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MINUTES OF THE MEETING 
TECHNICAL COMMITTEE on  

HAZARDOUS MATERIALS PROTECTIVE CLOTHING AND EQUIPMENT 
Syracuse, NY 

July 22-23, 2013 
Attendance: 
 
Principal Members/Staff: 
Christina Baxter  US Department of Defense/CTTSO, Chair 
Pat Gleason  Safety Equipment Institute (SEI), Secretary   
David Trebisacci NFPA Staff Liaison 
William Alexander  Onguard Industries 
Brian Clifford  Federal Bureau of Investigation 
Richard Daly  St. Charles Fire Department 
Russell Greene  Battelle Memorial Institute 
Ira Harkness  US Dept. of the Navy 
Michael Kienzle  W.L. Gore & Associates, Inc. 
Karen Lehtonen  Lion 
Susan Lovasic  The DuPont Company 
Ulf Nystrom  Ansell Protective Solutions AB 
Louis Ott  International Safety Equipment Assn. 
Paul Rogers  Fire Department City of New York 
Jeff Stull  International Personnel Protection, Inc. 
Robert West  Texas Instruments, Inc. 
James Zeigler  J.P. Zeigler, LLC 
Michael Ziskin   Field Safety Corporation 
 
Voting Alternate: 
 
Alternates 
Bill Fithian  Safety Equipment Institute (SEI) 
John Berna  Fire Department City of New York 
Russell Greene  Battelle  
Beth Lancaster  U.S. Department of Defense 
Amanda Newsom Underwriters Laboratories Inc. 
Bryan Ormanc  NC State University 
 
Absent Principal Members with no Alternate present 
Ted Buck  Orr Safety 
Todd Haines  Dallas/Fort Worth International Airport 
Bill Haskell  NIOSH 
Bruce Kelly  Fairfield County Hazardous Incident 
John North  Alexandria Fire Department 
Kenneth Pever  Guardian Manufacturing Company 
Samuel Pitts  USMC Systems Command 
Robert Shelton  City of Cincinnati Fire Department 
Don Thompson  NC State University 
Steven Torment  International Association of Fire Fighters 



 
Guests 
Jason Allen  Intertek 
Sindy Carrier  AirBoss Defense 
John DeFranks  Intertek 
Elaina Franks  Kappler 
Ryan Hirschey  Saint Gobain 
Kyle Kerbow  Lakeland Industries 
Terry McCullough YKK (USA) Inc.  
Steve Nierenberg Intertek 
Michael O’Loughlin Onguard Industries 
Robert Sell  Draeger Safety 
Rob Simmonds  Intertek 
 
 
1. Call to order. The meeting was called to order at 1:30 p.m. on July 22, 2013 by Technical Committee 
(TC) Chair, Dr. Christina Baxter.   
 
2. Welcome & Introductions. Dr. Baxter welcomed everyone. Members and guests introduced 
themselves and their affiliation. Dr. Baxter thanked everyone for their participation in this meeting to 
discuss issues relating to the revision of NFPA 1991.  She also expressed gratitude to Jason Allen for 
coordinating the educational program prior to this meeting. 
 
3. NFPA Staff Report. The NFPA Staff Liaison, Mr. Dave Trebisacci, provided general information on 
NFPA procedures and timelines in an opening presentation. He noted that NFPA 1991 is in the Fall 2015 
cycle and the Public Input period is now open and will close January 3, 2014. 
 
4. Minutes Approval. The minutes from the September 5-6, 2012 Pre-First Draft meeting in Savannah, 
GA and were approved without amendment. 
 
5. Demonstration of New Document Revision Process.  Mr. Trebisacci provided a presentation on the 
new NFPA standard revision/development process.  He reminded the TC that the revision to NFPA 1991 
will be developed under this new process. The process can be found at www.NFPA.org/1991. 
 
6. Formal Interpretation Request  
Mr. Trebisacci received a request for a Formal Interpretation from a representative of the Atlantic Strike 
Team regarding the use of an NFPA 1991 ensemble with and without the over-cover.  Following a 
discussion, the representative withdrew the request.  In an effort to be of assistance and provide further 
explanation, Jeff Stull volunteered to write a brief statement on behalf of the committee in response to 
this issue.  
 
7. History of NFPA Standards on Chemical Protective Clothing 
 
Dr. Baxter discussed a project that she and Beth Lancaster had been overseeing to develop a 
compendium of the history of NFPA Hazmat and CBRN response protective clothing standards. The DOD 
Combating Terrorism Technical Support Office (CTTSO) project manual NFPA Standards on Chemical 
Protective Clothing: History, Evolution and Current Criteria (“History”) was published 22 July 2013. 
 

http://www.nfpa.org/1991


The TC expressed its sincere appreciation for the detailed and extensive research that went into the 
development of the first source document of this kind. The extensive report was developed for the 
CTTSO as part of its support to the federal interagency community, in developing documentation on the 
history, evolution, and criteria of PPE standards. An understanding of how these standards were first 
developed and have subsequently been revised will provide a basis for recognizing any gaps or 
limitations and identifying areas of research and development to support PPE improvements.  
 
It was noted this will be an invaluable resource as the TC moves forward to revise current standards.  
Copies were distributed to attendees for use at this and future meetings. 
 
8. NFPA 1991 Revision.  
 
Test Methods Task Group 
Dr. Baxter reported that the Test Methods Task Group has been meeting every Friday over the last 
several months and has made significant strides in their review of test methods referenced in NFPA 
1991 and the other Haz Mat standards under the scope of this TC.  Other TC members have participated 
in these calls to provide expertise as needed.  She noted that the meetings have also demonstrated the 
need to work on more explicit interpretations of the test methods to achieve the testing consistency 
needed in the industry. 

 
As chair of the Test Methods Task Group, Jason Allen led the review of the status of the TG efforts per 
the attached presentation (See Attachment A).  Mr. Allen first discussed the survey which was sent to 
users, and close to 400 responses were received.  Respondents had a good/high level of experience and 
qualifications.  Physical hazard resistance, clarity of vision, fine hand function field of vision and general 
mobility were ranked the highest in terms of desire for improvement. 
 
It was noted that the Test Methods TG focused their efforts on existing tests that are not running the 
way they need to be run, and incorporation of new tests.  Minutes of these meetings were compiled and 
provided to members of the Haz Mat TC.   
 
Visor burst strength and puncture propagation tear resistance testing is a challenge when testing rigid 
materials.  The test cannot be run without breaking test apparatus.  It was noted that the test was 
originally included to provide characterization of a material. Possible solutions were discussed and the 
TG will need to consider use of a falling dart or drop ball.  A solution to this issue is achievable in the 
timeframe needed for revision to NFPA 1991. 
 
It was noted that many materials are outside of the range that is useful when cold temperature bending 
testing is conducted.  It was suggested that the best path is to obtain a reference material for use by 
testing laboratories.  There also may be adjustments to be made in order to continue with ASTM 2136. 
 
Cut/puncture resistance is still under review. The ASTM 1790 value has changed from 25 to 20 for blade 
travel distance.  The TC discussed the need to determine what is appropriate for NFPA 1991.  Again, a 
standard reference material is needed. 
 
The TG noted references to footwear tests are outdated and inconsistent with the rest of the PPE 
project.  The correct test method ASTM F2413 will now be referenced and new criteria and test 
methods for sole abrasion resistance and slip resistance will be incorporated. 



Physical property levels were compared amongst the industry chemical protective clothing standards 
based on elements and properties.  Jason Allen highlighted the table in the presentation reflecting 
different levels for each standard.  The TC reviewed the history of how they were set in 1985.  It was 
suggested that the TG may need to revisit field tests.  Additionally, it was noted that 30% of survey 
respondents had some type of break through issue. 
 
The TC discussed work that is occurring on language to address the issue with the push plate for exhaust 
valves being too rigidly specified (mounting strength)  to allow for a smaller profile exhaust valve.  It was 
also noted regarding the external filling that current laboratory practice is inconsistent with the test 
specification.  It was questioned if there should be a standard angle.  It was discussed that the key to the 
test should be the “pull” regardless of angle.  The TG members stated this will be addressed by the next 
meeting. 
 
Glove hand function was a principal complaint among end users.  It was suggested that there may be a 
need for a more realistic test than the current peg board test.  A hand function evaluation was discussed 
in the form of an overall ensemble function integrity evaluation. 
 
The overall ensemble function/integrity test was reviewed and it was pointed out that some parts of 
test have no criteria. The test could be expanded to better address other wearer functions (dexterity, 
visual acuity, field of vision). It was suggested that the TG investigate improvements to visual acuity test. 
 
The goal of the flame resistance test is to ensure that the ensemble materials do not contribute to the 
harm of the wearer. Questions remain as to the value of this test, whether this test should be pass/fail, 
and what changes to ASTM D6413 test method should be made by revisiting existing criteria for baseline 
tests. It was suggested that more user input needs to be obtained to determine what the test should be 
measuring. 
 
The TG plans to examine historical compliance data to determine if the differences between ASTM 
F2700 and ISO 17493 related to the thermal protective performance test are significant. 
 
The language for the flash fire test setup and ignition methods need to be changed to ensure laboratory 
to laboratory repeatability. The TG plans to investigate test method changes such as specifying the type 
of chamber cover, dummy SCBA, ignition methods, and visual acuity measurement).  Intertek, NC State 
and UL will work together to make determinations on utilization of an array of sensors in the suit as well 
as determining measurement of gas concentrations to determine chamber uniformity.  For initial 
certifications it was suggested to increase from 1 to 3 replicates. 
 
The gas tight integrity/suit ventilation test was discussed in terms of the original basis for the test.  The 
TC concluded after discussion to leave the test criteria as is in the new edition. 
 
Overall ensemble inward leakage testing was discussed and the main issue to address is to define tubing 
and fittings which should assist in lab to lab correlation. A higher challenge level was suggested to allow 
for greater precision.  It was noted that the current level was selected due to SCBA requirements, 
however, the OSHA standard must be considered.  There was general support for more than one 
replicate to be used in this testing.  Overall, the TC was requested to consider MIST as a better option 
than the SF6 test.    
 
 



Assessment of Microclimates  
As a follow up to his presentation at the previous TC meeting in Savannah, Russ Greene provided an 
update on the work conducted on the assessment of microclimates within protective ensembles and 
impacts to test methods (See Attachment B).  
 
Mr. Greene reported that Battelle was tasked to determine whether current conditions are 
representative of true exposure with a specific focus on microclimate within the ensemble and to 
determine the impact of swatch test methods and subsequent material performance if alternate 
conditions are identified.  As a reminder, NFPA 1994 requires ensembles to be evaluated for permeation 
resistance to chemical warfare agents (CWA) and toxic industrial chemicals (TIC) and the current test is 
conducted at 90°F; 80% Relative Humidity (RH). 
 
Mr. Greene described the investigation the microclimate within representative Class 2 and Class 3 
ensembles.  He noted that the three test participants wearing ensembles walked on treadmill for 60 
minutes at approximately 2.5 mph for each condition/ensemble. in a controlled environment at 
50°F/50%RH, 77°F/55%RH and 77°F/80%RH.   
 
