUBSTANCES WHICH MAY CAUSE JKJURY OR ABSORPTION THROUGH THE SKIN FROM
MATERIALS SPLASHED OR SPILLED ON THE SKIN ARE COVERED IN SECTION (F) OF
EACH SUBSTANCE STANDARD. RESPIRATOR SELECTION CRITERIA ARE BASED
PRIMARILY ON THE INHALATIOR WAZARD OF THE SUBSTANCE. A SUPPLIED-AIR
SULT MAY PROVIDE BOTH SKIN AND RESPIRATORY PROTECTION FOR EXTREMELY
TOXIC SUBSTANCES WHICH MAY BE ABSORBED THROUGH THE SKIN.

SUPPLIED-AIR SUITS ARE NOT COYERED IN 30 CFR 11, DATA ARE NOT
AVAILABLE UPON WHICH TO MAKE RECOMMENDATIONS FOR SUPPLIED-AIR-SUITS. FOR

ALL TYPES OF EXPOSURES.

WHERE INFORMATION 1S AVAILABLE INDICATING SYSTEMIC INJURY OR DEATH
RESULTING FROM ABSORBANCE OF A GAS OR VAPOR THROUGH THE SKIN, THE .
FOLLOMING STATEMENT 15 INCLUDED SN APPENOIX B, SECTION (V) OF THE
SUBSTANMCE STANDARD:

*USE OF SUPPLIED-AIR-SUJTS OR OTHER IMPERVIOUS COVERINGS MAY BE
NECESSARY TO PREVENT SKIN CONTACT WITH * WKEN THE CONCEMTRATION OF ©
IS UNKNOWK OR GREATER TRAN ** (IDLH)}. SUPPLIED-AIR SUITS SHOULD BE
SELECTED, USED, AND MAINTAINED UNDER THE IMMEDIATE SUPERVISION OF
PERSONS KNOWLEDGEABLE IN THE LIMITATIONS AND POTENTIAL LIFE
ENDANGERING CHARACTERISTICS OF SUPPLIED-AIR SUITS.® |

A SENTENCE IS ADDED TO THE RESPIRATOR TABLE N THE ENTRY AND ESCAPE
FROM UNKNOWJ CONCENTRATIONS SECTION AS SHOMN BELOW: .

SELF-CONTAIRED BREATHING APPARATUS W1TH A FULl FACEPIECE OPERATED 1IN
PRESSURE~DEMAND OR OTHER POSITIVE PRESSURE MODE. A COMBIRATION
RESPIRATOR WHICH INCLUDES A TYPE C SUPPLIED-AIR RESPIRATOR WITH A FULL
FACEPIECE OPERATED IN PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE OR
CONTINUDUS FLOM MODE AND AN AUXILIARY SELF-CONTAINED BREATHING -
APPARATUS OPERATED IN PRESSURE-DEMAND MODE OR OTHER POSITIVE PRESSURE
MODE. (SUPPLIED-AIR SUITS MAY BE NECESSARY.) ‘

ly. B. POOR WARNING PROPERTIES

IT IS IMPORTANT TO REALIZE THAT 30 CFR 13 NIOSH/KESA APPROVALS FOR
AJR-PURIFYING {ORGAMIC VAPOR) DEVICES PROWIBIT USE AGRINST ORGANIC
YAPORS WITH PODR WARKING PROPERVIES, 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 QRGANIC VAPORS WITH ADEQUATE WARNING PROPERTIES AND NOT ALL
ORGANIC VAPORS. l

WARNING PROPERTIES RELYING UPON HUMAN SENSES ARE NOT FOOLPROOF ,
HOWEYER, THEY PROVIOE SOME INDICATION TD THE DAPLOYEE OF POSSIBLE
SORBENT EXHAUSTION OR OF POOR FACEPIECE FIT OR OTHER RESPIRATOR
MALFUNCTION, WARKING PROPERTIES INCLUDE ODOR, EYE IRRITATION, AND -
RESPIRATORY IRRITATION.

