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THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH,
TESTING AND CERTIFICATION BRANCH
RESPIRATOR APPROVAL REGULATIONS
(SOCFR11)
COMMENTARY ON PROPOSED CHANGES' BY
DARREL D. DOUGLAS

I would like to thank the National Institute for Occupational
Safety and Health, (NIOSH) for initiating this hearing. The res-
pirator approval regulations are not perfect, but no set of requ-
lations is perfect. It is pleasing, however to find a government
agency which invites public comment prior to issuing proposed
changes in regqulations. The proposals we offer here are not
meant to critize the existing regqgulations but to improve and
modernize them in light of the knowledge galned from our respir-
ator research program.

Proposed revisions in 30 CFR 11:

1. Respirator approval through quantitative fit testing.

The principie concern of the respira:or approval regulations
at present is to insure that the respirator hardware, the face-
piece, the straps, breathing tubes, hoses and ancillary equipment
are of durable material and meet certain standards of construct-
ion. For example:

1. Respirator exhalation valves are ‘machine tested before

being approved.

2. Filters and sorbents used in air-purifying respirators

are machine tested to insure that they meet minimum stand-

ards.

3. Self-contained breathing apoaratu: are machine tested to

insure that they contain enough air to meet minimum standards

for time of use.

Presently the problem of how well tae resp1rator fits the
user is resolved by test subjects who perform a series of exer-
cises while wear:ng the respirator in the isoamyl acetate cham-
ber. 1In order for the respirator to be apdproved, isoamyl acetate
must not be detected by the wearer. Isoamyl acetate can easily
fatigue the olfactory bulbs and if this occurs, a leak within the
facepiece may not be detected. The odor threshold for isoamyl
acetate varies between pecple, and no test is specified for the
determination of the test subjects isoamyl acetate odor thres-
hold. The number of persons tested and the test procedures are
not uniform in the requlaticns.

This method of testing should be changjed, so that the human
nose is not the leak detecting machine. WIOSH is aware of this
problem and has funded work at the Los Alamos Scientific Labor-
"atory (LASL) to cevise a respirator test method which provides an
estimate of how the respirator fits potential users. The system
developed at LASL involves the use of a test atmosphere which can
be detected by a machine. The subject wearing the respirator is
placed in the test atmosphere
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and a sample of the air within the respirator is removed and
compared with the concentration of the test atmosphere outside
the respirator. 1In this way we can quantitate the amount of
leakage that occurs when wearing a respirator. This test equ1p—
ment will be described later. 1

In addition to the use of a quantitative testing device, Los
Alamos has under the sponsorship of NIOSH conducted research into
the selection of human respirator test panels, which are repre-
sentative of U. S. adult facial sizes.l This project used
anthropometic measurements from a survey of Air Force men and
women, and developed facial size boundries which respirators
should be able to fit. In addition, they developed a test panel
of 25 persons, which are considered to be representative of US
adult facial sizes. Work has been done with this panel since
1975 at Los Alamos.--

Those involved in respirator testing would like to use more
than 25 persons for testing. It would be better to increase the
panel from 25 to 250 persons; however, economics must also be
considered. Under rapid testing conditions it is possible to

test one respirator in one week with a 25 person panel. The 250
person panel would raise the cost of testlng to a proﬁlbltlve
point.

Since 1970 LASL has been testing respirators using quantl—
tative fit testing procedures. A summary of these tests up to
1975 as they relate to approved respirators has been published by
E. €. Hyatt.,
While the masks in Hyatt's report were _
NIOSH/MESA or Bureau of Mines approved, and thus appear to the
user to be equal, the report showed that they were not equal in
terms of protection provided the user.

Los Alamos has tested over 50 different respirators using the
concept of the 25 person panel since 197%. Table II provides
some data on how air purifying repirators fared:

‘Table II
Air-Purifying Quantitative Fit. Test Results
Mask Typ=2 Number PF Number of Masks Meeting the PF
Tested _ Entire Panel Males Only -Females Only
Quarter Mask 5. 10 1 2 |
Half Mask 12 10 1 p : 1
Full Face 5 100 2 4 ' 2
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An important difference between the later studies done at LASL
and those reported on by E. C. Hyatt is that the 25 person panel
included womens facial sizes while subjects in Hyatt's report were
all male. Only a few masks could satisfactorily fit all facial
sizes in our test panel. The majority of the masks provided a
better fit for the male facial sizes. If only males are considered,
the protection provided by respirators is much better than with
females added to the panel.

Women are forming a greater percentage of work force and are
working in all types of occupations. We must consider the anthro-
pometric differences between men and women and insure that there are
respirators available that fit them.

This proposal would use a 25 person to panel test respirators in
a‘'quantitative fit testing atmosphere, while carrying out a set of
exercises. We believe that 24 of the 25 subjects should success-
fully meet the PF under consideration for the respirator being
tested. This system should provide a reasonable estimate of the PF
which pecple can expect when using this respirator, and would
identify a minimum protection factor (PF) for each respirator
tested. We recommend the respirators be assigned to a respirator
class in Table I (see attached recommendations) after testing.

