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Willson Products, as a najor mnanufacturer of respiratory protective
devices for over sixty years, has a deep and abiding concern with
regulations governing the respirator industry. The intended reform
of 30 CFR 11 is therefore regarded as necessary and desirable,

and the opportunlity for comment is appreciated.

Although 30 CFR 11 contains other sections which require revision,
Willson is primarily interested in Subpart K which deals with
particulate filter respirators. Accordingly, our comments pertailn
only to Subpart X, and a proposed revision is included for your
consideration.

To aild in evaluation of the proposed Subpart X, evplanatory notes
are provided below:

1. Paragraphs 11.130 and 11.131 represent a significant
departure fron the current standard. Design restrictions,
both implicit and expllicit, were deleted, and respirator
classifications, based upon performance characteristics
and tests, were substituted.

In these and other paragraphs, use of such terms as
"single-use filter" and "single-use respirator equipped
with reusable filter" etc. was intentionally avoided.

As a result of confuslon and subsequent controversey,

these have become emotionally-loaded terms subject to

a great many interpretations. And if a pure performance
standard is considered, the need for arbiltrary nomenclature
1s unnecessary.

2. Paragraphs 11.131 through 11.139 of the current version
were relegated to Subpart G and it is suggested that
Subparts H through N be handled in a similar fashion,

The addition of a table sumnarizing performance requirenents
is advisable. This table should be referenced 1n paragraph
11133 (=)

)

4, The Quantitative Fit Testing requirements in paragraph
11.134 et al are basically similar to those suggested by
Los Alanos, however, modifications have teen nads.
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Paragraph 11.134-2 (d) stipulates a mininum of three
tests on each subject. Although these tests are time-
consuming and expensive, no other solutlon has yet
been proposed which would account for the lack of
reproducibllity reported by workers in the field.

Aerosol concentration stability requirements have been
added to the sodium chloride test (11.134-3 (b)) as
well as other aerosol tests which appear in the Subpart.

The geometric standard deviations, too, have been
toleranced wherever an aerosol is defined in Subpart X
by means of a diametric dimension.

These aerosol requiremnents should minimize inter-
laboratory variations and subsequent controversey.

It must be recognized, nowever, that the specification
define a very polydisperse aerosol having a relatilve
standard deviatlon of approxinately three for NaCl and
four for silica dust. As such, interlaboratory variation
will not be entirely eliminated,

Sodium chloride penetration has been defined so that
the specification permits the use of either U.S, or
European 1nstruments. Significant questions regarding
the comparative performance of both designs must be
esolved prior to any conmitment.

In addition, the effect of lung adsorption has not been
factored into the equation. Since some workers have
a

reported lung adsorption percentages as nigh as 507%,
this variable should be considered.

o correlation between quantitative fit test values and
observed respirator performance in the field has yet
bezn established with any degree of certainty. It would
therefore be incorrect to assume that such a correlation
exists however logical the extrapolaticon might appear.
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The above statement is n fo undernine the
NaCl test procedure or qi i
but 1t is Willson's posi
deta must be viewed fron the peesp G
rather than its potential.

When quantitative fit testing is regarded in the sane
category as silica dust testing and lead fune test¢n¢
etc., the arithmetic mean is adequate to characterize
a respirator facefit for regulatory purposes. If,
however, statistical techniques are employed, then all
other performance tests in Part IT should be handled
in a similar fashion in order to maintain a degree of
uniformity.

Implied in paragraph 11.134-5 1s the requirement that

all half-mask respirators, including single-use and

disposable types, have a navimum penstration value of

10 percent.

Airflow resistance valuss have been standardized for

all respirators in the absence of physiological evidence
ich would indicate otherwise.

Initial leakage roq“;?en nts appear in paragraphs 11.136-1,

11.130-2, and 11.136-3, This change was written into

Part II because of conmon respirator practices. Corporations

which have an established respirator program often change

particulate filters on a daily basilis even though nmuch

useful service life remains.

As a result, filters never have a chance to load up and
become more efficient, and less protection is afforded
fhe user. This problem is particularly prevalent where
disposable respirators are readilly available to users.
It i1s not unconmon to find a worker using two to four
respirators per day.
European respirator stand
and initial filter leakag
specified.

ards recognize this phenomenon
e limitations are accordingly

()
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Subpart K - Particulate Filter Respirators

11.130 Particulate filter respirators; dsscription.

(a) Particulate filter respirators are defined as respirators
equipped with one or more fllters daesigned to remove a
single type of particulte matter or a conbination cf
two or more types of particulate natter from ambiert air
prior to inhalation by the respirator wearer.