ADEQUATE WARNING PROPERTIES CAN BE ASSUMED WHEN THE SUBSTANCE ODOR,
TASTE, OR IRRITATION EFFECTS ARE DETECTABLE ANO PERSISTENT AT -
CONCENTRATIONS ®AT* OR "BELOM"™ THE PERMISSIBLE EXPOSURE LIMIT. |

IF THE ODOR OR IRRITATION THRESHOLD OF A SUBSTANCE ]S MANY TIMES
GREATER THAN THE PERMISSIBLE EXPOSURE LIMIT, THIS SUBSTANCE SHOULD BE
CONSIDERED TO HAVE POOR MARNING PROPERTIES. IF THE SUBSTANCE ODOR OR
IRRITATION THRESHOLD 1S SOMEWMAT ABOVE THE PERMISSIBLE EXPOSURE LIMIT
(NOT IR EXCESS OF THREE TIMES THE LIKIT) AMD THERE 1S NO CEILING LIMIT,
CORSIDERATION IS GIVER AS TO WHETHER OR NOT UMOETECTEOD EXPOSURE IN THIS
CONCENTRATION RANGE CQULD CAUSE SERIOUS OR IRREVERSIBLE HEALTH EFFECYS.

IF NOT, THE SUBSTANCE 1S CONSIDERED TO MAVE ADEQUATE WARNING PROPERTIES.

vb-4
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IT 1S EXPECTED THAT ENVIRONMENTAL CONCENTRATIONS WILL VARY
CONSIDERABLY AND, THEREFORE, WARNING OF A RESPIRATOR FAILURE WOULD SOON
BE PERCEIVED AT CONTAIMINANT CONCENTRATIONS SOMEWHAT ABOVE THE
PERMISSIBLE EXPOSURE LIMIT. - '

I¥. €. SORBENT EFFICIENCIES

WHERE SUPPORTING EVIDENCE EXISTS ON IMMEDIATE (LESS THAN THREC
MINUTES) BREAKTHROUGH TIME AT THE IOLH CONCENTRATION AND BELOM FOR A .
CARTRIDGE OR CANISTER SORBENT, AIR-PURIFYING DEVICES SHALL NOT BE .
ALLOWED FDR AKY USE, ESCAPE OR OTHERWISE.

1v. . EYE IRRITATION i

FOR ROUTINE MORK OPERATIONS, ANY PERCEPTIBLE EVE IRRITATION IS

CONSIDERED UNACCEPTABLE, THEREFORE, ONLY FULL FACEPJECE RESPIRATORS 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 CONCENTRATIONS OF RCID GASES AND ORGANIC VAPORS.

FOR E€SCAPE, SOME EYE IRRITATION 1S PERMISSIBLE IF 1T IS DETERMINED THAT

:gcgag?gnmon WOULD NOT INHIBIT E€SCAPE AND SUCH IRRITATION 1S !
vl LE. ’

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

Iv. E.  JOH !
THE OEFIRITION OF IOLH PROVIDED 1N 30 CFR 11.3(T) IS AS FOLLOMS:

“IMMEDIATLEY DANGEROUS TO LIFE OR HEALTH™ MEANS CONOITIONS THAT

POSE AN IMMEDJATE THREAT TO LIFE OR HEALTH OR CONDITIONS THAT '
POSE AN [MMEDIATE THREAT OF SEVERE EXPOSURE TO CONTAMINANTS, SUCH |
AS RADIOACTIVE MATERIALS, WHICH ARE LIKELY TGO MAVE ADVIRSE ,
CUMULATIVE OR DELAYED EFFECTS ON HEALTH.

