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Comments on Regulation - 29 CFR Parts 1910,1915, and 1926: Respiratory 
Protection 

Enclosed are comments on Regulation, 29 CFR Parts 1910,1915, and 1926: 
Respiratory Protection. 

Comments were obtained from all Martin Marietta Energy Systems, Inc., Industrial 
Hygiene organizations, including union representation. 

I feel that these commenta will help achieve the necessary objectives for a safe 
environment of the employee and the company. 

Thank you for the opportunity to comment. If you have any questions concerning 
these comments, please feel free to contact Mark Haskew at 
(615) 576-8588. 
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Respiratory Protection Standard Comments 
April 14,1995 

(1) ISSUE: Clarify (a)(2) in regards to  relationship t o  burden of cost to 
employer versus employee. 

COlkIImNT. First sentence in (a)(2) needs to  be redefined to clarify 
this relationship, 

RESOLUTION Respiratory protection shall be provided by the employer 
at no cost to the employee when such equipment is 
necessary to protect the health of the employee. 

(2) ISSUE: If a respirator is used by an employee but its use is not required 
by OSHA standards or by the employer, and it is 
known as a "voluntary respirator" use situation, then the 
requirements of the proposed standard, although 
recommended, are t o  be mandatory. 

COMMENT: Prior guidance from OSHA has required that such 
voluntary programs consist of : 

1. Medical approval 
2. Training of individuals 
3. Fittest 

RESOLUTION. Same standard that applies t o  mandatory issuance 
must apply to voluntary issuance. 

(3) Definitions 

ISSUE: National Institute of Occupational Safety & Health (NIOSH). 

COMMENT: In definition of "Assigned Protection Factor" appearing 
in (b), NIOSH is not defined. 

RESOLUTION: Revise definition to read, "Assigned protection 
factor.. . .assigned by the National Institute for 
Occupational Safety and Health (NIOSH) to indicate.. . ." 
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ISSUE: Atmosphere-supplying respirator definition. 

COMMENT: The definition should be revised. 

RESOLUTION: Use ANSI 288.2.1992 stated below for atmosphere- 
supplying respirator. (with addition) 

Atmogphere-supplyingrespirator means a class of 
respiratom that supply a respirable atmosphere, independent 
of the workplace atmosphere. This includes self-contained 
breathing apparatus (SCRA) units. 

COMMENT: To be consistent with ANSI, terminology should be 
standardized. Atmosphere supply respirator is the 
same as supplied air respirator. 

REsoLuTIoN: Change'kupplied air mspirato~'references throughout 
the standard to "atmosphere supply respiratoI" to be 
consistent. 

ISSUE: Better Definitions 

COMMENT: To be consistent with ANSI definitions the following 
definitions should be either added or changed. 

RESOLUTION: 

Aerosol means particles, solid or liquid, suspended in air. 

Canister or cartridge means a container with a filter, 
sorbent, or catalyst, or combination of these items, which 
removesspecificcon taminanhhmtheairpassedthrou& 
the container. 

Demand respirator means an atmospheresupplying respirator 
that admits respirable gas to the &icepiece only when a negative 
presrrmre is createdinside the facepiece by inhalation 
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Disposable respirator means a respirator for which maintenance 
is not intended and that is designed tobe discarded afterexcessive 
resistance, sorbent exhaustion, physical damage, or endef-service- 
life renders it unsuitable for use. m p l e s  of this type of respirator 
are a disposable half-mask respirator or a disposable 
supplied air hood Please note, this is a "revised" definition. 

Dust means an a e m l  consisting of mechanically produced solid 
particles derived h m  the brealdng up of larger particles. Dusts 
generally have a larger particle size when compared to fumes. 

Fit factor means a quantitative measure of the fit of a particular 
respirator to a particular individual. 

Fume means solid aerosols formed by condensation of a gas or 
vapor. Fumes generally have a smaller particle size when compared 
to dusk 

Gas means a fluid that has neither independent shape nor volume 
and tends to expand indeiinitely. 

Hazardous atmosphere means an atmosphere that contains a 
con taminant(s) in excess of the exposure limit or that is oxygen 
deficient. 

Helmet means a hood that offers head protection against impact and 
peIEhti0n. 

HighdEciency filter means a iilter that removes &om the air 99.97% 
or more of the aerosols haw a diameter of 0 . 3 m  

Hood means a respiratow inlet covering that completely covers the 
head and neck and may mver portions of the shoulders. 

Loose-fittingfhcepiecemeansarespiratory inletcoveringthatis 
designed to form a partial seal with the face, does not cover the neck 
and shoulders, and may or may not offer head protection against 
impact and penetration. 

Mist means an aerosol composed of liquid particles. 

Negative-pressure respirator means a respirator in which the air 
pl.lessure inside the mspiratory inlet covering is negative during 
inhalation with respect to the ambient air pressure. 



Occupational health pmfessional means an individual whom, by 
experience and education, is competent at recognizing, evaluating, 
and controlling health hazards in the workplace. 

Poor warning properties means a su€etance whoa! odor, taste, 
or irritation ejfects are not detectable or not persistent at 
concentrations at or below the exposure limit. 

Positive pressure respirator means a respirator in which the 
pressure inside the nspiratory inlet covering is normally positive 
with respect to the ambient air premm. 

Powered air-puri@ing respirator means an air-purifying respirator 
that uses a blower to fome the d e m t  atmosphere through air- 
purifying elements to the inlet covering. 

Qualitative fit test means a p&W Ed test that relies on the 
subject's sensorymsponse to detect the challenge agent. 

Quantitative fit test means a fit test tllat uses an instrument to 
measure the challenge agent inside and outside the respirator. 