Mr. Greene summarized as follows:  

• microclimates exist within the protective ensembles that are more extreme (temp/RH) than the 
current 32º C/80% RH NFPA protocol, 

• materials readily come in contact with sweat during wear,  
• differences in performance at various test conditions can be significant 

– PVA glove material (non-relevant material) 
• the impact of testing full list of Industrial/TIC analytes at higher RH is unknown, and 
• a currently fielded Class 3 material met NFPA criteria when tested at more extreme conditions-

no expected immediate impact with changes in test conditions. 
 

Conclusions 
• Testing of fielded items at alternate conditions did not show any significant negative impacts on 

permeation results for CWA 
• Added risk is too great compared to an unknown benefit 

– Added technical complexity 
– Added cost to spin up labs and verify/validate performance 
– Testing all chemicals not possible at higher RH  
– Potential added variance to an already variable test method  

• It is impossible to capture all field scenarios in testing; therefore, the focus of the standard 
should remain at this historical baseline and minimizing lab bias at that condition rather than 
introducing more variability at this point 

 
As a result of the research Mr. Greene recommended that no changes be made to the standard. 
 
Permeation Testing Research 
 
Mr. Greene next reported on an effort to determine the effect, if any, of cumulative permeation and 
breakthrough time measurement techniques on the hazards predicted from standard chemical 
permeability tests. A goal of the study was to determine the accuracy of test methods in addition to the 
precision/repeatability, relevance to hazard to the user, and the overall confidence in test results. 
 



Per the attached presentation, Mr. Greene described the research conducted on the various methods 
and concluded that swatch testing is not the appropriate tool for determining direct hazard to the user 
as it is difficult to accurately estimate exposure from swatch results.  He further noted that appropriate 
endpoints are not established in current literature.  Additionally, the chemical list in the NFPA Haz Mat 
standards is not all inclusive.  Current information demonstrates that cumulative permeation provides a 
total mass of the permeating chemical and is generally relatable to hazard values, while breakthrough 
time provides snap shots of permeation rate but it is not directly relatable to hazard values or dose.  The 
research indicated that cumulative sampling offers the most reliable and accurate method of sampling. 
 
Based on the above, the following recommendations were reviewed: 

• Base pass/fail of materials on cumulative values (µg/cm2) 
– 6.0 µg/cm2 for all TICs 
– Slightly higher than CWAs; achievable  
– Relatable to current breakthrough time requirements (60 min x 0.1 µg/cm2 min)  

• Utilize cumulative sampling protocols for all chemicals where feasible 
• Where cumulative sampling methods do not exist: 

– Standardize method for estimating cumulative value 
– Prescribe/Standardize sampling frequencies 

 
As a point of discussion, Dr. Baxter reminded attendees that when NFPA 1991 is posted for Public Input, 
all comments previously submitted should be resubmitted by their respective submitter if they wish to 
have them be addressed as part of the revision process.   
 
Improved Liquid Integrity Test – NFPA Fire Research Foundation 
 
Jeff Stull reviewed a joint research project to improve the liquid integrity test, ASTM F 1359, currently 
used in the NFPA 1991 standard and other NFPA standards.  While there have been benefits to using this 
method, there is some concern in the industry that utilization of this method may have lead to 
overdesign in current suits. 
 
Mr. Stull reviewed the current ASTM F 1359 methodology, procedures used and shortcomings. He also 
described other Liquid Integrity Test Variations per the attached presentation. Mr. Stull noted the 
scope/goal of the research is to replace visual methods with liquid sensors, provide real time detection 
and revise the exposure parameters to account for field exposures. He described selected sensors will 
be evaluated in a 2-stage process with bench scale tests for determining sensitivity and factors affecting 
performance (separation, dwell time, etc.).  Larger scale tests will also be conducted to assess sensor 
implementation. The sensors will be integrated as “patches” or directly into liquid absorptive garments. 
 
Mr. Stull described potential test method changes being considered and a possible system configuration. 
He noted the study will include the assessment of liquid penetration into ensembles and garments 
under simulated use conditions. Scenarios will include wet firefighting conditions, wet decontamination, 
and significant splash or spray.  The goal will to subsequently compare field performance versus test 
results and validate a test method through an inter-laboratory test program.  Mr. Stull described the 
project timeline and welcomed input from interested parties. 
 
It was noted that the Technical Support Working Group (TSWG) of the Department of the Defense’s 
Combating Terrorism Technical Support Office (CTTSO) has provided funding for the three projects being 



reported on at today’s meeting. The research is providing valuable input to the Test Method Task Group 
in their determinations. 
 
 
9.  Additional issues: 
Changes were made in NFPA 1992 & NFPA 1994 to require initial test data to be provided in the 
technical data package.  Language will need to be submitted by way of Public Input to include in NFPA 
1991. 
 
Language should also be submitted as Public Input to address use of an NFPA 1981 certified respirator 
with NFPA 1991 ensembles. Use of a closed circuit SCBA should be disallowed. 
 
It was also suggested that a comment be submitted to address annual testing of chemical warfare 
agents.  Questions were raised about the necessity of annual testing. 
 
Mr. Zeigler indicated he plans to submit a Formal Interpretation request for NFPA 1994 to address the 
PPDF systemic calculation.  Revisions to the MIST table will also be considered. 
 
Moving Forward 
Dr. Baxter stated that the TC will continue to hold teleconferences on the various test methods in the 
future.  The teleconferences will be announced and are open to everyone.   
 
As a reminder, and for future planning, the comment period for NFPA 1991 will close on January 3, 
2014. 
 
8.  Next Meeting. The next meeting of the Hazmat PC&E TC will be held in the Raleigh, NC area starting 
at 1:00 pm on February 18, 2014 and will conclude on February 21, 2014.   
 
9.  Adjournment.  There being no further business before the TC, the meeting adjourned at 5:00 pm. 
 
Respectfully submitted by: 
Patricia Gleason 
Secretary 
NFPA Haz Mat PC&E TC 
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Proposed Changes to NFPA 1991
Task Group Report

Technical Committee on HazMatTechnical Committee on HazMat 
Protective Clothing and Equipment
Meeting – Syracuse, 22‐23 July 2013

NFPA 1991 Task Group
Jason Allen
Jeff Stull

Overview of Survey

• Designed to assist task group to:
– Determine specific issues with current products

– Set priorities for revision efforts

• Areas of questions:Areas of questions:
– Experience and qualifications of respondents

– Respondent expectations and perceptions

– Ranking of areas needing improvement

– Frequency of exposures to specific hazards

• 398 Respondent as of July 21, 2013

Respondent Qualifications/Experience

370

380

237

Technician level qualified

Operations level qualified

Awareness level qualified

Have ≥ 3 yrs experience

338

258

384

349

0 50 100 150 200 250 300 350 400 450

NFPA 1991 Level A Suits

Wore Level A at incident

Wore Level A in training

Technician level qualified

Do Not Know No Yes

Respondent NFPA 1991 Perceptions

NFPA 1991 requirement set at right 
levels

Expect NFPA 1991 ensembles protect 
against all hazards

Understand NFPA requirements

No Opinion

Strongly Disagree

0% 50% 100%

NFPA ensembles should have 
mandatory flash fire protection

NFPA 1991 ensembles should have 
flame/heat resistance

NFPA 1991 ensembles should be fully 
encapsulating

NFPA 1991 ensembles prevent 
performing critical tasks

Strongly Disagree

Disagree

Not Sure

Agree

Strongly Agree

Respondent Priorities for NFPA 1991

427

450

569

613

630

G l bilit (19/118)

Field of vision (39/132)

Fine hand function (34/178)

Clarity of vision (66/167)

Physical hazard resistance (60/197)

238

245

311

325

380

427

0 100 200 300 400 500 600 700

Overall durability (10/90)

Flame/heat resistance (9/89)

Wearing comfort (17/115)

Speaking communications (15/107)

Liquid penetration (33/110)

General mobility (19/118)

Number of points based on scaled system (5 pts – 1st priority; 1 pt – 5th priority)
Information after priority area (# of first priority responses/# of total responses)

Respondent Hazard Frequency

103
126 114

100

150

200

250

300

27 18

65

0

50

100

Small fire or 
flame

Chemical 
flash fire

Liquefied gas 
leak

Liquid 
exposure

Gas/vapor 
exposure

Physical 
hazards*

Never (0%)
Rarely (<10%)
Occasionally (~25%)
Frequently (~50%)

* Physical hazard 
exposures which affect 
integrity of ensemble
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Criteria and Test Methods Reviewed

• Burst strength
• Cold temperature bending
• Cut resistance
• Puncture resistance (gloves)
• Puncture resistance (soles)
• Puncture propagation tear

• Slip resistance
• Glove hand function
• Flame resistance
• Thermal protective 

performance
• Gas‐tight integrity• Puncture propagation tear 

resistance
• Exhaust valve mounting 

strength
• External fitting pull out strength
• Seam/closure strength
• Impact/compression resistance

Gas tight integrity
• Maximum suit ventilation rate
• Overall ensemble function and 

integrity
• Overall ensemble inward 

leakage
• Flash fire resistance

Visor Burst Strength/PPT Resistance

• Issue:
– Rigid visor materials cannot be 
tested for physical properties 
without breaking apparatus

• Action Items:
– Establish basis for determining 
visor material as rigid

– Identify and validate alternative 
methods for evaluating visor 
physical properties

Visor Burst Strength/PPT Resistance

• Possible Solutions:
– Characterize visor material 
rigidity by selected method 
and establish threshold level

• Bending length (ASTM D1388)

– Apply other industry methods 
to rigid visors

• Falling dart (ASTM D1709)

• Drop ball or high mass impact 
tests  (ANSI Z87.1)

Cold Temperature Bending

• Issues:
– Current method problematic for 
measuring some garment/glove 
materials

– Rigid visor materials cannot be 
tested

• Action Items:
– Establish basis for determining 
visor material as rigid

– Identify and validate alternative 
methods for evaluating garment, 
glove, and visor materials

Cut/Puncture Resistance

• Issues:
– Cut resistance test practice has 
changed from using 25 to 20 mm 
blade travel distance

– No method available for calibrating 
puncture probepuncture probe

• Action Items:
– Collect data and compare product 
performance at both 20 and 25 mm; 
decide if changes for applied load 
are needed 

– Establish standard reference 
material for puncture resistance test

Footwear Test Updates

• Issues:
– References to footwear tests 
outdated, inconsistent with rest of 
project 

• Action Items:
– Remove sole puncture and 
footwear compression/impact 
resistance tests – replace with 
ASTM F2413 compliance

– Incorporate new criteria and test 
methods for sole abrasion 
resistance and slip resistance
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Physical Property Levels

Element Property NFPA 
1991

NFPA 
1992

NFPA
1994 
Class 2

NFPA 
1994 
Class 3

NIJ 
0116.00
LERL 1‐3

NIJ
0116.00 
LERL 4

Garment Burst strength 200 N 135 N 156 N 135 N 350 N 210 N

PPT* 49 N 25 N 32 N 25 N 50 N* 50 N*

Seam strength 2 88† 1 31† 1 31† 1 31† 500 N 350 NSeam strength 2.88† 1.31† 1.31† 1.31† 500 N 350 N

Gloves Cut resistance 200 g** 50 g 150 g 75 g 200 g** 200 g**

Puncture res. 22 N 11 N 15 N 11 N 15 N 15 N

Footwear Cut resistance 400 g** 350 g 550 g 350 g 200 g** 200 g**

Puncture res. 36 N 36 N 36 N 36 N 36 N 36 N

PPT – Puncture propagation tear resistance; NIJ0116.00  uses ASTM D1424 for 
Elmendorf tear resistance;
** NFPA 1991 and NIJ 0116.00 use 25 mm vs 20 mm blade travel distance
† Measurement in kN/m

Exhaust Valve/External Fitting Tests

• Issues:
– Push plate for exhaust valves too 
rigidly specified (mounting strength)

– Lab practice inconsistent with test 
specification for external fitting pull 
out strength test 

• Action Items:
– Adjust language to permit flexibility 
in sizing push plate

– Decide on appropriate approach for 
evaluation of external fittings

Glove Hand Function

• Issues:
– One of principal complaints 
among end users  

• Action Items:
– Examine existing data 

– Consider making requirement 
more strict

– Investigate performing the test 
while test subject is wearing full 
ensemble

Glove Hand Function Data

Glove 
Layers

Small 
#1

Small 
#2

Small 
#3

Small 
Avg.