THE PURPOSE OF ESTABLISHING AN IDLH EXPOSURE CONCENTRATION 1S TO ‘
INSURE THAT THE WORKER CAN ESCAPE WITHOUT INJURY OR IRREVERSIBLE HEALTH ;
EFFECTS FROM AX JOLM CONCENTRATION IN THE EVENT OF FAJLURE OF THE

RESPIRATORY PROTECTIVE EQUIPNENT. THE IDLH IS CONSIDERED A MAXIMM

CONCENTRATION ABOYE WHICH ONLY HIGHLY RELIABLE BREATHING APPARATUS :
PROVIDING MAXIMUM WORKER PROTECTION IS PERMITTED. SINCE IDLH VALUES ARE )
CONSERVATIVELY SET, ANY APPROVED RESPIRATOR MAY BE USED uP TO ITS '
MAXIMUM USE CONCENTRATION BELOW THE IDLH.

IN ESTABLISHING AN 1DLH EXPOSURE CONCENTRATION THE FOLLOWING FACTORS ARE :
CONSIDERED: !
1. ESCAPE WITHOUT £0SS OF LIFE OR IRREVERSIBLE MEALTH
EFFECTS. THIRTY MINUTES IS CONSIDERED THE MAXIMUM

PERMESSIBLE EXPOSURE TIME FOR ESCAPE.

2. SEVERE EYE OR RESPIRATORY IRRITATION OR OTHER REACTIONS
WHICH WOULD INMIBIT €SCAPE WITHOUT INJURY.

IDLH SHOULD BE DETERMINED FROM THE FOLLOWING SOURCES: ;

1. SPECIFIC I1O0LM PROYIDED IN THE LITERATURE:- SUCH AS THE AlMA
HYGIENIC GUIDES.

2. HUMAK EXPOSURE DATA, i
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3. ACUTE ANIMAL EXPOSURE DATA.

4. VHERE SUCH DATA ARE LACKING TOXICOLOGICAL DATA FROM
ANALOGOUS SUBSTANCES, AKD CHRONIC ANIMAL EXPOSURE DATA MAY
BE CONSIDERED. .

THE FOLLOWING GUIDELINES SHOULD BE USED TO INTERPRET TOXICOLOGICAL
DATA REPORTED [N THE LITERATURE FOR ANIHAL SPECIES:

1. WHERE ACUTE EXPOSURE ANIMAL DATA ARE AVAILABLE (30 HlNUT{S
T0 4-HOUR EXPOSURES). THE LOWEST EXPOSURE CONCENTRATION
CAUSING OEATH OR IRREVERSIBLE HEALTH EFFECTS IN ANY
SPECIES 15 DETERMINED TO BE THE JDULH COMCENTRATION.

2. WHERE ONLY CHRONIC EXPOSURE DATA ARE AVAILABLE AND TKESE
DATA DD MOT REVEAL ANY EXPGSURE CONCENTRATION WHICH wOULD
RESULT IN IRREVERSIBLE HEALTH EFFECTS, THEK THESE DATA
KAYE NO RELEVANCE AND SHOULD NOT BE USSD I DiTERHINlNG
THE TDLH CONCENTRATION. =

WHERE THERE 1S EVIDEMCE OF AN IDLH 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.

Iv. €. LOWER FLAMMABLE LIMIT AND FIREFIGHTING

CONTAIMINANT CONCENTRATIONS IN EXCESS OF THE LFL ARE CONSIDERED 10 BE
IMMEDJATELY DANGEROUS TO LIFE OR REALTH. AT OR ABOVE THE LFL, THE USE
QF RESPIRATORS IS LIMITED TO THOSE DEVICES WHICH PROVIDE THE MAXIMIN
PROTECTION, [.E., POSITIVE-PRESSURE SCBA, ARD COMBINATION POSITIVE-
PRESSURE SUPPLIED-AIR RESPIRATOR WITH POSITIVE PRESSURE SCBA.

FIREFIGHTING 1S DEFINED BY ANS] 288,5-1971 AS BEING IMMEDIATELY '

DANGEROUS TO LIFE. FOR FIREFIGHTING, THE ONLY DEVICE PROYIDING ADEQUATE
PROTECTION IS THE POSITIVE PRESSURE SELF-CONTAINED BREATHING APPARATUS.

I¥. 6 PROTECTION FACTORS .