Sorbent means a material that is contained in a cartridge or canister 
and removes specific gases and vapors h m  the inhaled air. 

Supervisor means a person who has the responsibility of overseeing 
the work activities of one or more persons who must wear 
reSpirators. 

Tight-fitting facepiece means a respiratory inlet covering that is 
designed to form a complete seal with the face. A half--facepiece 
(includes quarter masks, disposable masks, and masks with 
elastomeric facepieces) covers the nose and mouth; a full hcepiece 
covers the nose, mouth, and eyes. 

Vapor means the gaseous phase of matter that normally exists in a 
liquid or d i d  state at mom temperature. 
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(4) ISSUE: (c) Respiratory protection program- (1) The employer 
in accordance with this section shall establish and 
implement a written respiratory protection program 
which shall.. . . . 

COMMENT: The employer should bare the expense of the entire 
respiratory protection program. 

RESOLUTION (c) Respiratory protection program-( 1) The employer 
in accordance with this section shall establish and 

implement a written respiratory protection program, 
at  no expense t o  the employee, which shall ..... 

(5) ISSUE: (d)(2) Where elastomeric facepiece respirators are to be used, 
the employer shall provide a selection of respirators from an 
assortment of at least three sizes for each type of facepiece and 
from at least two different manufacturers. 

COMMENT: When facial dimensions are different and require more 
than one type of respirator, the employer could obtain 
respiratory protection equipment from one 
manufacturer that has more than one type of respirator 
to satisfy this need. To mandate each employer 
purchase, maintain, and segregate associated 
atmosphere-supplying respiratory protection equipment 
from more than one manufacturer is not cost effective. 
This alternative allows each user t o  select from two 
different types with three sizes respectfully, from one 
manufacturer. 

RESOLUTION (d>( 2)Where elastomeric facepiece respirators are to be 
used, the employer shall provide a selection of 
respirators from either (i) or (ii). 

(i) A n  assortment of at least three sizes for each type 
of facepiece and from at least two different 
manufacturers. 

(ii) An assortment of at  least three sizes for each type 
from at least two types from one manufacturer. 
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(6) ISSUE: (d)(8) Air-purifying respirators shall not be used for a 
hazardous chemical with poor or  inadequate warning 
properties unless either: 

(ii) The odor or irritation threshold is not in excess of 
three times the hazardous exposure level and there is no 
associated ceiling limit. 

COMMENT: Three times the ceiling can lead to an exposure to the 
respirator wearer. 

RESOLUTION (d)(8)(ii) The odor or irritation ... in excess of one-half the 
hazardous exposure level and there is no associated 
ceiling limit. 

(7) ISSUE: (d)(9) In addition, in order to  use an air-purifying respirator 
for hazardous chemicals with poor or inadequate warning 
properties, at least one of the following conditions must be met: 

(d)(9)(i) The respirator has an end of service life 
indicator approved by NIOSH for use with the specific 
chemical, or.. . . 

COMMENT Needs better clarity. The terminology would be more precise if 
the term cartridge was added. 

RESOLUTION (d)(9)(i) The respirator cartridge has an end of life.. . . . . . 

(8) ISSUE: (d)(9) selection of ...................... 

COMMENT: Need to add an additional comment for clarity. 

lXESOLUTION (d)(9)(iii) And in situations where air monitoring and 
actions as detailed in (d)(3) have been conducted and 
that Occupational Health Professional has determined 
that the potential occupational exposure is less than 1/10 
of the hazardous exposure level negative pressure 
respirator can then be used. 
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(9) ISSUE: (e) Medical evaluation. 

COMMENT: Delete current (e) and a d  Alternative 2 for (e) Medical 
evaluation. More inclusive, gives the physician more 
accurate information and reflects what hazards are 
present at the job site. Alternative 2 was reworded to 
clarify. 

The proposed regulation for an employee required to 
wear a respirator for more than five hours during any 
work week was dropped. Any person wearing a 
respirator must be medically evaluated. 

RJ3SOLUTION: (e)Medical Evaluation. 
(1) The employer shall provide a medical evaluation 
prior to wearing a respirator, including single use dust 
masks. The medical evaluation shall be performed by a 
licensed physician or by a health professional operating 
under the physicians supervision and shall include 
completion of a medical history and performance of a 
medical examination. In addition the physician or 
equivalent is to assess facial conditions that may 
interfere with respirator fit, form, and function. In 
advance of the medical evaluation the employer shall 
provide the examining professional with information 
concerning: 

(i) The type of respiratory protection to be used; 
(ii) The substances the employee will potentially be 
exposed to; 

(iii) Description of the work effort required; 
(iv) Duration and frequency of usage; 
(v) The type of work performed, including any 
special responsibilities that affect the safety of 
others such as fire fighting or rescue work; 
(vi) Any special environmental conditions (such 
as temperature extremes or confined space 
entry); and 
(vii) Additional requirements for protective 
clothing and equipment. 
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(2) Upon completion of the examination, the employer 
shall obtain from the exainining physician or  the health 
professional operating under the physicians supervision 
a written opinion which states whether the employee is 
fit to  wear a respirator and recommends any limitations 
on respirator use. A copy of this written opinion shall be 
provided to the examined employee. 
(3) In case of new employees, employers may accept an 
already existing medical examination or written opinion 
from a physician provided it was conducted within a 
year of the date of employment, covered the same type of 
respirator under similar me conditions, and meets the 
requirements of (e)( 1). 
(4) The employer shall have the employee's medical 
status reviewed by, or  unller the supervision of, a 
licensed physician annuady and at any time the 
employee experiences unusual difficulty breathing while 
being fitted for air while .ising a respirator. The 
employer shall have the responsible licensed physician 
provide a written opinion resulting from the review as 
required under (e)(2). 