Large 
#1

Large 
#2

Large 
#3

Large 
Avg.

3 186 181 ‐‐‐ 184 174 177 ‐‐‐ 176

3 224 224 ‐‐‐ 224 178 151 ‐‐‐ 165

2 226 189 ‐‐‐ 208 181 183 ‐‐‐ 182

3 227 171 155 184 138 137 136 137

2 250 181 ‐‐‐ 216 218 145 ‐‐‐ 182

3 168 176 186 177 177 190 167 178

3 358 352 339 350 216 174 159 183

Data obtained on compliant products in initial and annual testing; both 2‐ layer 
and 3‐layer glove systems included; individual replicate and average data

Overall Ensemble Function/Integrity

• Issues:
– Some parts of test have no criteria
– Test could be expanded to better 
address other wearer functions 
(dexterity, visual acuity, field of vision)

A ti It• Action Items:
– Set limit for trim for subject to remove 
and reinsert hand into gloves

– Consider time for overall activity 
– Investigate improvements to visual 
acuity test

– Assess addition of hand function and 
field of vision evaluations

Flame Resistance Test

• Issues:
– Compliance may be affected by test 
practice and interpretations (e.g., 
determination of melting)

– Test method undergoing change
B li it i b t– Baseline criteria may be too severe 

• Action Items:
– Examine historical compliance data
– Establish practice for indicating melting 
– Review changes to related ASTM D6413 
test method

– Revisit existing criteria for baseline tests
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Thermal Protective Performance Test

• Issues:
– Industry switching to ASTM 
F2700 from ISO 17493

– Potential downward shift of 
test results from change

• Action Items:
– Examine historical compliance 
data; determine if differences 
are significant 

– Revise test method to 
reference ASTM F2700

Flash Fire Performance Test

• Issues:
– Difficulty in achieving consistent test 
conditions; test repeatability

– Variation in test practice between 
laboratories

A ti It• Action Items:
– Compare lab test practices (ITS/UL) 
– Investigate test method changes 
(chamber cover, dummy SCBA, igniter, 
visual acuity measurement)

– Measure gas concentrations to 
determine chamber uniformity

– Increase from 1 to 3 replicates 

Gas‐tight Integrity/Suit Ventilation

• Issues:
– Debate on harmonization of criteria 

and test with EN 454
– Current internal pressure maximum 

for ventilation test may result in suit 
over design (additional valves)

• Action Items:
– Invite continued discussion on merit 

of higher pressure test parameters; 
ask for demonstration of safety‐
related issues

– Examine historical development data 
for ventilation test to determine if a 
change in the pressure is warranted

Overall Ensemble Inward Leakage
• Issues:

– Test is complicated and difficult to run
– Corrections are needed to address errors and 

differences in lab practice

• Action Items:
– Provide corrections to test method for flow rate 

tolerance, sampling port configuration, and 
equation

– Consider MIST as alternative test 

Return air

Pump B

Pump A

Sample Bag

Sample Bag

Test Chamber
Sampling Valves

1

2

3

4

Sampling Locations
1 – Middle of back
2 – Sternum 
3 – Forearm or calf
4 – Crotch 
NOTE – All tubing 
enters suit at same 
location to make 
wearer movement 
possible; origin of 
tubes inside suit 
show sampling 
location NOT point of 
suit entry.

Key Current Proposed Changes

Section(s) Change Justification

6.3/7.3 Remove current footwear toe impact/ 
compression resistance and sole puncture 
criteria and test methods; replace with 
ASTM F2413

Rest of project has made 
this change (e.g., NFPA 
1992)

7.5.7/8.20 Change footwear sole abrasion from ASTM  Same as above/ g
D1630 to ISO 4649

7.5.9/8.23 Change footwear sole slip resistance from 
ASTM F489 to ISO 13287

Same as above

8.1.6 Provide additional characteristics for 
footwear flexing apparatus

Same as above

8.6.12 Delete section (liquefied gas permeation) Redundant with 8.6.11

8.18 Replace ISO 17492 with ASTM F2700 Rest of project has made 
this change (e.g., NFPA 
1992)

Key Current Proposed Changes

Section(s) Change Justification

8.10/8.11 Add procedure to determine if visor is rigid; 
apply alternative test for rigid visors (burst 
strength and puncture propagation tear)

Current procedures do not 
accommodate rigid visors

8.4 Set minimum time for hand removal/ 
insertion at 5 minutes in overall function 

No criteria currently 
provided

and integrity test
p

8.26 Make change in test specification to permit 
different sized push plates (exhaust valve 
mounting strength)

Some valves cannot be 
tested with current 
procedures

8.25 Permit tacking ends of closure sample 
(closure strength)

Prevents failure due to 
sample preparation
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Assessment of Microclimates 
Within Protective Ensembles and 

Impacts to Test Methods

1

Presentation to:

Technical Committee on Hazardous Materials 
Protective Clothing and Equipment

July 22-23, 2013

Introduction/Background

• NFPA 1994 Standard requires ensembles to be evaluated for 
permeation resistance to chemical warfare agents (CWA) 
and toxic industrial chemicals (TIC)

• Current test is conducted at 90°F; 80% Relative Humidity 
(RH)

Project Objectives:

2

• Project Objectives:
– Determine whether current conditions  are representative of true 

exposure

- Specific focus on microclimate within the ensemble

– Determine the impact of swatch test methods and subsequent material 
performance if alternate conditions are identified

– Provide alternate language for incorporation into NFPA 1994 as 
necessary

Program Considerations

• Not all possible scenarios could be investigated
– Environmental conditions

– Ensemble types

– Test Participants (user)

– Duration

3

– Challenge compounds

• Final selection of microclimate/s for testing was a sampling of 
essentially infinite possibilities

• Test conditions must be achievable in laboratory testing 
environment

Approach-Determine Microclimate
• Determined microclimate within representative Class 2 and Class 3 

ensembles

• Test participants wearing ensembles walked on treadmill in controlled 
environment

– 50°F/50%RH, 77°F/55%RH and 77°F/80%RH

– Three participants walked for 60 minutes at approximately 2.5 mph for each 
condition/ensemble

4

• Measured and recorded temperature and relative humidity

– 6 internal locations, 3 external locations (immediately on outside of ensemble) 
and 2 locations within the chamber

• Reduced data to determine representative microclimates

• Selected final conditions for permeation testing

• Notes: Final results are very sensitive to specific sensor placement; 
alternative placement within suits could alter results presented here 

Front Rear

Sensor Placement

5

Test Chamber

6
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Microclimate Results-Temperature
• Values shown are estimated mean temperatures of all replicates tested across 
all body regions (results combined for Class 2 and Class 3 ensembles)

• Each body region block represents the mean of 60 data points (2 values per 
minute * 5 minutes * 2 ensembles * 3 participants)

• Begin= 5-10 min; Middle= 30-35 min; End= 50-55 min (from entering chamber)

7

Microclimate Results-Relative 
Humidity

• Values shown are estimated mean relative humidity of all replicates tested 
across all body regions (results combined for Class 2 and Class 3 ensembles)

• Each body region block represents the mean of 60 data points (2 values per 
minute * 5 minutes * 2 ensembles * 3 participants)

• Begin= 5-10 min; Middle= 30-35 min; End= 50-55 min (from entering chamber)

8

Microclimate Class Comparison
• Below data represent mid point time plots for each condition across all body 

areas (each point represents a different body location)

• Full data set for Condition 1/Class 2 not available

• Condition 1: 50°F/50%RH; Condition 2: 77°F/55%RH; Condition 3: 77°F/80%RH

9

Summary of Findings
• Temperature/RH significantly impacted by body region, 

external temperature, humidity and duration

• Differences noted between ensemble types (Class 2 and 
Class 3)

• Mean temperatures within the ensemble can reach as high 
as 96°F

10

– Individual values are higher (>100°F)

• Mean RH within the ensemble can reach 97%

• Large RH and absolute humidity gradients exist
– Current test conditions have high absolute humidity but do not address 

a gradient

Approach-Permeation Testing

• Modified test methods and fixtures to achieve alternative test 
conditions

• Executed permeation tests using a control material and 
representative 1994 Class 3 material

• Evaluated technical challenges and nuances of testing at 
alternate conditions

11

alternate conditions

• Evaluated variability of testing at alternate conditions 
compared to variability at current condition

Approach-Permeation Testing

• Swatches selected for testing:
– Commercially available Supported Polyvinyl Alcohol (PVA) protective 

gloves

– NFPA 1994 Class 3 garment 

• GD, HD and Morpholine selected as challenge chemicals
Morpholine selected as a relevant skin toxic chemical with known

12

– Morpholine selected as a relevant skin toxic chemical with known 
permeation through PVA control material

• PVA glove and Morpholine combination used as control
– Most likely pairing to observe significant permeation effects across 

environmental conditions (Morpholine is water miscible)

• Sampling from 0-1, 1-2, 2-4 hours; 4 hour cumulative values 
calculated
– Times >1 hr investigated because of potential longer wearing periods 

associated with APR-based ensembles
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Permeation Testing Conditions

Condition # Temperature Relative Humidity Sweat 
Treatment

1 (Baseline) 90ºF 80%

2 90ºF 80% (0% above swatch)

3 72ºF 90% X

4 95ºF 90%

13

• Each material/agent combination was not tested at all 
conditions

• Multiple tests conducted within single conditions

4 95 F 90%

5 105ºF 70% X

6 105ºF 90% X

Permeation Testing-Results 
Summary

Material Agent Treatment

0-4 Hour Geometric Mean of Cumulative Permeation (µg/cm2)

90 °F
80 %RH

90 °F/0 %RH 72 °F
90 %RH

95 °F
90 %RH

105 °F
70 %RH

105 °F
90 %RH90 °F/80 %RH

PVA Glove GD None 21.91 0.52 110.60 240.09 22.53 243.03

PVA Glove HD None 8.91 4.24 13.71 25.56 5.95 10.13

PVA Glove Morpholine None 19.02 8.68 N/A 29.07 N/A N/A

Cl 3 t i l t t d lti l diti

14

• Class 3 materials tested across multiple conditions 
throughout program

• 105°F / 70%RH challenged with HD/sweat determined to be 
most extreme condition able to be tested

• Bottom Line: Class 3 materials met the NFPA criteria for HD 
when tested at the 105°F / 70%RH condition:
– <0.07 µg/cm2 without sweat treatment

– 0.14 µg/cm2 with sweat treatment

Permeation Testing Observations

• Alternative test conditions are achievable and nominally 
repeatable

• Condensation within the test fixture and cells is very difficult 
to control/monitor at higher temperatures and RH

• Test methods are sensitive enough to detect changes in 
material performance at alternative conditions

15

material performance at alternative conditions

• The impact of testing full list of Industrial/TIC analytes at 
higher RH is unknown

• The ability of all labs to conduct testing at alternative 
conditions is unknown

Conclusions

• Microclimates exist within the protective ensembles that are 
more extreme (temp/RH) than the current 32º C/80% RH 
NFPA protocol

• Materials readily come in contact with sweat during wear

• Differences in performance at various test conditions can be 
significant

16

significant
– PVA glove material (non-relevant material)

• The impact of testing full list of Industrial/TIC analytes at 
higher RH is unknown

• A currently fielded Class 3 material met NFPA criteria when 
tested at more extreme conditions-no expected immediate 
impact with changes in test conditions

Recommendations
• No changes recommended to the standard

• Testing of fielded items at alternate conditions did not show any 
significant negative impacts on permeation results for CWA

• Added risk is too great compared to an unknown benefit

– Added technical complexity

– Added cost to spin up labs and verify/validate performance

17

– Testing all chemicals not possible at higher RH

– Potential added variance to an already variable test method

• It is impossible to capture all field scenarios in testing; therefore, the focus 
of the standard should remain at this historical baseline and minimizing 
lab bias at that condition rather than introducing more variability at this 
point

Questions?