PROTECTION FACTORS ARE A MEASURE OF THE OVERALL EFFECTIVENESS OF A
RESPIRATOR. FILTERING EFFJCIENCY JS A PART OF. THE PROTECTION FACTOR AND
BECOMES A SIGNIFICANT COMSIDERATION FOR LESS EFFICIENT AIR PURIFYING
RESPIRATORS.

THE PROTECTION FACTORS USED IN THE PREPARATION OF THE STANDARDS ARE
BASED ON QUANTITATIVE FIT TESTS PERFORMED AT LOS ALAMOS AND ELSEWHERE,
AND IN SCME INSTANCES OM PROFESSIONAL JUDGMENT. IN APPENDIX [, THE
PROTECTION FACTORS FOR EACH CLASS OF RESPIRATORS LISTED IN THE
CHECKLISTS ARE SKOMN. THE ENTRIES IN EACH LIST ARE FOR AN ENTIRE CLASS
OF RESPIRATORS, AND ARE ASSIGNED THE PROTECTION FACTOR OF THE LOWEST
PERFORMING DEVICE WITHIN EACK CLASS.

I¥. H.  VARIATIONS MITH 30 CFR 11

1. THE TYPE A SUPPLIED-AIR RESPIRATOR IS ALLOWED IN 30 CFR11 FOR
USE IN IMMEDIATELY DANGEROUS TO LIFE AND HEALTH ATMOSPHERES. HOWEVER,
AIR SUPPLY REQUIREMENTS OF 50 L/MIN. IS INSUFFICIENT Y0 MAINTAIN A
POSITIVE PRESSURE IN THE FACEPIECE UNDER ALL WORKING CONDITIONS.
THEREFORE, THIS DEVICE SHOULO HAYE THE SAME PROTECTION FACTOR AS
APPLIED TO OTHER AIR-PURIFYING AND ATHOSPHERE SUPPLYING RESPIRATORS
HAVING A NEGATIVE PRESSURE IN THE FACEPIECE (SEE APPENDIX 1), 30 CFR

|
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ATHOSPHERES.

|

|

|

11 WILL REQUIRE A REVISION TO ELIMINATE APPROVAL OF TYPE A FOR IOLK l

2. AN AMENDMENT TO 30 CFR 11 IS BEING PROCESSED WHICH WILL OELETE |
USE Of GAS MASKS FOR ENTRY AND USE IN [SLH ATHOSPHERES. THERELFOREy IN
THIS DECISION LOGIC 6AS MASK ARE NOT ALLOWED IN CONCENTRATIONS l
BREATER THAN THE ISLH OR ENTRY AND ESCAPE FROM UNKNOWHN CONCENTRATIONS.

3. IN THE SAME AMENDMENT DESCRISED ABOVE, MAXIMUM USE CONCENTRATIONS :
(MUC) FOR GAS MASKS ARE SEINGING DELEVED. THIS DECISION LOGIC IS '
CONSISTENT WITH THIS AMENDMENT. HOWEVER, CANISTERS APPROYED PRICR TO
-THIS AMENDMENT WILL HAYE THE MUC SPECIFIED ON THE LABEL WHICH WILL BE
IKCONSISTENT WITH THE SUBSTANCE STANDARDS FOR MOST SUBSTANCES.

4. 30 CFR 11 DOES KOT CONTAIN PROTECTION FACTOR REQUIREMENTS. '
PROTECTION FACTORS ARE USED IN THE DECISION LOGIC. AN AMENDMENT 10 30 :
CFR 1) 1S PLARNED TO INCLUDE PROTECTION FACTOR REQUIREMENTS FOR DFM
:Eg:%RATORS. FUTURE AMENDMENTS ARE COMTEMPLATED FOR OTHER TYPES OF

RATCRS.