(10) ISSUE: (f) Fit Testing 
(2) Thi employer shall ensure that an employee is fit 
tested prior to initial use of the respirator, whenever a 
different make or size respirator is used, and annually 
thereafter. . . . . . . . , . 

COMMENT: 

RESOLUTION 

To ensure personnel that are being fit tested are 
qualified to wear respirator and thus minimizing the 
possibility of injury while being fit tested. 

(f)(2) The employer shall ensure that an employee is fit 
tested prior to  initial use of the respirator, whenever a 
different make or size respirator is used, and annually 
thereafter unless otherwise specified by substance 
specific standards. The employer shall also ensure that 
an employee is medically approved prior t o  the 
remirator fit-test. 
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(11) ISSUE: (i) Supplied air quality and use 

COMMENT. (i)(4)(iv) Breathing air lines should only be used to 
transport breathing air from a compressor/air bottle to  
the respirator wearer. Breathing air lines should not be 
cross connected with any nonrespirable gas or a process 
that uses breathing air. There have been documented 
cases within the Department of Energy Complex where 
such connections have introduced contaminants into 
breathing air lines. 

RESOLUTION ADD(i)(4)(iv) Breathing air lines shall only be used to 
transport breathing air h m  a compresso1"/8ir cylinder 
to an end user. Breathing air lines shall not be 
connected to any process nor to anonrespirable gas. 

(12)ISSUE: (k) Training 

COMMENT: (k)(3) This new section is needed t o  ensure that the use 
of respiratory protection is performed in a correct 
manner. 

RESOLUTION (k) Training 
(3) The employer shall provide a training 
program for personnel who supervise respirator 
wearers which include the following elements, 
and annually thereafter: 

basic respiratory protection practices; 
nature and extent of respirator 
hazards to  which persons under 
hisker supervision may be exposed; 
recognition and resolution of 
respirator use problems; 
principles and criteria for selecting 
respirators used by persons under 
hisher supervision; 
training of respirator wearers; 
fitting and issuance of respirators; 
inspection of respirators; 
use of respirators, including 
monitoring of use; 
maintenance and storage of 
respirators; 
regulations concerning respirator 
use. 
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(13)ISSUE: (k) Training 

COMMENT: ADD (k)(4) To meet ANSI requirements 

RESOLUTION (k)(4) The program administration tmining should be 
commensurate with the risk 

(14) ISSUE: (k)Training 

COMMENT: ADD (k)(5) Employees may use a SCBA on an 
infrequent basis and additional training would ensure 
that they are able to  use such equipment in critical tasks 
when called upon. 

RESOLUTION &)(5) The employer shall provide a training program 
for employees who use selfamtainedbreatbing 
apparatus in emergenq situations on a semi- 
annual basis. 

(15) ISSUE: Appendkk Fit Testing Procedures (Mandatory) 
I. A. Minimum Criteria for a Valid Qualitative Fit Test 

2. Test Agents. 
(a) The test agent shall be relatively non- 
toxic. 

COMMENT: The word "relatively" is not a definitive word. Better to delete. 

RESOLUTION: Define Toxic : Any test agent should not exceed a 
concentrate of 1/2 the hazard exposure level. 
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(16) ISSUE: Appendix A: Fit TestingF+ocedures (Mandatory) 
L B. Validation Criteria for Qualitative Fit Tests 
24b) The hoses of the test respirators shall be clamped 
shut and the new QLFT test administered. Immediately 
following the new QLFT method a QNFT shall be 
administered using the protocol established in section 
1I.C. of Appendix A except that a strip chart recording 
of the test shall be made. The number of respirators test 
subject size population, exercises, sizes of respirators ... . 

COMMENT: Needs better clarifying. 

RESOLUTION L B. Validation Criteria for Qualitative Fit Tests 

2.(b) The hoses of the test respirators shall be 
clamped shut and the new QLFT test 
administered. Immediately following the new 
QLFT method a QNM' shall be administered 
using the protocol established in section 1I.C. of 
Appendix A except that a strip chart recording or  
equivalent of the test shall be made. The number 
of respirators test subject size population.. . . . . .. 

(17) ISSUE: AppendixA Fit TestingproCedures (Mandatory) 
I. C. Minimum Criteria for a Valid Particle Counting 
Quantitative Fit Test 

2.(b) The concentration of the aerosoVgas shall not 
exceed an OSHA permissible exposure limit, the 
ACGIH threshold limit value,. . . . . 

COMRIENT. Better clarity. 

RESOLUTION I. C. Minimum Criteria for a Valid Particle Counting 
Quantitative Fit Test 
2.(b) The concentration of the aerosol/gas shall not 
exceed one half an OSHA permissible exposure lirnit 
value.. . . . 
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(18) ISSUE: Appendix A: Fit Testing proced.ures (Mandatory) 
I. C. Minimum Criteria tor a Valid Particle Counting 
Quantitative Fit Test 

co1MMENT: Better clarity. 

RESOLUTION ADD I. C. 3. Ambient PCIIRTACOUNT Method- 
OSHA has already appmved process. 

(19) ISSUE: Appendix A: Fit Testing Pmcedures (Mandatory) 
I. C. Minimum Criteria h r  a Valid Particle Counting 
Quantitative Fit Test 

COMMENT: Better clarity. 

RESOLUTION: ADD L C. 4. Pressure Differential Method - OSHA has 
beenapved. 