(b) Particulate filter respirators are designed for use as
respiratory protection during entry into and escape from
hazardous, particulate-containing atmospheres which have
a minimum oxygen concentration of 19.5 percent by volune.

11.131 Particulte fillter respirators; classification.

(a) Particulate filters respirators are classified according
to the following characteristics:

(1) Respirator type

i) DNon-powered air purifying respirators
11) Powered air purifying respirators

(2) Protection class

(i) Respirators designed for use against particulates
having a tine-weighted average (TWA) not less
than 0.05 milligrams per cubic neter or two mppecf.

(11) Respirators designed for use against particulates
having a time-weighted average (TWA) less than
0.05 milligrams per cubic meter or two nppecf.

(

)
~

Type of particulate hazard.

i) Dusts
i1)  Mists
iii) Fumes
iv) Radionuclides

~—
=

(

) Filter efficiency

(1) Standard efficiency filters which can achieve a
mininum efficlency of 99 percent against the
appropriate test aerosol.

(i1) High efficiency filters which can achieve a
rininum efficiency of 99.97 percent against the
appropriate test aerosol.

11.132 Particulate filter resplrators; components.
(a) The couponents of each particulate filter respirator shall

meet the mininum construction requirements set forth in
Subpart G of this part.
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11.133 Particulate filter respirators; performance requirements,

Zeneral.

Particulate filter respirators and the individual components
of each such device shall, as appropriate, neet the
p

requirsments for performance and protection specified in
the tests described in paragraphs 11.134 through 11.138 and
Table . (Note: To be similar to current Table 10.)

particulate fi1lter respirators;

each respirator or, where applicable,
each respirator size shall be available for

Where the respirator design is incompatible with the test
method employed, modifications to the device shall be
permitted provided that physical properties (size, weight,
etc.) and airflow resistance (both inhalation and exhalation)
of the modified respirator assembly are essentially similar
to the origlnal design.

Respirator fitting instructions shall accompany each
application for approval so that all test subjects can be
properly trained in wearing the respirator prior to
quantitative fif{ tTesting.

Sections 11.134-1 through 11.134-5 shall be employed, as
applicable, for determining the fit characteristics of
particulate filter respirators.

Quantitative fit testing, test panel selection.

Test subjects shall be chosen from among individuals having
normnal facial characterlstics and complexion.

Respirators equipped with quarter-mask, half-mask, or
mouthpiece respiratory inlet coverings shall be evaluated
on a test panel consisting of 25 test subjects in ten
size categories as prescribed in Figure II.

Resplirators with full-faceplece respiratory inlet coverings
shall be evaluated on a test panel consisting of 25 test
subjects in ten size categories as prescribed in Figure I.

Respirators with hood, helnet, or suit respiratory 1nlet
coverings shall be evaluated on a test panel consisting

of ten test subjects in the ten size categories as prescribed
in Figure 1.

Where a respiratory 1lnlet covering 1s designed to flt a
particular size category, the device shall be tested on
a truncated test panel consisting of no less than three
contiguous size categories.
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i '(f) Detailed information on test panel selection and anthro-
ponietric measurenment is available in L[os Alamos Scientific
Laboratory Report LA-5483, "Sslection of Respiratory Test
Panel Represcniative of W,.,5, Pacial Sizes" whiech can bDe
purchased from the Natlonal Tecnnical Information Service,
U.S. Department of Comnmerce, 5235 Port Royal Road,
Springfield, Virginia 221r1 Reference PB-LA-5433,

11.134-2 Quantitative fit testing, test exercises.

(a) The following exercises shall be perforned by each test
subject whille wearing a respirator equipped with a tight-
fitting respiratory inlet covering in a test atnosphare

Two minutes, normal breathing with head held still.

Two minutes, deep breathing with head held still.

Two minutes, turning head slowly from side to side,

pausing for two breaths before changing directions.

(iv) Two minutes, nodding head slowly up and down, pausing
for two breaths before changing directions.