}
!
S. 30 CFR 11 DOES MOT PERMIT THE USE AN ESCAPE GAS MASK AGAINST ACID L
BASES OR ORGANIC VAPORS WITH POOR WARNING PROPERTIES. A CHANGE TO 30 |
CFR 11 15 NECESSARY TO PERMIT THE USE OF AN ESCAPE GAS NASK AGAINST I
SUBSTANCES WITH PODR WARNING PROPERTIES. :

! ESCAPE

o)
-

WHERE ESCAPE RESPIRATORS ARE PROVIDED THEY SHALL BE SELECTED FROM THE
ESCAPE CATEGORY IN TABLE 2. THE BMPLOYER SHALL PROVIDE AND ENSURE,
EMPLOYEES CARRY AN ESCAPE RESPIRATOR WHERE EXPOSURE HAY OCCUR TO
EXTREMELY TOXIC SUBSTANCES (AN EXTREMELY TOXIC SUBSTANCE IS DEFINED AS A
BAS OR VAPOR HAVING A RAT EXPOSURE MORTALITY LCS0 OF LESS THAN 10 PPH

THE FOLLOWING STATEMENT IS ADDED TO THE INTRODUCTION TO THE RESP!RATOR
TABLE FOR THESE SUBSTANCES:

EMPLOYERS SHALL PROVIDE £ACH EMPLOYEE WORKING IN AREAS WHERE
*oNAME** MAY BE RELEASED INTO THE WORKPLACE AIR WITH

AN APPROVED ESCAPE RESPIRATOR AS SPECIFIED IN TABLE 2. THE
EMPLOYER SHALL ENSURE THAT EACH EMPLOYEE CARRY THE ESCAPE
RESPIRATOR IN THE AREA WHERE **NAME** MAY BE RELEASED

INTO THE WORKPLACE.

- IV, J.  “ENTRY INTO TANKS OR CLOSED VESSELS, OR . . .* .
ITEM (D) (4)(1¥) IS A YARIABLE PROVISION IN THE INTRODUCTORY STATENENTS T0 ;
THE RESPIRATOR TABLES WHICH LISTS THE SPECIFIC OPERATIONS WHERE A RESPIRATOR |
IS CONSIDERED TO BE AN ACCEFTABLE MEANS OF COMTROL. EXAMPLES OF WHERE THIS
MAY OCCUR ARE FOR OPERATIONS WHICH REQUIRE OCCASIONAL ENTRY INTO TANXS OR
OTHER CLOSED VESSELS.

APPENDIX 1
A. PROTECTION FACTORS FOR PARTICULATE FILTER RESPIRATORS

PROTECTION FACTOR i
(MINIMAL ) PERMISSIBLE RESPIRATORY PROTECTION L
SX i ANY DUST AND MIST RESPIRATOR {30 CFw ll.iJO)