18
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Jim Zeigler    J.P. Zeigler, LLC 
 
David Trebisacci    NFPA Staff 
 
 
 
 
 
 
 
 
 
 
 
 



Topic Test Method/Criteria 

Description 

Identified Issues Action Items 

Burst strength 

(garments and 

visors) 

 

ASTM D 751 (Ball Burst): 
This test measures the force 

required to burst a material.  

A material specimen is placed 

in horizontal holder while a 

tensile testing machine pushes 

a 25 mm diameter ball 

through the material. The 

force required to push the ball 

through the material is the 

bursting strength. 

Are appropriate levels 

set for NFPA 1991 

garment materials (most 

exceed by large 

margin); 

Some thick visors 

require very large 

forces to burst 

Review current 

performance criteria to 

determine if change is 

necessary; 

Look at physical 

properties applied to 

visor and determine if 

pre-test is needed to 

evaluate rigid visors 

differently than 

flexible visors 

Cold temperature 

bending 

(garment/gloves) 

 

ASTM D 747 (Modified): A 

small material specimen is 

placed in a stiffness testing 

machine.  The machine is 

placed in an environmental 

chamber where the 

temperature is maintained at -

13o F.  The machine measures 

the force (moment) required 

to bend the material at this 

temperature. 

Problems exist with 

some glove materials 

having marginal or non-

compliant performance. 

Base garment materials 

that are particularly 

flexible do not register 

on the machine.  The 

fixture also has some 

dimensions which limit 

thick materials ability 

to be tested. 

Investigate alternative 

tests based on 

embrittlement of 

material as opposed to 

measured torsional 

moment; use 

chlorinated 

polyethylene as control 

fabric for changes in 

test method (CPE 

should set 

unacceptable 

performance) 

 

Cold temperature 

bending (visor) 

 

ASTM D 2136: A sample 

material is placed in a special 

test jig with the whole 

assembly placed in an 

environmental chamber at a 

temperature of -13o F for 60 

minutes.  The jig rapidly 

bends the material and the 

sample is then examined for 

evidence of damage. 

Many visor materials 

are too thick to fit into 

fixture 

Rigid visor materials do 

not bend in test fixture 

 

Look at alternative test 

approach based on 

impact/fracture (see 

ANSI 87 for eye/face 

protection devices) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



March 15, 2013 
 
IN ATTENDANCE: 
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Ira Harkness    Department of the Navy 
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Topic Test Method/Criteria Description Identified Issues Action Items 

Cut resistance ASTM F1790: A small rectangular 

glove material specimen is placed 

on a metal mandrel of the cut test 

device.  A special blade is moved 

across the specimen until cut-

through is achieved.  The device 

measures the distance of blade travel 

before cut-through as determined by 

when the blade makes contact with 

the metal mandrel.  The distance of 

blade travel is determined using 

different weights on the device arm 

holding the blade.  The results of 

these tests if the blade travel 

distance is less than or greater than 

25 mm in the older version of the 

test, but 20 mm is now used in the 

more current test method. 

ASTM F1790 

modified to use 20 

mm cut resistance 

instead of 25; 

applied load in 

NFPA 1992 and 

1994 adjusted 

downward by 50 

g; specific changes 

and correlation not 

investigated 

Gather information 

on cut resistance data 

for various industry 

gloves reporting loads 

for both 20 and 25 

mm blade travel 

distances 

Consider reevaluating 

levels of cut 

resistance needed for 

appropriate protection 

in the field 

Puncture resistance 

(gloves/footwear 

upper) 

 

ASTM F 1342: A sample glove 

material specimen is then placed in 

a sample holder that is attached to a 

tensile testing machine.  The tensile 

testing machine, which is outfitted 

with a compression cell, has a probe 

on the opposite end with dimensions 

similar to a 6-penny nail.  The nail is 

pushed into the material sample at a 

fixed rate of speed, and the force 

required to puncture the material is 

measured. 

Variable results 

can be obtained 

based on quality 

of probe 

Identify criteria for 

acceptance of probe 

by examining 

geometry of probe or 

applying standard 

reference material  

 



Topic Test Method/Criteria Description Identified Issues Action Items 

Puncture resistance 

(footwear sole) 

 

ANSI Z41/ASTM F 2413: 
Footwear sole/heel specimens are 

placed in a holder that is attached to 

a tensile testing machine, which has 

been outfitted with a compression 

cell.  A probe, with dimensions 

similar to a thick nail, is attached to 

the other end of the tensile testing 

machine.  The probe is pushed into 

the material sample at a fixed rate of 

speed, and the force required to 

puncture the material is measured. 

None identified Ensure use of ASTM 

F2413 

Puncture propagation 

tear resistance 

(garments) 

 

ASTM D 2582: A material 

specimen is draped over the material 

holder platform on a puncture 

propagation tear tester.  A carriage 

on which a puncture probe is 

mounted slides down a vertical 

track, striking the material sample, 

causing it to tear.  The length of the 

tear is related to the force required 

to propagate that tear. 

Tears may not be 

uniform on fabric 

materials 

Add procedures to 

address non-uniform 

or v-shaped tears for 

determining puncture 

force 

Puncture propagation 

tear resistance 

(visors) 

 

See above description Many visors 

cannot be 

punctured even 

with heaviest 

carriage weight 

and causes 

puncture probe to 

break 

Identify different 

physical property set 

for visors that looks 

at other types of test 

methods (see burst 

strength) 
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Topic Test Method/Criteria Description Identified Issues Action Items 

Exhaust valve 

mounting strength 

 

A section of suit with installed 

exhaust valve is placed in a holder 

and a tensile testing machine is used 

to pull the value out of the suit 

material. The recorded force is the 

mounting strength 

Some of the smaller 

exhaust valves 

maker the fabric 

distort when pushed 

down due to the stud 

pushing on areas 

surrounding the 

valve versus 

applying the load to 

the valve only. 

Identify a smaller 

diameter of round 

stud, possibly 1” 

instead of 2” or allow 

the lab to choose a 

suitable stud such that 

the load is applied to 

the valve without 

causing damage to 

the valve 

External fitting pull 

out strength 

 

The portion of the suit where the 

fitting is installed is placed in a 

holder and a tensile testing machine 

is used to determine the force to 

pull the fixture from the suit wall 

Pull out strength 

actually fluctuates 

between pushing and 

pulling out 

Identify new 

language to 

accurately depict the 

test 

Seam/closure 

strength 

 

ASTM D 751 (Seam Strength): 
The strength of a seam is measured 

in the same way as material tensile 

strength.  In this test, a material 

seam sample is placed between two 

grips in a tensile testing machine 

and is pulled until it breaks. The 

same approach is used for testing 

the strength of closures. 

Issue with zippers 

coming unzipped.  

Results are 

drastically different 

if this happens. 

Identify a wider 

sample specimen or 

specify the language 

allowing zippers to be 

prepared in a manner 

that eliminates 

unzipping 
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David Trebisacci    NFPA Staff 
 

Topic Test Method/Criteria Description Identified Issues Action Items 

Impact and 

compression 

resistance 

 

ANSI Z41 (1.4): A footwear toe 

specimen is placed in a tensile test 

machine outfitted with a special 

device.  An impact assembly is then 

dropped on the toe specimen.  

Following impact, the toe specimen 

is observed for signs of compression 

by measuring the clearance inside the 

specimen. 

~3mm difference 

in test methods. 

Current products 

are still compliant 

using new ASTM 

method so no 

issues identified.  

Update test method 

from ANSI 

Z41Standard to ASTM 

F2413 

Ladder shank bend 

Resistance 

 

NFPA Test Protocol: The rigid 

portion of the footwear insole or 

rigid metal insert (called a ladder 

shank) is tested for deflection by 

placing a sample between two blocks 

and pushing down on its center.  The 

amount of deflection is measured on 

both ends. 

None identified  

Slip resistance 

 
ASTM F 489 (NFPA 1991)/ISO 

13287 (NFPA 1992 and 1994): For 

NFPA 1991, samples of footwear 

sole with tread are placed on a James 

machine.  This device moves the sole 

bottom against a specified surface 

and measures the coefficient of 

friction for both surfaces.  The test is 

performed under dry conditions. A 

different type of machine is used for 

NFPA 1992 and NFPA 1994 where 

the whole footwear sole is tested 

against a specified surface and the 

coefficient of friction is measured. 

None identified. 

James machine 

(ASTM F489) has 

been shown to 

produce 

significant 

variability vs. the 

ISO slip. 

Identify which type of 

machine is appropriate 

for upcoming 

consolidation of 

standards  
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Jeff Stull    International Personnel Protection, Inc. 
Jim Zeigler   J.P. Zeigler, LLC 
 
 

Topic Test Method/Criteria 

Description 

Identified Issues Action Items 

Glove hand function 

 

ASTM F2010: Human test 

subjects are timed in 

populating a pegboard with 

pins and repeat the test to 

develop proficiency and a 

consistent time. The same 

test subjects then wear gloves 

and repeat the tests. The 

percentage change in the test 

time relative to bare-handed 

is then calculated and used as 

the basis for setting 

performance criteria. 

Do the levels set for the 

current test method 

correspond with end 

user expectations? 

Does the test method 

evaluate gloves 

consistent with field use 

if gloves are separately 

tested from garment or 

ensemble? 

Are modifications 

needed for the test 

method to better 

address hand function 

issues? 

ITS to provide blind 

data for different types 

of glove systems that 

are currently certified; 

Investigation is needed 

to address how to 

perform testing if a 

human subject 

evaluates gloves as 

part of the current 

overall integrity and 

function test. 

 

Survey of key end 

user issues 

Not applicable An opportunity exists 

for getting information 

from end users at the 

upcoming HazMat 

Conference in 

Baltimore 6-8 June; 

survey questions may 

aid in helping the 

committee collect 

information pertinent to 

proposed revisions in 

the standard.  