(v) Two minutes, reading prepared text slowly, loud
enough to be heard by test operator (not applicable
to mouthpiece respirators.)

(vi) Smiling for half and quarter masks or frowning
for full facepieces.

(vii) Two minutes, normal breathing with head held still.

)
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(b) The following exercises shall be performed by each test
subject while wearing a respirator equipped with a loose-
fitting respiratory inlet covering in a test atmosphere.

(1) Two minutes, standing still, arms hanging downward
along the side of body, normal breathing.
(11} Two minutes, bending forward and touching toes

repeatedly.
(1343 Two ninutes, raising arms above head and looking
up repeatedly.
éiv) Two minutes, bending knees and squatting repeatedly.
) Two minutes, standing still with 36' dowel rod held
in hands (spray nozzle), twisting from waist to
simulate body motions of a sand-blaster.
(vi) Two minutes, standing still, arms hanging downward
along sides of body, normal breathlrg.

(c) While testing respirators equlpped with quarter- or half-
mask respiratory inlet coverings, test subjects snall wear
safety glasses, as described in the latest editlon of ANSI-Z87
during the tests specified in paragrapnh 11.134-2 (a) (i)
through (vii).

(d) The prescribed test regimen shall be performed by each
test subject on a minimum of three separate occasions.

(e) Where one test subject produces a poor facefit performance,
that subject will be replaced by another subject of
substantially the same faclal size. Only one subject shall
be replaced.
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Quantitative f1f testing, sodium chloride test aerosol.

The test aerosol employed in quantitative fit testing shall
be formed by atonizing an aqueous solution of sodium
chloride to produce an aerosol naving tie following
characteristics:

(i) Sodium chloride aerosol concentration shall be 15
nilligrams per cubic mefer plus or minus 5 milligrans.
(i1) The particle size distribution of the aerosol shall
have a mass median aerodynamic diameter of 0.6t 0.1
micronieter and a geonetric standard deviation cf 2.0%
Test chamber aerosol concentraticn shall not vary by more
than five percent during the evaluation of any test subject.

l—J-

Gy 2
i) Relative humidity shall be 40 to €0 percent.
)  Temperature shall be 20%* 2°C.

e e
< e

Aerosol penetrations and concentration measurements shall
be permanently recorded on a strip chart recorder.

Quantitative fit testing; calculations.

Average penetration values shall be calculated for each
individual exercise except 11.134-2 (a) (vi) where penetration
is defined as:

Penetration (percent) CE—?E-C& ¥ 100

Where Cl aerosol concentration in chamber.
C2 - aerosol concentration in respiratory inlet
covering.
C3 - zero effect of apparatus.
C4 - concentration of aerosol passed by filter
elenent in respirator.

The average penetration for each exercise shall be averaged
to obtain the mean penetration valuez for the test subject.

Quantitative fit testing; ninimum requirements.

Respirators designed for use against particulates having a
time-weighted average (TWA) not less than 0.05 mllligrams
per cubic meter shall have a mean penetration value of less
than 10 percent.

Respirators designed for use against particulates having a
time-welghted average (TWA) of less than 0.05 milligramus
per cublc meter shall have a mean penetration value of
less than one percent.



(c) Powered air purifying respirators srall have a mean

penetration value of less than 0.03 percent

4

11.135 Particulate filter respirators; airflow resistance testing,
ninimun requilrements.

Regsistance to airflow will be measured in the respiratory
inlst covering of a particulate filter respirator mounted

on a test fivture with air flowing at a continuous rate of

85 liters per minute, both before and after each test
conducted in accordance with paragraphs 11.130 through (V.136-3.

—
4]
e

(b) Mavimum initial inhalation resistance snall be three millibar
(30 mm water column height).

(¢) Mavimum final inhalation resistance shall be five millibar
(50 mm water column heigzht).

(d) Maximum evhalation resistance (both initial and final) shall
be two millibar (20 mm water column height).

11.136 Particulate filter tests, general; airflow requirenents.

(a) Particulate filter respirators equipped with exhalation
and inhalation valves to prevent evinaled breath from
contacting the filter element shall be tested against ths
appropriate aerosol by drawing a continuous airflow of
32 liters pef ninute through the filtratlon element.