5X ANY DUST AND MIST RESPIRATOR, EXCEPT SINGLE
USE (30 CFR 11.120).
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10x ANY DUST AND MIST RESPIRATOR, EXCEPT SINGLE-USE f
OR QUARTER-MASK RESPIRATOR {30 CFR 11.,130). '
10X ANY FUME RESPIRATOR OR MIGM EFFICTENCY PARTICULATE E
FILTER RESPIRATOR (30 CFR 11.130). !
10X ANY HIGH EFFICIENCY PARTICULATE FILTER RESPI‘RATOR
{30 CFR 11,130)
50X A HIGH EFFICIENCY PARTICWATE FILTER RESPIRATOR W1TH
A FULL FACEPIECE (30 CFR 11,130). x
1000 A POWERED AIR-PURIFYING RESPIRATOR WITH A .HIGH
EFFICIENCY PARTICULATE FILTER {30 CFR 11,130).
B.  PROTECTION FACTORS FOR CHEMICAL CARTRIDGES AND GAS MASKS |
PROTECTION FACTOR : ' i
(MINIMAL) PERMISSIBLE RESPIRATORY PROTECTION i
10X ANY CHENICAL CARTRIDGE RESPIAATOR WITH AN ** NAME ¢
CARTRIDGES(S) (30 CFR 11, 350)
50X A CHEMICAL CARTRIDGE RESPIRATOR WITH FULL FACEPIECE
AND ** NAME **-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 WITK A FRONT OR BACK-MOUNTED ** NAME ** ’
CANISTER (30 CFR 11, 90 (A}) :
1000% A POMERED AIR-PURIFYING CHEMICAL CARTRIDGE RESPIRATOR :
WITH A ** NAME ** CARTRIDGE (UNLISTED DEVICE). i
€SCAPE ANY GAS MASK PROVIDING PROTECTION AGAINST *»* NAME ** l
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 ORGANIC |
YAPORS. IT MAY ALSO CONSIST OF COMBINATIONS OF ACID GASES, :
ORGANIC VAPORS, AND OTHER GASES AND VAPORS. \
|
€.  PROTECTION FACTORS FOR COMBINATION CHEMICAL CARTRIDGES AND PARTICULATE '
FILTERS AND GAS MASXS AND PARTICULATE FILTERS
PROTECTION FACTORS '
(MINIMAL ) PERMISSIBLE RESPIRATORY PROTECTION
.
10X ANY CHEMICAL CARTRIDGE RESPIRATOR WITH ** NAME **
CARTRIDGE({S} AND ** NAME ** FILTER(S) (30 CFR 11,150
and 11, 130 b
50X A CHEMICAL CARTRIDGE RESPIRATOR WITH A FULL FACEPIECE,
*e NAME ** CARTRIDGE(S), AND ** TYPE #+ |.
FILTER{S) (30 CFR 11, 150 and 11, 130)
50X A GAS MASK WITH A CHIN:STYLE ** NAME ** CANISTER
AND ** TYPE **_ FILTER (30 CFR 11, 90{A} AND
11,130) . :
50K A GAS MASK WITH A FRONT OR BACK MOUNTED *% NAME #* !
CANISTER AND ** TYPE ** FILTER (30 CFR 11,90(A)
AND 11,130).
HUT - 082650 I
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!
1000x A POWERED AIR PURIFYING CMEMICAL CARTRIDGE RESPIRATOR i
NITH A ** NAME ** CARTRIDGE AND MIGK EFFICIENCY )
PARTICULATE FILTER. {
ESCAPE ANY GAS MASK PROVIDING PROTECTION AGAINST ** NAME *» i
AND PARTICULATES (30 CFR 11,90 AND 11, 130) {
** KAME °* REFERS TO ANY ACID GAS, AKALIKE GAS, ORGANIC VAPOR. OR OTHER |
SPECIFIC GAS OR VAPOR. |
** TYPE ** REFERS TO QUST AND MIST, FUME, OR HIGH EFFICIENCY ' -
PARTICULATE. |
D. PROTECTION FACTORS FOR SUPPLIED-AIR RESPIRATORS
PROTECTION FACTOR
{MINIMAL) PERMISSIBLE RESPIRATORY PROTECTION
10X ANY SUPPLIED AIR-RESPIRATOR (30 CFR n.nou}n
50X ANY SUPPLIED-AIR RESPIRATOR MITH A FULL ‘
. FACEPIECE, MELMET, OR HOOD, (30 CFR 11,110(A))
1000% *A TYPE C SUPPLIED-AIR RESPIRATOR OPERATED IN
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE OR
CONTINUOUS FLOW MODE {30 CFR 13, 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 1S NOT FULLY COVERED BY PRECEDING CATEGORY, !
i ;
E. PROTECTION FACTORS FOR SELF-CONTAINED BREATHING APPARATUS ' i
PROTECTION FACTOR i
(MINIMAL) PERMISSIBLE RESPIRATORY PROTECTION
10% ANY SELF-CONTAIMED GREATHING APPARATUS {30 CFR 11,7C(A})
50X ANY SELF-CONTAINED BREATMING APPARATUS WITH A |
FULL FACEPIECE (30 CFR 11,70({A)) . |
1
10,000+X SELF-CONTAINED BREATHING APPARATUS WITH A FULL i
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 J
OPERATED IN PRESSURE-DEMAND OR OTHER POSITIVE !
PRESSURE DR CONTINUOUS FLOM MODE AND AN AUXJLIARY
SELF-CONTAINED BREATHING APPARATUS QPERATED IN
PRESSURE-DEMAND OR POSITIVE PRESSURE MODE :
{30 CFR 11,70(B)) ! ,
1
ESCAPE ANY ESCAPE SELF-CONTAINED BREATHING APPARATUS .
(30 CFR 11,70(A))
HUT - 082651
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i
THE FOLLOWING ARE THE PRIMARY REFERENCE SOURCES USED IN THIS DECISION'
LOGIC.