(20) ISSUE: Appendix& Fit TestingproceClures (Mandatory) 
I. D. 2. Means of establishing the accuracy across the 
full range of measurements shall include the following 
procedures : 

(c) The numbers of respirators, test subject size 
population, exercises sizes.. ..with respect to 
equipment between the TWO methods. 

COMMENT 

RESOLUTION 

To be consistent with requestedchanges in AppendkA 
I. C. 3. and 4. 

I. D. 2. Means of establishing the accuracy across the 
full range of measurements shall include the following 
procedures: 

(c) The numbers of respirators, test subject size 
population, exercises sizes .... with respect to  
equipment between the FOUR methods. 
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(21) ISSUE: Appendix A: Fit Testingprocedures (Mandatory) 
I. E. Minimum Criteria for New Technology 

6. Where test agents, aerosol or  gases/vapors are 
used in a test environment the following shall 
apply: 

(a) The test agents, concentration must be 
maintained below an established 
Permissible Exposure Limit (PEL). . . . 

COMMENT. An action level needs to  be established. 

RESOLUTION I. E. Minimum Criteria for New Technology 
6 .  Where test agents, aerosol or gaseshapors are used in 
a test environment the following shall apply: 

(a)The test agents, concentration must be 
maintained below one half of an established 
PEL.. . . 

(22) ISSUE: Appendix A: Fit Testing Procedm (Mandatory) 
I. F. Validation for New Technological Methods of 

Determining Respirator Fit 
2.(b) For any method .... a QNFT shall be 
administered using the protocol established 
in section I1 of Appendix A except the strip 
chart recording of the test shall ... 

COMMENT: The employer may use computers. 

RESOLUTION. I. F. Validation for New Technological Methods of 
Determining Respirator Fit 

2.(b) For any method .... a QNFT shall be 
administered using the protocol established in 
section I1 of Appendix A except the strip chart or 
equivalent recording of the test shall.. . 
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(23) ISSUE: Appendix A: Fit Testing Procedures (Rlandatory) 
11. Current Fit Test Protocols 

A. The employer shall include the following.. . . 
CORIMENT: 

REsoLuTI0N. 

Ensure correlation with previous recommended actions. 

This is being added at the first section in the series of 
steps. 

11. Current Fit Test Protocols 
A. The employer shall include the 
following.. . , 

1. Priortoperformhga fibtestthe 
employer shall ensure the 
medical evaluation has been 
performed. 

(24) ISSUE: Appendix A: Fit Tes- Procedures (1Mandatory) 
11. Current Fit Test Protocols 

A. The employer shall include the following.. . . 

COMMENT. Better clarity 

RECOMRIENDATION Change to.. 
11. Current Fit Test Protocols 

A. The employer shall include the 
following.. . . 

2. The test subject ..... 
3. Prior to the selection .... 

(25) ISSUE: Appendix A: Fit Testing procedures (Mandatory) 
11. Current Fit Test Protocols 

A. The employer shall include the following.. . . 

COMMENT: Better clan ty . 

RECOMMENDATION: Delete 3. 
ADD: 11. Current Fit Test Protocols 

A. The employer shall include the 
following.. . . 

2. The test subject ..... 
3. Prior to  the selection ... 
4. The test subject shall be ..... 
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(26) ISSUE: Appendix A: Fit Testingprocedures (Mandatory) 
11. Current Fit Test Protocols 

A. The employer shall include the following ..... 
4. The test subject .... 

COMMENT: More definitive statement. Numbering system is based 
upon incorporation of # 23, #24, and #25. 

RECOMFVIENDATION: 11. Current Fit Test Protocols 
A .  The employer shall include the 

following.. . . 
5 .  The test subject shall be instructed 
to hold each chosen facepiece up to 
the face ..... 

(27) ISSUE: Appendix A: Fit Testing Procedures (Mandatory) 
11. Current Fit Test Protocols 

A. The employer shall include the following.. . . . 
6. The test subject .... 

COMMENT: More definitive statement. The numbering system is 
based on incorporation of comments #23,#24, #25 and 
#26. 

RESOLUTION 11. Current Fit Test Protocols 
A .  The employer shall include the 

following.. . . 
6. The more comfortable facepieces 
are noted; the most comfortable mask 
is donned or doffed one or more h e s  and 
worn at least .... 
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(28) ISSUE: AppendixA: Fit Testing Procedures (Mandatory) 
11. Current Fit Test Protocols 

A. The employer snall include the following ..... 
7. The following criteria shall be used ..... 

NEW IC) 
REWiE (d) 
NEW (g) 

COMMENT: 

RESOLUTION: 

More definitive statemen ;, Numbering system is based 
on incorporation of comments #23, #24, #25 ,#26 and 
#27.  

11. Current Fit Test Protocols 
A .  The employer shall include the 

following.. . . 
8. The following criteria shall be 
used.. . . . 

(c) any interfemnce with the 
sealing surface 
(d) fit across nose bridge (if 
applic-) 
(g) fit test should mirror 
working conditions 

(29) ISSUE: Appendix A: Fit Testingprocedures (Mandatory) 
11. Current Fit Test Protocols 

A. The employer shall include the following .... 
8. The test subject shall conduct the 
negative and positive pressure fit checks.. . . 

COMMENT: A positive pressure check cannot be performed on a 
loose fitting facepiece. Numbering system is based on 
incorporation of comments #23 - #28. 
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RESOLUTION AppendixA: Fit Testing Procedures (Mandatory) 
11. A. 9. The test subject shall conduct the negative and 
positive-pressure fit checks on a l l  types of tight-fitting 
respirators as described in Appendix B or 
ANSI 288.2-1992. Before conducting the negative or 
positive pressure test, the subject shall be told to  seat the 
mask on the face by moving the head from side-to-side 
and up an down slowly while taking in a few slow deep 
breaths. Another facepiece shall be selected and retested 
if the test subject fails the fit check tests. 