Each task group 

member to propose 3 

questions to be 

included in the survey; 

Lion Apparel to 

investigate use of 

Survey Monkey for 

accessing broader 

audience;  

Plan needed for how to 

conduct survey, collect 

and analyze 

information. 
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Topic Test Method/Criteria 

Description 

Identified Issues Action Items 

Flame resistance 

 

ASTM F 1358: A folded 

material sample is placed in a 

vertical flame chamber.  A 

flame of specified 

characteristics is applied to 

the material's folded edge for 

3 seconds.  If the sample 

ignites, the test is 

discontinued.  If the sample 

does not ignite, the flame is 

reapplied to the same 

specimen for 12 seconds.  If 

the sample ignites during this 

subsequent exposure, the time 

the material continues to 

burn, and the distances 

burned are measured.  

Observations of burning 

behavior are also recorded. 

New edition of 

referenced standard, 

ASTM F1358, has a 

change in definition for 

“melting” that could be 

problematic for 

interpreting material 

performance; 

Clear direction needs to 

be set for determining 

whether interior 

material (layer) surfaces 

are examined following 

flame exposure 

Few differences exist 

between “base” and 

“flash fire” 

performance criteria;  

Changes in ASTM 

D6413 could impact 

ASTM F1358 

procedures; 

 

Intertek and UL to 

provide blind historical 

data for current 

compliant materials; 

Recommendations are 

needed for instructions 

to address testing of 

multiple layered 

composites, 

application of melting 

definition to exterior/ 

interior surfaces, and 

specification of 

exceptions to the test 

to apply new ASTM 

F1358 test method 

with older melting 

definition; 

New changes in D6413 

test method need to be 

examined relative to 

ASTM F1358; 

 



Topic Test Method/Criteria 

Description 

Identified Issues Action Items 

Flame resistance 

(continued) 

See above Todd Haines reported 

on a 1999 incident 

involving firefighters 

using Level A suits 

against fire involving 

HF; 

Jason Allen also 

reported that there was 

a recent incident where 

a responder caught in 

engine fire was able to 

exist while wearing a 

Level A suit. 

Feedback is needed 

from committee for 

determining 

appropriate adjustment 

of criteria (if needed) 

or through survey 

responses to specific 

questions. 

Thermal protective 

performance (TPP) 

 

ISO 17492 (NFPA 

1991)/ASTM F2700 (NFPA 

1992): Both tests are very 

similar but have subtle 

differences that may cause 

differences in results. In each 

test, a material specimen is 

placed on a thermal protective 

performance (TPP) testing 

device.  The specimen is 

exposed to a combination of 

quartz lamps and burners that 

produce both radiant and 

convective heat.  A weighted 

block is placed on the sample.  

This block contains a 

thermocouple that measures 

the rise in temperature on the 

side of the material specimen 

opposite the side exposed to 

heat.  The rate of the 

temperature rise is compared 

to the known skin response to 

heat in order to determine the 

amount of time required for a 

second-degree burn.  This 

time, multiplied by the heat 

exposure energy, is the TPP 

rating. 

ASTM F2700 does not 

give equivalent results 

as current ISO 17493 

(discrepancies were 

found where change 

was made to ASTM 

F2700 in other 

standards, e.g., 

structural firefighting 

protective clothing); 

Differences and impact 

of new test method is 

unknown. 

Intertek and UL to 

provide blind historical 

data for current 

compliant materials; 

UL to forward data 

comparison provided 

for NFPA 1971; 

Judgment to be applied 

whether test method 

differences are 

relevant to NFPA 

1991;  

ASTM F23 to be 

approached to 

determine if changes 

will be made to ASTM 

F2700. 
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Steve Corrado    UL 
Ira Harkness    Department of the Navy 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Karen Lehtonen    Lion Apparel, Inc. 
Susan Lovasic    The DuPont Company, Inc. 
Philip Mann    Kappler, Inc. 
Amanda Newsom   UL 
Jeff Stull     International Personnel Protection, Inc. 
David Trebisacci    NFPA Staff 
 
 

Topic Test Method/Criteria 

Description 

Identified Issues Action Items 

Survey of key end 

user issues 

Not applicable Potential survey 

questions were 

reviewed and input 

provided on changes. 

Suggestions included 

removing question 3 

and modifying 

questions 7, 8 and 9; 

adding a new section on 

hazard inventory; and 

changing the third 

section to have end 

users rank areas of 

desired improvements  

Jason Allen to put 

together modified 

survey based on 

recommended 

changes.  

Plan to finalize survey 

during next 

teleconference and 

discuss how survey 

will be implemented 

Glove hand function 

 

ASTM F2010: Human test 

subjects are timed in 

populating a pegboard with 

pins and repeat the test to 

develop proficiency and a 

consistent time. The same 

test subjects then wear 

gloves and repeat the tests. 

The percentage change in the 

test time relative to bare-

handed is then calculated and 

used as the basis for setting 

performance criteria. 

Jason Allen presented 

NFPA 1991 and NFPA 

1994 ensemble glove 

data for current hand 

function tests; data did 

not show differences 

between 2 and 3layered 

systems and also 

suggested that 600% 

may be too high of a 

requirement 

Additional data to be 

collected from UL to 

provide overview of 

test result levels. 

Intertek to choose 2 

ensembles with 

different glove systems 

and evaluate the glove 

hand function with test 

subject wearing entire 

ensemble 

 
 
Task Group Chair Jason Allen indicated that he would be circulating the survey questions to be 
discussed at the web conference meeting on May 24. 
 
 
 



May 24, 2013 
 
IN ATTENDANCE: 
 
Jason Allen, TG Chair   Intertek Testing Services 
Ted Buck     Orr Safety Corporation 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Karen Lehtonen    Lion Apparel, Inc. 
Susan Lovasic    The DuPont Company, Inc. 
Amanda Newsom   UL 
Jeff Stull     International Personnel Protection, Inc. 
David Trebisacci    NFPA Staff 
 

Topic Test Method/Criteria 

Description 

Identified Issues Action Items 

Survey of key end 

user issues 

(continued 

discussion) 

Not applicable A draft revised survey 

was reviewed and 

comments were 

solicited for changes in 

the survey questions; 

The principal change 

was to modify the 

selection of problem 

areas from choosing 

five items to 

prioritizing the top five; 

The methodology for 

distributing the survey 

and collecting results 

were also discussed 

A second revised 

survey will be sent to 

the task group for final 

review by Jason Allen; 

Lion Apparel will 

investigate how to post 

the survey 

electronically; If lion 

cannot post, Intertek 

will find a way, 

Jason Allen will put 

together draft language 

for an index card size 

notice of the survey to 

be handed out at the 

Baltimore Hazmat 

Conference asking first 

responders to complete 

the survey; NFPA will 

print the survey card 

and send 250 to 350 

cards to Susan Lovasic 

by 03 June.  Susan will 

distribute the survey 

cards to Manufacturers 

in attendance at the 

Hazmat Conference to 

have in their booths. 

The survey will run 

from 05-14 June.  

Complete Survey 

results will be 

distributed to the entire 

TC during the next 

meeting. 

 
 



May 31, 2013 
 
IN ATTENDANCE: 
 
Jim Carruth    Department of the Navy 
Steve Corrado    UL 
Ira Harkness    Department of the Navy 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Karen Lehtonen    Lion Apparel, Inc. 
Susan Lovasic    The DuPont Company, Inc. 
Philip Mann    Kappler, Inc. 
Amanda Newsom   UL 
Ulf Nystrom    Ansell Protective Solutions 
Jeff Stull (acting Chair)   International Personnel Protection, Inc. 
Jim Zeigler    J.P. Zeigler, LLC 
David Trebisacci    NFPA Staff 
 
 

Topic Test Method/Criteria 

Description 

Identified Issues Action Items 

Gas-tight integrity 

 
ASTM F 1052: The suit is 

inflated to 120 mm water 

gauge pressure, which is then 

reduced to 100 mm.  The 

pressure in the suit observed 

after 4 minutes. A pressure 

drop of no more than 20% is 

permitted for passing 

performance. 

No specific issues were 

identified with the 

current procedures; 

however, the argument 

was offered if the test 

should be harmonized 

with EN 464, which is 

applied in Europe and 

internationally; the 

question was raised if 

NFPA 1991 should 

specify details for 

pressure test kits. 

Any interested parties 

wanted to propose 

changing from ASTM 

F1052 to EN 454 were 

asked to provide test 

data showing potential 

benefits for more 

rigorous test 

conditions. 

Maximum suit 

ventilation rate 
NFPA Test Protocol/ASTM 

F 1052: Fixtures are added 

onto the suit for introducing 

high volume airflow and for 

measuring internal suit 

pressure.  Air is introduced 

into the suit at a rate of 500 

liters per minute, and the 

internal suit pressure is 

monitored.  The pressure 

cannot exceed 4 in. water 

gauge pressure. Gas-tight 

integrity of the suit is 

determined before and after 

the test and must meet the 

above criteria. 

Prior testing performed 

on encapsulating suits 

with fixed internal 

pressures up to 6 in. 

water gauge column. It 

was brought up that the 

current 4 in. 

requirement forces 

more exhaust valves to 

be used in the suit and 

that valves are 

considered a possible 

vulnerability because of 

their entry point into the 

suit. 

It was suggested that if 

a change to the internal 

pressure requirement 

was to be made, then 

the original data 

should be revisited and 

that historical data be 

assessed to determine 

if the change is 

warranted; 

It was further 

suggested that the task 

work be reexamined as 

the required physical 

activity inside the suit 

during overinflation 



Topic Test Method/Criteria 

Description 

Identified Issues Action Items 

Overall ensemble 

function and 

integrity 

 

ASTM F 1154/F 1052: The 

ensemble is worn by a test 

subject who follows the 

exercise protocols in ASTM F 

1154 to simulate use.  Gas-

tight integrity of the suit is 

determined before and after 

the test; Depending on the 

standard where the test is 

applied, an assessment is 

made for ability of test 

subject to complete tasks, for 

suit to accommodate heat 

protection, for test subject to 

see out of visor, for the test 

subject to reinsert their hands 

into the gloves after being 

removed, and for the closure 

remaining closed and flap in 

place, if present. 

No time is provided for 

the time of the test 

subject to remove and 

reinsert their hands as 

part of the test;  

A hand function test 

may be incorporated as 

part of this test. 

A suggestion of 5 

minutes was made as a 

reasonable expectation 

for the time required 

for the removal/ 

reinsertion of test 

subject hands. Intertek 

will be asked how 

current suits fare 

against this 

requirement; 

The hand function 

change is being 

addressed separately. 

Overall ensemble 

inward leakage 

 

NFPA Test Protocol: A suit 

is worn by a test subject 

inside a chamber that is filled 

with 1000 ppm of sulfur 

hexafluoride. As the test 

subject performs a series of 

stationary exercises, the 

interior volume of the suit is 

sampled. The interior samples 

are analyzed for sulfur 

hexafluoride and the 

percentage of gas leaking into 

the suit is calculated. The 

maximum permitted leakage 

is 0.02%. 

ITS raised an issue if 

the challenge level 

could be raised for 

improved test accuracy; 

A change in the 

tolerance for the pump 

flow rate (8.8.4.3) was 

suggested; 

The equation in 8.8.6 

should be corrected; 

Use of MIST as an 

alternative means for 

assessing suit vapor 

integrity was discussed; 

The overall utility of 

encapsulating gas-tight 

suits was discussed. 