1. CHEMICAL SAFETY DATA SHEETS, MANUFACTURING CHEMISTS ASSOCIATION. WASH., D.C.
-

2.  SAX, M.1.: ODANGEROUS PROPERTIES OF INDUSTRIAL MATERIALS, THIRD
EDITION, VAN NOSTRAND REINHOLD COMPANY, NEW YORK, 1968.

3. HYGIENIC GUIDE SERIES, AMERICAN INDUSTRIAL HYGIENE ASSOCJATION,
DETRGIT, MICKIGAN. |

4. CHEMICAL COMPANY GUIDES:
A)  ALLIED CHEMICAL
8]  COMMERCIAL SOLVENTS CO.
C) DOW CHEMICAL
D) EASTMAN KODAK

£) - EXKON
F} AMC .
G)  MONSANTO X

H)  OLIN CHEMICALS

1) ROHM & HARS

¢ SHELL

K UNION CARBIDE COMPANY

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

I
6. BROWNING, €.1: TOXICITY AND METABOLSIM OF INDUSTRIAL SOLVENTS,
ELSFVIER PUBLISHING COMPARY, NEW YORK, 1965.

BROWNING, E.: TOXICITY OF IMDUSTRIAL METALS, BUTTERWORTHS. LONDON, 1961.

7.  DOCUMENTATION OF THE THRESHOLD LIMIT VALUES FOR SUBSTANCES IN
WORKROOM ASR, THIRD EDITION, AMERICAN CONFERENCE OF GOVERNWENTAL
INDUSTRIAL HYGIEKISTS, CINCINNATI, 1971. .

B.  GLEASON, M.N., GOSSELIN, R.E., HODGE, H.C., AND SMITH, R.P.:
CLIRICAL TOXICOLOGY OF COMMERCIAL PRODUCTS, THIRD EDITION, THE
WILLIAMS & WALKINS CO., BALTIMORE, 1969. ,

9.  THIERES, C.H. AND RALEY, T7.J.: CLINICAL TOXICOLOGY, FIFTH
EDITION, LEAN AND FEBIGER, 1972. ’

10. SPECTOR, W.S. {¥OL 1, 11), NEGHERBON, W.0. (VOL 111}, GREBE, R. H
{VvOL 1V}, AND DITTMER, D.S. (VOL V) (EDITORS): HANDBOOK OF
TOXICOLOGY, SAUNDERS, PHILADELPHIA, 1956-1959. '

11. PAGET, 6.E. (EDITOR): METKODS IN TOX1COLOGY, BLACKMELL
SCIENTIFIC PUBLICATIONS, OXFORD, 1970.

12. STOLMAN, A (EDITOR): PROGRESS IN CHEMICAL TOXICOLOGY, ¥OL. 2 AND
VOL 4. ACADEMIC PRESS, NEW YORK, 1965 AND 1969. °

13. PATTY, F.A. (EDITOR}: INDUSTRIAL HYGIENE AND TOXICOLOGY, YOL 2,
SECOND REVISED EDITION, INTERSCIENCE PUBLISHERS, REW YORK, 1963.

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

15. STAUDENR, N; (EXECUTIVE EDITOR): KIRK-OTHMER ENCYCLOPEDIA OF
CHEMICAL TECHNOLOGY, 2ND EDITION. INTERSCIENCE PUBLISHERS, NEW YORK,'
1972, .