(30) ISSUE: Appendix A: Fit TestingProcedures (Mandalnry) 
11. Current Fit Test Protocols 

A. The employer shall include the following.. . . 
9 The test shall not be conducted if there is 
any hair growth between the skin and the 
facepiece sealing surface . . . . 

COMMENT: Better clarity. Change Item 9 to Item 10 

RESOLUTION 10. The test shall not be conducted if there is any 
hair growth between the skin and the facepiece 
sealing surface without respect to gender (e.g. stubble 
beard). .. 

(31) ISSUE: Appendix A: Fit Testing Procedures (Mandatory) 
11. Current Fit Test Protocols 

A. The employer shall include the following.. . . 
11. If at any time within the first two 
weeks ... 

COMMENT: 

RESOLUTION 

Any time a respirator becomes uncomfortable, the user 
should select a new facepiece and be retested. Change 
Item 11 to 12. 

12. The test subject shall be given the opportunity 
to  select a different facepeice and t o  be retested if 
the respirator becomes uncomfortable. 
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(32) ISSUE: Appendix A: Fit TestingproCedures (Rlandatory) 
11. Current Fit Test Protocols 

A. The employer shall include the following.. .. 
12. The employer shall maintain a record of 
the fit test administered to an employee. 
The record shall contain at least: .......... 

COMMENT: 

RESOLUTION 

Better clarity. Item 12 should be 13 with the additional 
items added. 

11. Current Fit Test Protocols 
A. The employer shall include the following.. .. 

13. The employer shall maintain a record of 
the fit test administered to an employee. 
The record shall contain at least: .......... 

(fiappmvedpmtectionfktor 
(g)NIOSH certification number 
&)fit test operator 
(i)expiration of fit test 

(33) ISSUE: Appendix A: Fit Testhgl'mcedures (Mandatory) 
11. Current Fit Test Protocols 

A. The employer shall include the following.. .. 
14. Exercise regimen. Prior to the 
commencement of the fit test, the test 
subject shall be given a description of the fit 
test and the test subject ..... 

COMMENT: 

RESOLUTION 

It should be optional for the fit-test wearer to wait five 
minutes before beginning fibtest. End user does not wait 
five minutes before starting to work when using a 
respirator. Item 13 should be 14. 

11. Current Fit Test Protocols 
A. The employer shall include the 
following.. .. 

14. Exercise regimen. Prior t o  the 
commencement of the fit test, the test 
subject shall be given a description of the fit 
test and the test subject's responsibilities 
during the test procedure. The description 
of the process shall include a description 
of the test exercises that the subject will 
be performing. Deleted last sentence. 



(34) ISSUE: Appendix A: Fit TestingproCedures (Mandatory) 
11. Current Fit Test Protocols 

A. The employer shall include the 
following.. . . 

14. Test Exercises 
(0 Grimace. The test subject 
shall grimace by smiling or 
frowning. 

COMMENT. Reflects workplace conditions. Item 14 should be 15. 

RESOLUTION: 11. Current Fit Test Protocols 
A. The employer shall include the 
following.. . . 

15. Test Exercises 
(D Grimace. The test subject 
shall grimace by smiling AND 
frowning. 

(35) ISSUE: Appendix A: Fit Testingprocedures mbbq) 

A. The employer shall include the 
following.. . . 

11. Current Fit Test Protocols 

14.Test Exercises 
(g) Bending over. The test subject 
shall bend at the waist as if 
he/she were to touch hidher 
toes. .. . . . . 

COMMENT. The last sentence is in violation with the American 
Disabilities Act. Item 13 should be 14. 

RESOLUTION: 11. Current Fit Test Protocols 
A. The employer shall include the 
following.. . . 

15. Test Exercises 
(g) Bending over. The test subject 
shall bend at the waist as if 
he/she were to touch hidher 
toes. DELETELAST 
SENTENCE. 



(36) ISSUE: Appendix A: Fit Testing Proceclunes (Mandatory) 
11. C. Quantitative Fit Test Protocol 

(1) (b) ... calibrate equipment and .... 
COMMENT: Respirator Fit-Test personnel cannot calibrate certain 

quantitative fit-test devices on site, e.g., PORTACOUNT 
devices. These fit-test deJices must be calibrated by the 
manufacturer. 

RESOLUTION: Amend the above statement to  read .... are able t o  
calibrate, if applicable, and perform tests 
properly.. . 

(37) ISSUE: Appendix A: Fit Testing proceC;ures (Mandatory) 
11. C. Quantitative Fit Test (QNFT) Protocol 

COMMENT: Proposed standard does not address specifics of 
PORTACOUNT or the Dynatech proposed protocol. 
Current protocol in Appcndix A 11. C. only addresses 
corn oil or  sodium chloride. 

RESOL7JTION. Amend all places throughout Appendix A 11. C. to 
permit use of the PORTACOUNT and Dynatech 
2000 protocols as approved quantitative devices. 

The PORTACOUNT measures respirator fit by comparing the 
concentration of microscopic particles outside the respirator to 
the concentration of particles that have leaked into the 
respirator. The ratio of these two concentrations is called a fit 
factor. The PORTACOUNT has two sample tubes, one 
samples the ambient air and the other attaches to the 
respirator and samples from inside it. A valve inside the 
PORTACOUNT switches from one tube t o  the other according 
to  the sequence. The PROTACOUNT is based on a miniature, 
Continuous-flow Condensation Nucleus Counter (CNC). A 
CNC takes particles that are too small to be easily detected, 
grows them to  a larger, easily detectable size, and then counts 
them. The PORTACOUNT grows sub micrometer particles to 
super micrometer alcohol droplets and then measures the 
concentration of the alcohol droplets. This makes the 
PORTACOUNT sensitive to particles having diameters as 
small as 0.02 micrometer, but insensitive to variations in 
particle size shape, composition, and refractive index. Thus, 
quantitative fit testing can be performed with virtually any 
aerosol, including ambient air. 
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(38) ISSUE: AppendixA: Fit Testingprocedures (Mandatory) 
11. C. 4. Procedural Requirements 

(h) In order to  successfully complete a QNFT three 
successful fit tests are required. 