The group was against 

a change in the 

challenge level 

because the TLV for 

SF6 is set at 1000 ppm; 

The potential of SF6 to 

be banned was noted 

and that the committee 

needs to be prepared to 

switch to an alternative 

gas in the future; 

It was agreed that the 

flow rate tolerance 

could be changed to 

±0.01 L/min (8.8.4.3); 

The group cited MIST 

as much too expensive 

as an alternative test; 

Concerns for use of 

vapor-protective suits 

should be investigated 

through the upcoming 

survey 

 
 

 
 
 
 
 
 



June 21, 2013 
 
IN ATTENDANCE: 
 
Jason Allen, TG Chair   Intertek Testing Services 
Brian Clifford    FBI 
Mike Kienzle    W.L. Gore & Associates, Inc. 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Karen Lehtonen    Lion Apparel, Inc. 
Susan Lovasic    The DuPont Company, Inc. 
Philip Mann    Kappler, Inc. 
Amanda Newsom   UL 
Jeff Stull     International Personnel Protection, Inc. 
David Trebisacci    NFPA Staff  
 

Topic Test Method/Criteria 

Description 

Identified Issues Action Items 

Flash fire resistance 

(overall suit) 

 

NFPA Test Protocol: A 

sample vapor-protective suit 

is placed on a human form 

mannequin inside a large 

chamber.  The chamber is 

filled with propane to its 

upper flammable range and is 

ignited.  The effects of the 

simulated chemical flash fire 

are observed and a gas-tight 

or liquid-tight integrity test is 

performed afterwards. This 

test is intended to simulate the 

worst case exposure during a 

chemical flash fire lasting 

approximately 6 seconds.  

Suits cannot exhibit after-

flame lasting more than 2 sec, 

and must maintain a reduced 

level of gas-integrity.  In 

addition, suit uses must be 

able to see 20/100 out of the 

visor. 

The most significant 

concern is the test 

variability as impacted 

by environmental 

conditions (such as the 

effect of the wind since 

the test is performed 

outdoors); inconsistent 

procedures were noted 

in methods for the 

manikin cover, igniter 

type and placement, 

number of igniters, use 

of chamber cover, 

application of trial tests,  

time of ignition, and 

measurement of visual 

acuity; suggestions 

were made that 

temperature and 

propane concentration 

should be measured 

inside chamber for 

reporting purposes to 

assist in determining 

appropriate conditions 

for performing test in 

the future; concerns 

were also raised for 

requiring only one 

replicate test given the 

variability of test. 

Intertek and UL will 

compare key parts of 

the procedures to 

determine areas that 

may benefit from 

standardization. These 

include specifications 

for the chamber cover, 

dummy SCBA to fill 

suit volume, igniter, 

igniter location, how 

many igniters, conduct 

of trial tests, interval 

for igniting chamber, 

and procedures for 

measuring visual 

acuity using SCBA 

facepiece together with 

suit visor and 

permitting adjustment 

of suit during the 

measurement; 

additional 

measurements such as 

gas concentration to be 

specified at set 

locations and reported 

with results; increase 

from one to three 

replicates for initial 

certification testing. 

 
 



The recent NFPA 1991 survey results were briefly discussed and the suggestion was made to 
extend the survey and seek other end user groups for its distribution with the analysis of data 
prior to the July committee meeting. A copy of the current survey results will be attached to the 
Agenda for the July meeting. 
 
 
June 28, 2013 
 
IN ATTENDANCE: 
 
Jason Allen, TG Chair   Intertek Testing Services 
Christina Baxter, TC Chair  U.S. DOD CTTSO TSWG 
Bill Haskell    NIOSH/NPPTL 
Mike Kienzle    W.L. Gore & Associates, Inc. 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Susan Lovasic    The DuPont Company, Inc. 
Amanda Newsom   UL 
Jeff Stull     International Personnel Protection, Inc. 
David Trebisacci    NFPA Staff  
 
 
 
Action Items to date were reviewed and follow on assignments and responsibilities were 
assigned.  See Attachment NFPA 1991 Task Group Action Items through 6-28-2013. 
 
 
 
 
July 12, 2013 
 
IN ATTENDANCE: 
 
Jason Allen, TG Chair   Intertek Testing Services 
Christina Baxter, TC Chair  U.S. DOD CTTSO TSWG 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Karen Lehtonen    Lion Apparel 
Susan Lovasic    The DuPont Company, Inc. 
Philip Mann    Kappler, Inc. 
Amanda Newsom   UL 
Ulf Nystrom    Ansell Protective Solutions 
Jeff Stull     International Personnel Protection, Inc. 
David Trebisacci    NFPA Staff  
 
 
The task group focused on the most recent results provided by the survey, which through July 
11, 2013 had provided a total of 363 respondents. In examining the priority areas to be 
addressed by the committee based on the survey responses, the following statistics were 
shown (courtesy of Jeff Stull’s analysis): 
 
 



 
1. Physical hazard resistance (576 pts), 181 respondents indicating as a priority, 52 as first 

priority 
2. Clarity of vision (547 pts), 149 respondents, 36 first priority 
3. Fine hand function (532 pts), 166 respondents, 31 first priority 
4. Field of vision (410 pts), 120 respondents, 36 first priority 
5. General mobility (379 pts), 122 respondents, 17 first priority 
6. Liquid penetration resistance (366 pts), 106 respondents, 32 first priority 
7. Overall wearing comfort (289 pts), 107 respondents, 17 first priority 
8. Ability to communication through speaking (278 pts), 93 respondents, 13 first priority 
9. Overall wearing durability (221 pts), 81 respondents, 10 first priority 
10. Resistance to burning/heat degradation (217 pts), 80 respondents, 7 first priority 

 
The task group addressed possible interpretations of these data and discussed how readily 
some the issues could be addressed in the current revision of NFPA 1991. For example, the 
survey has consistently shown clarity of vision and field of vision as two areas not addressed 
by the standard directly as having a high priority an area of complaint by first responders. It 
was pointed out that limited time was available for developing new tests and some efforts 
would have to be moved to the next revision cycle. The top area in the survey with the most 
respondents indicating a priority was resistance to physical hazards; fine hand function and 
general mobility also filled out the top five most ranked priorities. The task group discussed 
how hand function might be addressed during the overall integrity and function test by 
including hand function assessments as part of that evaluation. It was additionally pointed out 
that the ability to communicate without a radio also ranked as one of the top 10 priority areas. 
A suggestion was made by Chairman Baxter that NFPA 472 should be examined for the types 
of tasks first responders must be able to perform and to ensure that vapor protective 
ensembles readily permitted the performing those tasks. Recommendations were also made to 
look at the ergonomics section of the Canadian standards, the EN943 Standard, and the NIJ 
CBRN standard. 
 
Some discussion occurred in preparation for the tour at Intertek Testing Services on Monday 
22 July 2013 before the start the committee meeting. Jason Allen explained that there are 23 
participants and that the group might have to be split into two groups. Specific requests were 
made for showing the overall integrity and function test along with other tests such as flame 
resistance, glove hand dexterity, cold temperature bending, and flash fire. It was also 
suggested that certain test props, which are portable, brought to the meeting.  Jason Allen 
requested a gas detector for the tour.  Chairman Baxter volunteered to ask for someone to 
bring one. 
 
 
October 3, 2013    1:00 to 2:00 p.m. ET 
 
IN ATTENDANCE: 
 
Jason Allen, TG Chair   Intertek Testing Services 
Brian Clifford    FBI 
Steve Corrado    UL 
Russ Greene    Battelle 
Todd Haines    DFW International Airport 
Beth Lancaster    U.S. DOD CTTSO TSWG 



Karen Lehtonen    Lion Apparel 
Susan Lovasic    The DuPont Company, Inc. 
Philip Mann    Kappler, Inc. 
Amanda Newsom   UL 
David Salter    UL 
Jeff Stull     International Personnel Protection, Inc. 
Kristin Williamson   The DuPont Company, Inc. 
David Trebisacci    NFPA Staff  
 
The task group went over a document prepared by Jason Allen that summarized the specific 
issues, history, and recommendations for modifying the current overall flash fire test in NFPA 
1991 (attached). This document included a comparison of the different test features between 
Intertek Testing Services (ITS) and Underwriters Laboratories (UL). The task group discussed 
possible approaches for determining which features of the test should be standardized. It was 
suggested that some non-sample trial tests be conducted over the coming months using 
sensors positioned on a stand within the chamber at the location of the manikin. 
Recommendations were made for using thermocouples set at different heights and different 
spacing within the chamber. Additional suggestions were provided for measuring the gas 
concentration at a couple locations within the chamber. Sensor readings will be used to 
determine if certain test features contribute differences in measured temperatures or gas 
concentrations. It was decided that ITS and UL will work out the specifics of the respective 
testing and report back to the task group at a later date.  
 
Related historical testing conducted by Kappler using a small scale chamber with the 
measurement of chamber temperature profiles was also reported. Phil Mann indicated that he 
would provide some prior test information that includes small scale chamber temperatures, 
which might be useful to the task group. In addition, a 1993 article addressing the development 
of the original flash fire test was discussed. This article is available upon request. 
 
 

  



 

NFPA 1991 Flash Fire Test 

 

Background: 

Flash Fire Test 

Complete NFPA 1991 and NFPA 1992 ensembles are evaluated for their performance in a full 

scale flash fire test as part of the optional flash fire protection requirements in both standards. 

Testing is performed to an NFPA Test Protocol that was developed under a U.S. Fire 

Administration contract (TRI, 1992). The test is based on a simulated flash fire exposure of the 

protective ensemble created by the ignition of a propane-filled chamber. This testing has the 

following characteristics: 

A sample chemical protective ensemble is placed on a human form mannequin inside a large 

fire-rated test chamber of specified dimensions (2 m wide by 2 m deep by 2.5 m high or 6.5 ft  

6.5 ft  8 ft) that has transparent front and back walls as shown in Figure 5-46.  A stand is used 

to support the suited manikin in an upright position 305 mm (1 ft) off of the chamber floor. 

 
Figure 5-46. Protective Ensemble in Flash Fire Test Chamber Prior to Ignition 

Leak-free ports are included in the chamber for both the introduction of the 99% pure 

propane gas and a lead for a remote igniter. The test chamber is filled with propane to its 

upper flammable range (2.1 to 10.1%) and after 30 seconds is ignited using a remote 

electrical igniter.  The laboratory is required to control the concentration of propane such 

that the ignited propane-air mixture will produce a visible flash fire that lasts 7 ± 1 

seconds. A photograph of a typical flash fire exposure is provided in Figure 5-47. The 

concentration of the propane in the chamber is checked with a combustible gas meter or 

similar device. 



 
Figure 5-47. Protective Ensemble in Flash Fire Test Chamber During Simulated Flash Fire 

The flash fire is observed from both the front and the back simultaneously and a videotape 

recording is made of the event. This video documentation is used to help determine any 

continued burning of the suit after the flash fire ceases and is reported as afterflame time in 

seconds. After the ensemble has been completely cooled, it is removed from the manikin and 

examined for physical damage from thermal exposure. For NFPA 1991 ensembles, a gas-tight 

integrity test is performed according to procedures described in Section 5.1.1. Exposed NFPA 

1992 protective ensembles are evaluated for liquid-tight integrity described in Section 5.1.4. 