(b) Particulate filter respirators which allow the evhaled
breath to contact the filter element shall be tested against
the appropriate aeroscl using a cyclical airflow rate.

i1 Air shall be cycled through the resplrauor at the
rate of 24 respiratlons per minute with a minute
volune of 40 liters.

(i1) A breathing machine cam having a work rate of 022
kilogram-meters squared per minute shall be used.

(iii) Air evhaled through the respirator shall be conditioned
to 35+ 2°C and OMﬁ..3” relative humidity.

(c) Powered air purifying respirators equipped with tight-
fitting respiratory inlet coverings shall be evaluated
azalnst the appropriate aerosols while in the normal
operational mode.

(1) A mininum airflow rate of 115 liters per minute,
poth before and after each applicable acrosol test,
shall be required.

(11) Airflow rates shall be measured with the respirator
mounted on a suitable head-form.



resplrators equipped with loose-{itting
rings shall be evaluated azainst
8 while in the normal operational

(1) Powered air purifying
respiratory inlet cove
the appropriate aerosol
mode .

(1) A minimum airflow rate of 170 liters per minute, both
before and after each applicable aeroscl test, shall
be required. _

(1i) Airflow rates shall be measured with the respirator
mounted on a suitable mannequin.

11.130-1 Silica dust test; mininum requirements.
(a) Three respirators will be evaluated.

(1) Non-powered ailr purifying respirators will be evposed
to the test aerosol for a period of S0 minutes.

(1i) Powered air purifying respirators will be evposed to
the test aerosol for a period of rour hours.

(b) The test aerosol in the chamber will consist of 55%
milligrams per cublc meter flint (99+ percent free

(c) The particle size distribution of the test aerosol wil
have a geonetric mean dianeter of 0.4 to 0.0 micromete:

o

nd the standard geometric deviation will be 1.3% 0.2.

[a3]

(d) Chamber concentration shall not fluctuate more than plus or
minus ten percent during the performance of any test.

I

(e) The relative humidity in the test chanmber will be 45 to 55

percent, and the chamber temperature will be 23°:2°C.

(1) he total amount of test aerosol not retained by the
respirator filter during the initial thirty ninutes of
the test, and during the entire test period shall be
monitored.

(1) The mavinum amount of leakage for standard efficiency
filters shall be as follows:

1. Mavimum initial leakage (30 minutes) for non-
powered air purifying respirators equipped with
inhalation and evhalation valves shall be 0.5
milligrams, and the total cunmlative leacage shall

-

not evceed 1.5 milligrams.

2. Mavimum initial leakage (30 minutes) for ron-
powered air purifying respirators withiout valves
shall be 0.0 milligrams, and the total cunulative
leakage shall not evceed 1.3 milligrans.

3. Mavinum initial leakage (30 minutes) for powesred
air purifylng respirators equipped witn tight-
fitting respirator inlet coverings snall be 1.8
milligrams, and the total cunulative leaxkage shall
not evceed 14.4 milligrams.



11,136-2

4. Mavinun initial leakage (30 minutes) for power
alr purifying respirators equipped with loocﬂ—
respiratory inlet coverings sinall be
and the total cumulative leagags siall not arge
21.3 millizrans.

(i1) High efficilency filters approved for dusts must
comply with paragrapn 11.137 in addition to the
ilica dust tests herein spsciflied.

Silica mist test; mininun requirements.

hrees respirators will bte evaluated.

T

(1) Non-powerasd alr purifying respirators will be evposed
to the test aerosol for a period of 312 minutes.

(ii) Powered air purifying respirators will be evposed
to the test aerosol for a period of four hours.

The test aerosol in the test chamber will not be lzss than

20 nor mnore than 25 milligrams per cubic meter of air

when dried and welighed as silica dust.

Mist will be produced by spraying an agueous suspension of
£lint (99+ percent free silica), and tae flint shall be
ground to pass 99 percent tnrouzh a 325-nesh sileve

(‘.S. S\,I’lcS).

Chamber concentration shall not fluctuate mnore than plus
or minus fen percent durling the performance of any test.

Tne chamber temperature will be maintained at 23°+ 2°C.