16. GLICK D. (EDITOR): WMETHODS OF BIOCHEMICAL ANALYSIS, INTERSCXENCE
PUBLISHERS, NEW YORK, 1954-1569.

17. ALTMAN, P.L. AND DITTMER, D.D. (EDITORS): BIOLOGY DATA BOOK,
FEDERATION OF AMERICAN SOCIETIES FOR EXPERIMENTAL BIOLOGY, 1964.
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18. DOEICHMANN, W.B. AND GERARDE, H.W.: TOXICOLOGY OF DRUGS AND
CHEMICALS, ACADEMIC PRESS, NEW YORK, 1969.

€0., INC. NEW JERSEY, 1968.

20. INTERNATIONAL LABOUR OFFICE: ENCYCLOPEDIA OF OCCUPATIONAL B
HEALTH AMD SAFETY, MCCRAW-MILL 800K COMPANY, NEW YORK, 1971.

|
I
19. STECHER, P.G. (EDITOR): THE MERCK INDEX, EIGHTH £DITION, MERCK l ,
]
I
21. MYGIENIC INFORMATION GUIDES. COMMONWEALTH DF PENNSYLVANIA, ' |
DEPARTMENRT OF ENVIRONMENTAL RESOURCES, BUREAU OF OCCUPATIONAL HEALTH.
22. CHRISTENSEN, H.F. AND LUGINBYHL, T.L.: (EDITORS}: NJOSK TOXIC . |
SUBSTANCE LIST, 1974 EDITION, NEW PUBLICATION KO. 74-134, 1974.

23. SURVEY OF COMPOUNDS WHICH HAVE BEEN TESTED FOR CARCINDGENIC !
ACTIVITY, U.S. PUBLIC HEALTH SERVICE PUBLICATION NO. 149, ORIGINAL,
SUPPLEMENTS 1 AND 2, 1%61-69, AND 197G-71,

24. SPENCER, £.Y.: GUIDE TO THE CHEMICALS USED IN CROP PROTECTIOM,
SI;TH EDITION (PUBLICATION 1093), RESEARCH BRANCH AGRICULTURE CANADA,
1973,

!
25. NATIONAL SAFETY COUKCIL INDUSTRIAL DATA SKEETS, NATIONAL SAFETY ' :
COUNCIL, CHICABO, ILLINOIS. . I

© 26. HASKIN, A.D. (EDI‘I’]Oﬁ): KANDLING GUIDE FOR POTENTIALLY MAZARDOUS
COMMODITIES, RAILWAY SYSTENS AND MAHAGEMENT ASSOCIATION, CHICAGOD, !
ILLINDYS, 1972. e

27. HANOBOOK OF ORGAMIC INDUSTRIAL SOLVENTS, TECHNICAL GUIDE NO. 6, ’
ATH EDITJON, AMERICAN MUTUAL INSURANCE ALLIANCE, CHICAGO, ILLINOIS,
1972.

268. COMMITTET ON HAZARDOUS MATERIALS, DIVISION OF CHEMISTRY &
CHEMICAL TECHNOLOGY NATIONAL RESEARCH COUNCIL. NATIONAL ACADEMY OF
SCIENCE: FIRE HAZARD CLASSIFICATION OF CHEMICAL VAPORS RELATIVE TO
EXPLOSION-PROOF ELECTRICAL LQUIPMENT, REPORT 1], A SUPPLEMENTARY
REPORT PREAPRED BY THE ELECTRICAL HAZARDS PANEL, WASHINGTON, D.D., MAY
1973. :

29, NATIONAL FIRE CODES, YOLUME 1. FLAMMABLE, LIQUIDS, NEPA 325, .
NATIONAL FIRE PROTECTIOM ASSOCJATION, BOSTON, 1969.

30. NATIONAL FIRE CODES, VOLUME 7 ALARM AND SPECIAL EXTINGUISHING ,
SYSTEMS, NFPA 69, NATIONAL FIRE PROTECTION ASSOCIATION, BOSTON, 1973.

31.. NAYIONAL FIRE COOES, MANUAL OF HAZARDOUS CHEMICAL REACTIONS, NFPA |
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