Under such a system it is possible to have full face masks with a PF
ranging from 10 to 1000 and at the same time have half masks with
PFs ranging from 10 to 1000. If the PF for the mask is clearly de-
signated than the public would be able tc choose a mask providing
ade%pate protection for the problem at hand.

“Our recommendations include a provision for facepieces to be
approved for only a portion of the population. We believe that the
- manufacturer shoild designate the facial sizes his mask can reason-
ably fit, and have the mask tested with subjects of those facial
sizes. If only part of the panel is being tested, than all of the
partial panel menbers should pass the test successfully. The user
will have to be cognizant of the important facial dimersions as they
concern respirators.

While the insertion of quantitative fit testing into the ap-
proval system appears to be ‘a major undertaking, it is certainly
within the capab:.lities of NIOSH TCB to do this. At this time they
have sufficient cquipment to perform the Juantatitive fit tests rec-
ommended. The anthropometric panel of te:ts subjects is not now
available; however such a panel can be selected from the residente
of Morgantown. LASL has been asked to assist TCB in setting up such
a panel and the initial steps have been taken. We believe that this
panel can be ready for testing before these regulations have gone
into effect,

2. Definitions

'{r) Hazardous Atmosphere -- As written this definition means the air
around us is a hazard. It is rewritten to consider the PEL.
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Definition (z) Omit -- the definition itself is not necessary ..
Section 11.4 ---ANSI 288.2 is mentioned here and the name should

be expanded to read 288.2, 1969.
. Approvals

Section 11.30 --- Certificate Scope of Approval. The present
policy NIOSH under these two paragraphs is to issue approvals only
upon complete assemblies. However there are occasions when a manu-
facturer has had a respirator approved and desires to make what are
considered to be small changes in the components of the assembly.
The manufacturer sends the part to NIOSH and if they believe the
part is satisfactory and does not adversely affect the operation of
the apparatus as approved, the change is allowed. A letter of not-
ification is sent to the manufacturer, but no notification is made
to the public. Since no changes are made in the over all assembly
the part numbers may remain unchanged.

These changes may affect the user. For example, the Mine Safety
Appliance Company cffers a Comfo Respirator which has had three
respirator facepiece bodies under the same approval label. Two of
these bodies have the same dimension but the third is different.
Such as change may affect those who have gotten a satisfactory fit
with the older {acepiece and may not realize the new respirator they
buy will be dififlerent. A similar case occurred recently in the case
of\;he Cover respirator which has an app:oval for a half-mask face-
piece. The redesigned facepiece is being sold under an extention of
the old approval. Again it is possible that a user of the Cover
respirator may have received a satisfactory fit with the old
facepiece, but they may not not recognize the fact that they are
getting a different respirator.

To alert the user of a change occurring, I suggest that changes
be incorporated in the approval label. JFor example, a change in the
straps, in the respirator body or in the respirator exhalation valve
should be accompanied by a change in the approval label. If the
original approvi¢l is TC-19-103 than a modification would make this
TC-19-103a and the second modification would be TC-19-103b and sc
on. Paragraph 11.30(b) is rewritten to reflect this change.

4. Quantitative Fit Testing

Paragraphs 11.63 (b) and (c) have be inserted to require
guantitative fit testing for respirator approval which I recommended
in my opening ccmments.

5. SCBAs

Section 11.70 (a) (i) -- The paragraph on demand type apparatus
should be deleted. This classification provides poorer protection
than that provided by air-purifying resp.rators. (Table III) This
catogory of respirators is usually reserved for serious exposures,
and the demand classification with its inadequate PFs should be
eliminated.
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A Table III
. Supplied Air Quantitataive Fit Test Results
Respirator PF . Nuﬁber of Number of Masks
Type A Masks Tested Meeting the PF
Continuous Flow
Half Mask 2000 6 5
Full Face 2000 6 5
Pressure Demand 2000 5 7
Demand 50 8 0
) 20 8 4
10 -8 4
=5 8 4

6. Fire Fighting Requirements

Section 11.70(e) While this equipment was originally developed
and approved for mine rescue and recovery operation, times have
changed. One of the larger users of thece equipment now are fire
departments, and there is nothing in this section which speaks to
the needs of prcviding equipment that is resistent to the heat of
thebfire or the cold of the winter time.

7. Enriched Oxygen Atmospheres

Section 11.79 Breathing Gas (c) This paragraph requires the
use of grade D air or higher quality. Under conditions of low pres-
sure the oxgyen range allowed under grade D air will not supply suf-
ficient oxygen t> the user. When the atmospheric pressure is at Y
Psi it is necessary to raise the oxgyen content to 30% to allow the
wearer to functisn satisfactory. I recommend that the oxygen con-
tent be changed :o all for- this condition.

Consideration should also be given to deleting this entire
section. This has nothing to do with the durabilty of the equipment
or it ability to fit the wearer. This regquirement should really be
the responsibility of OSHA.

8. SCBA Flow Rates and Service Times

Section 11.85-7 The flow from the apparatus should be greater
than 200 liters per minute, which is a low flow rate. 1Tt is poss-
- ible for an athletic individual to demand an instantaneous flow of
several hundred liters per minute. The instantaneous flow rate
should be raised to at least to 600 liter per minute.
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