 

The visibility through the suit visor, if present, is evaluated using a human subject wearing the 

ensemble following the exposure and performing a visual acuity test. The test is applied to only 

one replicate ensemble. This test is intended to simulate the worst case exposure during a 

relatively prolonged chemical flash fire. No part of the ensemble is permitted to exhibit 

afterflame times lasting more than 2 seconds. Ensembles must further maintain a minimum level 

of integrity as ascertained by a gas-tight or liquid-tight integrity test (see above).  In addition, suit 

wearers must be able to see out of the visor at a visual acuity of at least 20/100 after exposure. 

 
Principle Objective: Identify changes to make test method application more consistent between 

laboratories 

Tasks:  

 Identify all differences between ITS and UL in conducting test and decide how test 

procedures can be corrected and better standardized 

 Prepare specific changes to test methodology 

 Determine types of measurements to be made and where measurements should be made 

within chamber and suit interior (chamber temperature and propane concentrations; 

internal suit temperature) 

 Select specific equipment for making recommended measurements 

 Demonstrate ability to use measurement techniques for collecting chamber data in sample 

tests 

 Decide on how to modify procedures to add data collection and reporting requirements 

First teleconference objectives:  

 Review list of differences and decide how specific test parameter should be standardized 

 Review recommended measurements and procedures for making measurements; agree on 

specific measurement approaches to be used 

 

  



Characteristic Intertek UL Important? 

Igniter Location Ignites over ladder 

range 

4 Locations spread 

evenly along front 

of chamber 

 

Igniter Style Ladder-style igniter Spark Plugs 

attached in 

Parallel to electric 

source 

 

Tyvek attachment 

Style 

2x4 holding down 

around the edge 

Stapled a 

minimum of 3 

times to chamber 

wall on each of 

the 4 sides 

 

Gas Meter Singer-DTM 325 Gas flow 

rotometer and 

pressure gage 

 

Viewing Area 

size/location 

Front and back 

nearly full glass 

wall 

Narrow glass on 

both sides of 

chamber 

 

Wall Construction 2x4 studs with 

lining of concrete 

backerboard 2 layers 

and seams taped and 

caulked with FR 

materials 

2x4 studs with 

chipboard 

exterior, FR sheet 

rock interior, FR 

caulk and lined 

with SS sheet 

metal and painted 

black with high 

temp paint 

 

Manikin Fiberglass- 

unknown model 

Fiberglass- 

unknown model 

 

Manikin Mounting 

Base 

Steel base made 

internally, air gaps 

around. Bent sheet 

metal boot bindings 

12” high elevated 

base with pole.  

Manikin leans on 

pole and is loosely 

tied to pole with 

FR rope 

 



Door Style Safety Glass door  Standard style 

steel exterior door 

 

Fill Time Approx 4 min 135-145 seconds 

depending on 

weather or other 

environmental 

conditions 

 

Manikin cover Wrapped in Silica 

cloth and 2112 suit 

None  

Door seal Stay-co clamps top 

and bottom (likely 

not 100% gas tight) 

Taped shut around 

the perimeter 

 

 

 

 

Suggestions: 

 

It will be nearly impossible to determine how important each item is within the method without a 

huge amount of testing.  I think we have a few options and we may be able to combine them in 

all/some forms: 

 

Option Pro Con 

Create a calibration manikin or vertical 

rod with Thermocouples like NFPA 

1981 Heat and Flame Calibration and 

measure the min-max temperature at 

each height and an overall average 

temperature 

We will have a much more 

repeatable exposure in the 

next edition 

May be very difficult to 

achieve. Calibration burn 

may vary significantly and 

we do not want a situation 

where we keep calibrating 

until it is met and don’t 

know what the next burn 

is. 

Specify models, locations,… of every 

item specified above and make those 

mandated pieces of equipment 

 

Burns should be the same May require significant 

investment 

Monitor gas concentrations at each 

point and report them during next 

editions testing 

We will build a pool of 

data to better define the 

test 2 editions from now 

No correlation will be 

accomplished until 2 

editions from now 

 

 

 

 

 

 

 



 

 

 

Questions: 

 

1. If we go the detector route is the model important or just seeing with certain accuracy? 

2. Would gas have to be mixed to properly measure? Mix will likely cause percussion style 

ignition. 

3. Are we really just looking for total gas or boundary layer conditions? 

4. Internal suit data?  If so via TC or calorimeter type device? 

 

 

Actions: 

 

1. Philip Mann will email some data they have gathered using TCs and Cu Calorimeter 

2. Jeff Stull will email ASTM presentation that was given on this subject 

3. Intertek and UL are discussing options to instrument chamber with TCs at 0, 1.5, 3, 4.5, 

6ft off of the base that the manikin stands.  TCs would be on the centerline of the manikin 

and one located at each height at approx. 1.5 ft towards the front and 1.5 ft towards the 

igniter wall.  DAQ shall sample min of every 0.1 sec 

4. Follow-up burns will be performed once DAQ is decided upon  

5. Follow-up call will be scheduled to review all the data 

  



October 9, 2013    1:00 to 1:40 p.m. ET 
 
IN ATTENDANCE: 
 
Jason Allen, TG Chair   Intertek Testing Services 
Brian Clifford    FBI 
Steve Corrado    UL 
Shawn Deaton    NCSU 
Nick Galloway 
Russ Greene    Battelle 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Chris Mekeel    NSCU 
Amanda Newsom   UL 
Kevin Ross    NCSU 
Robin Royster    UL 
David Salter    UL 
Jeff Stull     International Personnel Protection, Inc. 
Kristin Williamson   The DuPont Company, Inc. 
David Trebisacci    NFPA Staff  

 

 
A discussion was led by Jeff Stull and Chris Mekeel on different possible approaches for 
measuring impact of NFPA 1991 glove systems on hand function. Jeff Stull described the 
existing requirements as found in NFPA 1991 involving the pegboard test (ASTM F2010) and 
functional assessments during the overall ensemble function and integrity test. He explained 
that the latter test involved evaluations of hand function including the use of tools but this 
aspect the test was not timed. Chris Mekeel explained that most NFPA 1991 glove systems 
were bulky and cumbersome because of the other criteria in the standard, namely chemical 
permeation resistance and flame resistance. Chris Mekeel then went over his findings for 
reviewing the types of tasks that emergency responders conducted while wearing NFPA 1991 
ensembles. He indicated that these roles involved hand functions such as writing, operating 
instruments, moving items, and opening doors or equipment. He also pointed out that exterior 
gloves can become wet during decontamination. He described a couple of different tests that 
have been developed previously including the torque test (used in NFPA 1971) and a newer 
“lift” test. The latter test involves determining the height of a cylinder from a protruding surface 
that can be grasped and pulled out by the wearer. Kevin Ross provided additional detail on this 
test method. Steve Corrado pointed out that the ASTM F2010 test method specifies smooth 
pins instead knurled pins as used in NFPA 1971 and that this clarification should be made if 
the test was continued in NFPA 1991. 
 
The task group decided that Jeff Stull would work with Chris Mekeel and other members of 
NCSU to develop information for measuring glove hand function using a variety of methods, 
both practical and measurement-oriented, for a limited set of glove types. The glove types 
would involve a plain rubber glove, a rubber glove in combination with a flat foil glove, and a 
rubber glove in combination with a flat foil glove and an outer aramid glove. The group would 
obtain the samples, conduct the evaluations, and report back to the task group later this year. 
Concurrent with these efforts, the selected individuals would develop the survey to ask first 
responders about specific hand functions they are required to perform while wearing NFPA 
1991 ensembles to better understand the creation of some practical-based assessments. The 



survey will be developed and sent to a similar forum as was done earlier by the task group to 
look at overall test priorities. 
 
 
 
October 23, 2013   11:00 to 11:30 a.m. ET 
 
IN ATTENDANCE: 
 
Nick Galloway    UL 
Russ Greene    Battelle 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Susan Lovasic    The Du Pont Company, Inc. 
Amanda Newsom   UL 
Robin Royster    UL 
David Salter    UL 
David Trebisacci    NFPA Staff  
 

Cut Resistance Test 

 

Current State of NFPA 1991  
 
ASTM F1790-1997 Edition 

 

Requirement: Blade shall have a travel distance of not less than 25 mm with a: 

Glove load: 200 g 

Footwear Upper load: 400 g 

 

Current (2005 ed.) Method Variability 

 

1. References three different methods which relate to two different apparatuses: 

a. Cut Protection Performance Tester (CPPT and Modified CPPT) 

b. Tomodynamometer (TDM-100) 

 

2. Results between the two methods and testers are not comparable. 

 

3. The current equipment that is used at UL is the CPP tester.  There have been updates to other NFPA 

standards within the Project to change the 25 mm requirement to 20 mm and/or reduce the weight by 

50g based on a change to the ASTM specimen mounting method.  The change in specimen mounting 

made the test more severe and therefore a revised  requirement and/or weight was needed. 

 

4. Re-testing current glove materials and combinations will not likely present any new useful 

information.  Materials that are currently tested have results that are much higher than the 25 mm 

requirement .  Materials that do result in distances close to the result are not generally repeatable or 

consistent, and would not be preferred for generating a requirement. 

 

5. Blades used for this testing are not supplied at a quality control level desired for this test.  The 

manufacturer(s) of these blades do not have enough of a financial interest to tighten the quality control 

needed to reduce the variability of the cutting blades.  The test labs have a practice to replace the 

blades after each use (or frequently) to ensure a sharp blade is being used for each test.  This practice 

does not correct the issue that the blades may be variable as supplied. This could be accommodated by 

having a requirement that takes into account a relatively large deviation for measured performance. 

 

Current F23.20 Work 



 

1. It appears that the standard will be divided into two different methods: one for each of the types of 

equipment. There is currently no solution to known issues with the method. 

 

Path Forward 
 
ASTM F1790-2005 Edition 

 

Requirement: Blade shall have a travel distance of not less than 20 mm with a: 

Glove load: 150 g 

Footwear Upper load: 350 g 

-or- 

Test current acceptable and unacceptable products maintaining a 20 mm cut blade travel distance and using 

various loads to determine new load requirement. The task group could consider a product as unacceptable 

such as a thin rubber glove and ensure to see how the proposed test conditions discern its performance 

using the 20 mm blade travel criterion. We do not foresee a problem with footwear since most of the 

footwear in this industry is made with relatively heavy gauge rubber. 

 

Increase Reliability for Short Term Solution 

 

1. Continue to monitor and change blades as frequently as possible 

2. Recommend updating  NFPA 1991 to the 2005 edition of ASTM F1790 with the NFPA modifications for 

weight and blade cut distance  

3. As a result of #2, this will incorporate a neoprene reference material to verify blade sharpness (see ASTM 

F1790, sec. 6.4). 

4. Previous efforts supported by the Correlating Committee (June, 2011) have updated all other standards 

(except 1991 and 1977) to reduce the weight and also reduce the cut distance requirement in order to 

accommodate the method changes introduced by the 2005 edition of ASTM F1790.  Recommend adopting 

the changes proposed by the Correlating Committee.  See attached supporting documentation. 

 

Long Term Solution 

 

Wait for ASTM to revise and update the methods.  Perform round robin testing for repeatability and determine the 

solutions for known problems. 