COMMENT: Three fit tests versus one fit test does not afford greater 
protection. Especially when proposed fit factors are 100 
for half face respirators and 500 for full face respirators. 

Attached data will show there is no difference 
statistically betwee n the three individual tests an 
asbestos worker is required to do. 

See Attachment A For Details 

RESOLUTION Appendix A. 
11. C. 4. Procedural Requirements 

(h) In order to  successfully complete 
a QNE'T, ONE successful fit test is 
required. The results of the fit test must 
exceed the minimum fit factor needed for 
the class of respirator (e.g. quarter 
facepiece). . . 

(39)ISSUE: Appendix A: Fit Testing Pmcedures (Mandatory) 
11. C. 4. Procedural Requirements 

(j) Interpretation of test results. 

COMMENT. Three fit tests versus one fit test does not afford greater 
protection. Especially when proposed fit test factors 
are 100 for half face respirators and 500 for full face 
respirators. 

RESOLUTION Appendix A. 
C. 4. Procedural Requirements 

(j) Interpretation of test results. The fit 
factor established by the quantitative fit 
test shall be the fit factor value. 
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(40) ISSUE: 29 CFR 1910.1001 Asbestos 
(g) (4) (ii) For each. ..either quantitative or qualitative 
face fit tests at the time of initial fitting and at 
least every six months... 

co1MMEm. Research shows that employee protection is not 
enhanced by having fit testing on a more frequent basis 
than once a year, i.e. in 29 CFR 1910.1018 (h)(3)(iii), 
29 CFR 1910.1025 (f)(3)(ii), and 29 CFR 1910.1045 
(h)(S)(ii)(B). 

RESOLUTION: 29 CFR 1910.1001 Asbestos 
( g )  (4) (ii) For each ... either a quantitative or 
qualitative face fit tests at the time of initial fitting 
and annually thereafter. 

(41) ISSUE: 29 CFR 1910.1018 Inorganic Arsenic 
(h)(3)(iii) For each ..either quantitative or 
qualitative face fit tests at the time of initial fitting 
and at least semiannually thereafter.. . 

COMRIENT: Research shows that employee protection is not 
enhanced by having fit testing on a more frequent basis 
than once a year. Also, this requirement should depend 
on number of employees. 

RESOLUTION 29 CFR 1910.1018 Inorganic Arsenic 
(h)(3)(iii)For each employee wearing negative 
pressure respirators or tight fitting positive 
pressure respirators, employers shall perform 
either quantitative or qualitative face fit tests at 
the time of initial fitting and annually thereafter. 



(42) ISSUE: 29 CFR 1910.1025 Lead 
(f)(3)(ii) Employers shall.. .either quantitative or  
qualitative face fit tests at the time of initial fitting 
and at least every six months... 

COMMENT: Research shows that employee protection is not 
enhanced by having fit testing on a more frequent basis 
than once a year. 

RESOLUTION 29 CFR 1910.1025 Lead 
(f)(S)(ii)For each employee wearing negative 
pressure respirators or tight fitting positive 
pressure respirators, employers shall perform 
either quantitative or qualitative face fit tests at 
the time of initial fitting and annually thereafter. 

(43) ISSUE: 29 CFR 1910.1045 Acrylonitrile 
(h)( 3)(iii)(A )and (h)(S)(iii)(B) 

COMMENT: Research shows that employee protection is not 
enhanced by having fit testing on a more frequent basis 
than once a year. 

RESOLUTION Revised and renumbered 29 CFR 1910.1045 Acrylonitrile 
(h) (3)(iii)(A) For each employee wearing negative 
pressure respirators or  tight fitting positive 
pressure respirators, employers shall perform 
either quantitative or qualitative face fit tests at 
the time of initial fitting and annually thereafter. 



92-M-0527-02 
Internal Correspondence 

MARTIN M A R I m A  ENERGY SYSTEMS. INC. 
May 27, 1992 

6 J. L. Sherrill, 9106, MS-8023 

Analva of Three Plant R e m  Fit D m  

Workers who may be exposed to hazardous materials are required to be fit for a respirator on a 
periodic basis, depending on the activity and risk of exposure. Since 1989 all three plants have 
tracked this respirator fit data electronically. Analysis of these data has provided insight into 
the respirator use complex wide. The data are non-normal; hence the mean makes a poor 
indicator of central tendency so the median has been used to make comparisons. We found that 
the plants did not have the same experiences with the same mask, that the MSA COMFO II 
generally provided the least protection, and that half masks in general provided less protection. 
Portacount performance is very uniform, but variability has been increasing since January 
1991 probably due to better record keeping. Talking while using a mask reduces its 
effectiveness as suggested by the RR activity producing consistently lower fit factor estimates. 
Finally, the three consecutive fits required semiannually for asbestos workers are not 
statistically different. This implies that these measurements are redundant and do not enhance 
the worker's level of protection whatsoever. 