The total amount of test aerosol, weighed as silica dust,
not retained by the respirator filter during the initial
thirty minutes of the test, and during the entire test
period shall be mnonitored.

i) The mavimum amount of leakage for standard efficiency
filters shall be as follows:

1. DMavimum initial leakage (30 minutes) for non-
powered air purifying respirators equipped with
inhalation and evhalation valves shall be 0.25
millipgrans, and the total cunulative leakage shall
not evceed 2.5 nillizgrans.

o

Mavimun initial leakage (30 minutes) for non-
powered air purifying respirators without valves

snall be 0.3 milligrams, and the total cunulative
leakage shall not evceed 3.0 nilligrams.



11.130-3
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. Mavinun initlal leaxaze (30 minutes) for powered

alr purifying respirators equilpped witnh tight-
fitting respiratory inlet coverings shall be 0.85
milligrams, and the total cumulative leakage shall
not exceed 0.9 milligrans.

4, DMavinum initial leakage (30 minutes) for powered
air purifying respirators equipped with loose-
fitting respiratory inlet coverinzs shall be 1.23
milligrams, and the total cunulative leakage shall
net exeeed 10,2 mllligrams,

(ii) High efficiency filters approved for mists nust comply
witn paragrapn 11.137 in addition to the silica milst
tests herein specified.

Lead fume test, nilninum requirenents.
Three respirators will be evaluated.

(1) Non-powered air purifying respiravors will be evposed
to the tesst aerosol for a period of 312 minutes.

(ii) Powered air purifying respirators will be evposed
to the test aerosol for a period of four hours.

The test aerosol in the test chanber will not be less than
15 nor nore than 20 milligrams of fresnly generated lead-
oxide fune, calculated as lead, per cubic meter of air.

The fume wlll be zenerated by lnpinging an ovygen-gas
flanie on nolten lead.

Chamber concentration shall not fluctuate nore than plus
or minus ten percent during the performance of any test.

The relative humidity in the test chanber will be 40 to 50

percent, and the room temperature will be oy DN

The total amount of test aerosol, which is analyzed and
calculated as lead, not retained by the respirator fillter
during the initial thirty minutes of the test, and during
the entlire test period shall be nonitored.

(1) The maximum amount of leakage for standard efficilency
filters sihall be as follows:

1. DMavinum initlal leakaze (30 minutes) for non-
powered air purifying respirators equipped with
inhalation and evhalation valves snall be 0.15
nilligrans, and the total cumulative leakage shall
not evceed 1.5 milligrams.

2. Mavinum initial leaxkage (30 minutes) for non-
powered alr purifying respirators without valves
shall be 0.18 milligrams, and the total cumulative
leakage shall not exceed 1.8 milligrams.



o 3. lMaximum initial leakagze (30 minutes) for powerad
air purifying respirators equipped with tigh:-
fitting respiratory inlet coverings shall be 0.4
mllllérais and the total cunulative leakage shall
not exceed 4.2 1 1 iorans.

4, Maxinum initial leakage (30 minutes) for powerad

ailr purifying respirators equip pei with loose-
o et ke g1 r@splratorj inlet coverings shall te 0.60
nllligrams, and he total cumulative lesakage shall

not exceed 5.2 mlél;glau

(11) High efficiency fllters approved for fumes must comply
with paragraph 11.137 in addéition to the lead fune
Tests herein specified.

11.137 DOP filter test resplrators designed as respiratory protection
against par 1culau s having a bllu_wagﬂuﬁd average (TW4)
less than 0.05 milligrams per cubic meter, and radicnuclides;
minimum requirements.

(a) A1l Single air-purifying respirator filter elements will te
tested against a 0.3 micrometer mono-dlspersed, thermally-
generated aerosol of DOP having a concentration of 90 to 110
micrograms per liter of air.

e

(b) Filter elements shall be evaluated at th

(0]

following flowrates:

(1) here the respirator design employs a single filter
element, a continuous flowrate of 35 liters per nminute
wlll be used.

(11) Wwhere the respirator design employs filter elements
in pairs, the flowrate will be 42.5 liters per minute
tnrough each filter.

(¢) Filters will be evaluated for a time period of five to ten
seconds.

(@) The total leakage for the filter shall not exceed 0.03 percent
of the ambient DOF concentration.

11.138 Tests for respirators designed for respiratory protection
against more than one type of particulate; mininum requirensnts.

(a) Respirators designed as respiratory protection against more
than one type of particulate hazard (iust, fume, mist,
etc.) shall comply with all the requirenents of thls part,
with respect to each of the specific hazards involv