DETAILS 

I received 20,792 records containing information about the respirator fits conducted between 
January 1, 1988, and April 15, 1992. at K-25, X-10, and Y-12. The data files are not 
completely compatible since X-10 does not enter portacount identifiers or sequence numbers 
for asbestos worker fits: but for the major portion of this analysis, the data were sufficiently 
compatible to be comparable. 

The attached Table 1 summarizes the date ranges and frequency counts for the individual fits at 
each site. A further breakdown is shown in the frequency charts in the attached Figure 1. Y-12 
has conducted more fits per year than other sites since 1990 with their total in 1991 exceeding 
the sum of the frequencies at the other sites. 

The data were analyzed in groups according to plant, mask, and mask size. PROC UNlVARlATE in 
the SAS system was used. The data were identified as from a non-normal distribution with the 
means severely effected by a few high values. After some investigation of the fit factor using 
PROC CAPABILITY in the SAS system, it was apparent that the data did not follow any known 
distribution. The attached Table 2 presents the frequencies for mask, mask type, and mask size 
groupings by plant. The attached Table 3 presents the means for these groupings, and the 
attached Table 4 presents the medians. The mean is the algebraic average and in this case is a 
poor indicator of central tendency. The median is the value at the 50th percentile, or in other 
words, the middle value. It is the best indicator of centrality for the data. Cells with N less than 
ten have too few observations to provide valid conclusions. 
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The attached Figure 2.1 shows the medians by plant and mask for all half masks. The attached 
Figure 2.2 shows the medians by plant and mask for all full masks. A large value implies a 
better fit, a low one, a poorer fit. From these figures we can deduce that the MSA COMFO II half 
mask performed uniformly poorly in all fits. These values were not below acceptable values, 
just much lower than other masks. Y-12 had low performance on all half mask fits as compared 
to the other sites. The full mask fits seemed to be more variable but tended to be a factor of ten' 
higher ?ban the half mask medians. 

The attached Figures 3.1 and 3.2 show similar information but include a shape function to 
identify when frequencies are less than 10, between 10 and 100, and over 100. This is useful 
in identifying which groupings provide data from which valid conclusions can be made. As you 
can see in Figure 3.2, the full mask groups with the very large medians are both too small to 
make any conclusion from that data. Mask size appears to be a significant factor for all full 
masks and the Survivair. The pattern for the Survivair appears to indicate that more care needs 
to be taken in fitting the mask size. Large and small masks appear to be better fit, while the 
medium s.,e appears to have a less good fit. From Figure 3.2 it appears K-25 and Y-12 have 
had similar experience fitting the Ultraview. From Figure 3.1 the fit experience on the 
Survivair varies greatly from plant to plant. 

The attached Figures 4.1 and 4.2 display the medians in plant, mask, mask type, and year 
groupings. Here the size of the symbol indicates the number of observations in each group. In 
general we can conclude that our year-to-year performance at all sites is not erratic. The only 
exception to this is at Y-12 where the ULTRAVIEW fits for 1992, 1991, and 1990 are much 
better than the fits in 1989 and 1988. 

The attached Figure 5 helps evaluate the effect of glasses on the medians of the plant and mask 
groupings. Glasses are evaluated for full mask fits only, and the indication is that the fit is not 
affected by the person wearing glasses. 

The attached Figure 6 is a block chart showing the population breakdown within the mask and 
plant groupings. The intervals are logarithmic and show missing data as well. Much of the 
1988 data is simply demographics of who was fit, without a fit factor being determined. This 
chart corresponds to Table 2 frequencies, but the intervals are of actual fit factors, not means 
or medians. This gives you an idea of the population distribution. If the shaded areas within the 
blocks were of uniform size, the data would be exponential: as you can see, it is not. 

The attached Figures 7.1 to 7.15 show plots of the fit factor for each plant and mask grouping by 
date. Each day's result is connected and the mean marked with a bar. As you can see, in most 
cases, a single high fit factor reading can tremendously effect the daily mean. It is apparent 
from the plots that we are missing X-10 data from September 1990 through January 1991. It 
appears that at Y-12 the Survivair and Ultraview fits have been yielding larger fit factors since 
August 1990. The data appear to be much more variable in that time span as well. 
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- The attached Table 5 and Figures 8.1 to 8.3 provide summary information on the nine activities 
an individual being fit is asked to perform. When activity made a difference in the fit factor, it 
appears that RR always produced the lowest factor: no other activity seemed to have a 
predictable effect. Most of the half masks were much less affected than the full masks. K-25 and 
Y-12 data had similar patterns; X-10 appeared to be more random. Although there are 
variations among the medians of the activities because of the large variation within each 
activity, they are not statistically different. 

The attached Tables 6 and 7 and Figures 9.1 to 9.2 and 10.1 to 10.14 depict the portacount 
performance. Only K-25 and Y-12 track which portacount machine was used for a particular 
fit test. In general, portacounts performed very uniformly by mask as shown in Table 6 and in 
Figures 9.1 and 9.2. Also to be noted is that there are two models, the 8010 and the newer 
8020. Table 7 gives comparisons over all masks and by mask. K-25 has only 8010s and only 
three designated portacounts. At Y-12 considerable confusion has taken place in the 
identification of the new model 8020s. Old portacount identifications have been used with the 
new portacount machines: hence any discussion about portacount machines will be biased with 
these data. Figures 10.1 to 10.10 show when changes began taking place. The 8020s tend to be 
somewhat less variable but not sufficient to make them statistically different at the 95 percent 
level. As we compile a larger historical sample and rigidly control the portacount 
identification, we should be able to define any differences as they arise. 

A particular subgroup of the data is sufficiently important to warrant discussion. That is the 
data compiled on asbestos workers. The attached Figure 11 -1 shows the relationships between 
the first, second, and third fits, as designated by sequence number, that comprise an asbestos 
worker's fit test. Once again, I caution you that only the medium and large balloons are used to 
draw conclusions. There is no statistical difference between these fit factor medians grouped by 
sequence number. Figure 11.2 shows similar data, with sequence numbers assigned for data in 
the database where records were entered without sequence number. Here the first fit appears to 
generally produce the smallest fit factor. The major exception is the Y-12 Ultraview where the 
rule appears to be broken. These fit factor medians are, however, not statistically different, 
and the additional tests are redundant. This subgroup of information is dealt with separately in 
another communication. 

In summary, the three plant respirator fit data are non-normal, and the median is the best 
measure of central tendency. The P95-P5 range is be best indicator of dispersion. The half 
masks performed significantly worse than the full masks. Plant, mask type, mask size, and 
mask are all significant in classification of fit factors into groups. The wearing of glasses has 
little or no effect on full mask fit factors. The reading activity (RR) in the test produces the 
lowest fit factor value. Portacounts were very uniform in performance, but variability on all 
are increasing since January 1991. Finally, there appears to be no difference statistically 
between the three individual tests an asbestos worker is required to do. 
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Please contact me if you have any questions or comments. & 

+dgiLLs- ra A. Johnson, 9119, MS-8234 (4-1935) - RC 

Attachments 

cc w/att: M. H. Burnett 
R. S. Leete 
M. W. Sherrill 
F i I e- LA J 
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ICommand -> I 

I 
THREE PLANT RESPIRATOR FIT DATA 1 I 

I 

DATE RANGES IN DATA BY PLANT I 
I 

12:16 Thursday, April 30, 1992 I 
I 
I 

I 
1 OBS PLANT - TYPE- - F=Q- N MIN MAX I 
I 

I 
'1 0 20792 20792 06JAN88 13APR9 2 I 

I 

2 K 1 6045 6045 040CT89 07FEB92 I 
I 

3 X 1 4371 4371 25APR89 26FEB92 I 
I 

I 4 Y 1 10376 10376 06JAN88 13APR92 I 
I 

I I 
I I 

I 
I 

I 
I 

TABLE 1 



5 

W A  COMFO I1 

MSA 
ULTRATWIN 

4 . 447 4 5 1  

HALF 

FULL 

FULL 

1 -  

SMALL I 5 3 )  321 951 180 
------------+-----+-----+-----+-------- 
ALL I 18211 13741 36141 6809 

. 446 . 446 



SURVIVAIR MSIZE 

LARGE 23 
------------ 

199; 



8 

TABLE 3 
THREE PLANT RESPIRATOR F I T  DATA 09:07 Thursday, Apri 

FULL 

------- 
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TABLE 4. 

I an IMedianlRANGE I an IMedianlRANGE 
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TABLE 4. (continued) 
THREE PLANT RESPIRATOR FIT DATA 

15:45 Tuesday, May 19, 

ELITE 

MSA 
COMFO 
I1 

HALF 



TABLE 5 
THREE PLANT RESPIRATOR F I T  DATA 09:07 T h u r s d a y ,  April 30, 1992 

1 Mask 
IMSA COMFO ELITE 
-----------------+-----+------+-----+------+-----+------+-----+------+--- 
MSA COMFO I1 1 18211 4791 1821) 4411 18211 4541 18211 5261 18 
-----------------+-----+------+-----+------+-----+------+-----+------+--- 
MSA ULTRATWIN 1 7 122,916 1 7 141,100 I 7 126,200 I 7 120,800 I 

( CONTINUED) 
PLANT X 

(CONTINUED) 
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TABLE 5. (cont inued) 
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M a s k  

M S A  COMFO ELITE 
----------------- 

TABLE 5. (continued) 

THREE PLANT RESPIRATOR FIT DATA 09:07 Thursday, April 30, 1992 

2,510 3 1,970 3 3,210 3 6,220 3 3, 

~~ ~ 

Mask ----------------- 
MSA COMFO ELITE 3 5,858 3 10,200 3 12,600 

( CONTINUED) 
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TABLE 5. .(continued) 
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Mask 

MSA COMFO ELITE 1448 626 1448 
----------------- 

TABLE 5. (continued) 

715 1448 758 1448 823 1 4 ~  

THREE PLANT RESPIRATOR FIT DATA 09:07 Thursday, April 30,  1992 

Mask 
--------.----"---o 

MSA COMFO ELITE 045 1448 740  1448 625 1448 611 1448 

( CONTINUED) 
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TABLE 5. ( con t inued)  
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TABLE 6 

THREE PLANT RESPIRATOR FIT DATA 09:48 Monday, May 4, 1992 

I PLANT 

ISA COMFO 
ELITE 

MSA 
ULTRATWIN 

120,316 203 639 
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TABLE 6. ( c o n t i n u e d )  

THREE PLANT RESPIRATOR FIT DATA 09:48 Monday, : 

1010 

8020 

S A  
YLTRAWE 

MSA COMFO 
ELITE 



19 

TABLE 6. (continued) 

THREE PLANT RESPIRATOR FIT DATA 09:48 Monday, May 4,  1992 

............................................................. 

[ODEL 

io20 [SA COMFO 
:LITE 

4SA COMFO 
CI 

62 533 



PLANT I 

IO20 [SA 
lLTRAWE 

. I I  187 9,146 

I 2 (28,903 I 



Type LOGOFF to return to SAS. 
SAS $ type tab6.lis 
T H R ~ Z E  PLANT RESPIRATOR FIT DATA 

21 

09:27 Tuesday, May 5, 1992 1 

3010 

SURVIVAIR 
7 ------ I ~ - - -  

. I  351 809 
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