 

Puncture Resistance Test 

 

Current State of NFPA 1991  
 
ASTM F1342-1996 Edition 

 

Requirement: Puncture resistance shall be 22 N or greater 

 

Testing Issues 

 

The replacement cycle for the puncture probe is not defined.  This can lead to inconsistencies between labs where 

preventative maintenance cycles do not match. 

 

Path Forward 
 

1. In order to improve consistency between labs, a standard reference material may be added to the 

verification procedure.  It is desired to add the same procedure to this standard that is used in NFPA 1999 

so that the equipment is maintained on a consistent basis. 

2. The only material being used currently is found in NFPA 1999 and is described as 0.025 mm thick 

ultrahigh molecular weight high density polyethylene (10.3 N).  Is this acceptable? 

 



Some additional commentary was provided by Jeff Stull to Amanda Newsome following the task group 

teleconference with the suggestion that the NFPA 1999 data on EMS gloves involving the associated testing with 

high density polyethylene be reviewed to determine if any statistical information can be applied for its use as a 

standard reference material for NFPA 1991 and other standards. A recommendation was also made to consider 

specifying utilizing a new blade for each cut as applied in the cut resistance test. 

 

 
 

October 28, 2013   9:00 to 9:30 a.m. ET 
 
IN ATTENDANCE: 
 
Shawn Deaton    NCSU 
Bill Fithian    SEI 
Nick Galloway    UL 
Russ Greene    Battelle 
Mike Kienzle    W.L. Gore & Associates, Inc. 
Karen Lehtonen    Lion Apparel 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Susan Lovasic    The Du Pont Company, Inc. 
Amanda Newsom   UL 
Bryan Ormond    NCSU 
Jeff Stull     International Personnel Protection 
Don Thompson    NCSU 
Kristin Williamson   The Du Pont Company 
Jim Zeigler    J.P. Zeigler, LLC 
David Trebisacci    NFPA Staff  
 
 

A discussion was led by Bryan Ormond and Jeff Stull on the potential to replace the SF6 
inward leakage test with the Man-In-Simulant-Test (MIST).  Bryan Ormond explained that 
current criteria of < 0.02% breakthrough allowed in the SF6 test would correspond to a pass/fail 
protection factor of 5,000 in a standard MIST evaluation.  He then explained that currently the 
limit of detection/limit of quantification for most labs conducting MIST testing was 30 ng/PAD 
which only allows for a maximum calculated protection factor of 1,000 in a standard MIST 
evaluation.  Therefore, he explained that to keep the current inward leakage criteria either the 
detection limits for the MIST would have to be lowered or the challenge concentration or time 
would need to be raised.  He discussed that increasing the exposure time from 30 minutes was 
not an option because of the SCBA limitation and that the methyl salicylate challenge 
concentration would have to be increased from 100 mg/m3 to 500 mg/m3 to reach the PF of 
5,000.   
Jeff Stull and Jim Zeigler began to discuss the approach of raising the challenge exposure, 
and if the performance criteria should remain at the < 0.02%.  Jeff Stull and Bryan Ormond 
discussed the performance criteria and the challenge concentration in regards to the 
toxicologically relevant exposures.  Bryan Ormond, Jeff Stull and Jim Zeigler then discussed 
whether ensembles with different levels of protection (1991, 1994 Class 2, 1994 Class 3) 
should be exposed at varying challenge levels with the same toxicological performance 
criteria, or exposed at the same challenge levels with varying performance criteria (PF values).  
Bryan Ormond explained that there should be no other issues with following the current MIST 
standard for use with 1991 ensembles. 
 



The task group decided that Jeff Stull would share a database of toxicological data on toxic 
industrial chemicals and chemical warfare agents with Bryan Ormond and others at NCSU.  
Bryan Ormond will then work on a white paper offering potential ways to adjust the challenge 
exposures to allow the MIST to be used in place of the SF6 test.  This white paper will also 
begin to correlate the exposures and performance criteria with the toxicological data from the 
database.  The white paper will be shared with the task group prior to the January deadline for 
including changes to the standard. 
 
 
November 4, 2013   1:00 to 2:00 p.m. ET 
 
IN ATTENDANCE: 
 
Jason Allen    Intertek 
Christina Baxter    U.S. DOD CTTSO TSWG 
Steve Corrado    UL 
Bill Fithian    SEI 
Nick Galloway    UL 
Russ Greene    Battelle 
Todd Haines    DFW International Airport 
Bill Haskell    NIOSH 
Karen Lehtonen    Lion Apparel 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Susan Lovasic    The Du Pont Company, Inc. 
Amanda Newsom   UL 
Michael O’Loughlin   Onguard Industries 
Bobby Shelton 
Mike Starrett 
Jeff Stull     International Personnel Protection 
Kristin Williamson   The Du Pont Company 
David Trebisacci    NFPA Staff  
 
 
Jeff Stull prepared a white paper that was distributed to the task group prior to the 
teleconference to address the current flame resistance test method and criteria provided in 
NFPA 1991. This paper was used to provide the background and issues for the current 
procedures and requirements. In addition, he covered prior task group activity including how 
the flame resistance requirement was perceived as part of the survey of end users conducted 
this past summer. He reported that the initial investigation in this area has included the 
identification of alternative test methods and possible changes to the existing test method. He 
also described limited test data that shows that the folded edge procedure in ASTM F1358 
may pose a more rigorous challenge than other textile flame resistance test methods. The 
issue for material melting, particularly as it may occur underneath an outer protective fabric 
was also discussed. 
 
A 2 phase approach was recommended. The first phase entails activity that could assist in 
preparing Public Input prior to the deadline for NFPA 1991 at the beginning of January 2014. 
The steps involved reassessing the flame and high heat exposure scenarios faced by first 
responders, selecting a representative range of materials for evaluation, specifying 2 to 3 
different test methods, and then conducting experiments with the selected materials and 



procedures. The outcome of this particular approach would be information that could be 
proposed for incorporation within NFPA 1991.  
 
The second phase involves the creation of a flame exposure simulation which mimics the kinds 
of field flame exposure events that are of concern to first responders. The same fabrics 
evaluated in the first phase would be subject to the simulation. The results from the simulation 
and Phase 1 bench-scale testing would then be compared to determine which test best 
provided a ranking consistent with the simulation findings. Adjustments would then be made 
the selected test method and final procedures would be prepared for committee consideration. 
 
Jeff Stull invited comments on the proposed materials and selected test methods from the task 
group members and asked if those comments could be provided by the time of the next task 
group meeting scheduled for Wednesday, November 13. 
 
 
November 22, 2013   1:00 to 2:00 p.m. ET 
 
IN ATTENDANCE: 
 
Jason Allen    Intertek 
Steve Corrado    UL 
David Filapowksi   UL 
Bill Fithian    SEI 
Nick Galloway    UL 
Mike Kienzle    W.L. Gore & Associates, Inc. 
Karen Lehtonen    Lion Apparel 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Susan Lovasic    The Du Pont Company, Inc. 
Amanda Newsom   UL 
Jeff Stull     International Personnel Protection 
Kristin Williamson   The Du Pont Company 
David Trebisacci    NFPA Staff  
 
 
Two different topics were covered. The first topic was a re-examination of the proposed 
changes to the flash fire test procedures. Steve Corrado described equipment that was put 
together by UL for the purpose of measuring temperatures within the chamber during flash fire 
test trials. It was explained that 31 Type K, 30-gauge fiberglass-wrapped thermocouples would 
be used to measure temperature at specific locations on a stand representing the position of 
the manikin, inside the chamber, and outside the chamber. The data collection rate was 
reported to be at 20 readings per second. UL indicated that they plan to run a couple of trials 
using this set up and report their findings in a future email to the task group. Dave Filapowski 
described UL’s experience in conducting this test where the fill time ranges from 2 minutes to 2 
minutes 10 seconds and consistently provided the desired exposure concentration at UL. UL 
did not indicate any specific problems with varied outdoor temperature or humidity conditions. 
UL will provide the information to Intertek Testing Services so that they can reproduce this 
testing to determine if there are any variations in exposure temperatures. 
 
The second topic was an update on the investigation of different procedures that can be used 
for measuring the physical properties of visor materials used in encapsulating suits. Jason 



Allen reported on four different techniques that are specified as part of ANSI Z 87.1 for eye and 
face protection devices. He described three different apparatuses that used a drop height with 
either a needle, blunt high mass object, or round steel ball. He further reported on the use of a 
quarter inch diameter steel ball projected at high velocity horizontally at the eye and face 
protection device. He suggested that these tests could replace the current puncture 
propagation tear resistance test and perhaps even the burst strength test for visor materials. 
The most significant challenge in applying these tests had to do with how the specimen or suit 
sample would be positioned on a holder and contacted by the physical object in the method. A 
variety of different approaches were discussed with the task group generally agreeing to a 
holder that would allow the visor to rest between two supported stands for permitting contact of 
the dropped object onto the visor. This approach was thought best because it would not 
require of constraints that would normally be applied to samples of this type and be more 
representative of the product’s field use. 
 
It was suggested that a number of materials be acquired and evaluated using these test 
methods. The blunt high mass object was considered the most appropriate match for the 
puncture propagation tear test, but investigation of the other drop techniques was suggested. 
In addition, the task group reasoned that the retention of the burst strength test, using a ball 
burst approach, should be viable in the physical property testing of visors. 
 
Jason Allen also recommended using one of the drop tests or the high velocity ball bearing test 
as a means for evaluating visor embrittlement and a cold temperature evaluation. 
 
Recommendations were made that Public Input would need to be created to cover each of 
these areas in time to meet the early January 2014 deadline. 
 
 
December 4, 2013   1:00 to 2:00 p.m. ET 
 
IN ATTENDANCE: 
 
Shawn Deaton    NCSU 
Bill Fithian    SEI 
William Gabler    NCSU 
Nick Galloway    UL 
Mike Kienzle    W.L. Gore & Associates, Inc. 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Susan Lovasic    The Du Pont Company, Inc. 
Chris Mekeel    NCSU 
Amanda Newsom   UL 
Robin Royster    UL 
David Salter    UL 
Jeff Stull     International Personnel Protection 
Kristin Williamson   The Du Pont Company, Inc. 
David Trebisacci    NFPA Staff  
 
The principal topic covered related to ways for improving NFPA 1991 ensemble hand function 
and the specific test methods and criteria applied for its measurement. Jeff Stull and Chris 
Mekeel provided a handout to cover the current status, prior task group activity, and future 
proposed task group efforts related to this topic. This handout is attached. 



 
Jeff Stull provided background information on the current hand function testing required by 
NFPA 1991, which includes a functional assessment of gloves through the overall integrity and 
function test (section 8.4) and a pegboard-based dexterity assessment of end users wearing 
just the gloves alone (section 8.17). He then described recent task group efforts to examine 
modifications of both tests. For the overall integrity and function test, it has been proposed to 
set time limits on various tasks related to hand function. In addition, the use of a panel that 
includes switches and knobs and other small items requiring fine dexterity has been proposed 
to be used as part of this overall evaluation. Changes to both the method and the criteria have 
been proposed for the pegboard test, which include the use of knurled steel pins, instead of 
smooth pins, and a reduction of the overall maximum permitted percentage of barehanded 
control test time. Robin Royster indicated that there could be a significant difference 
(improvement) for the use of knurled pins. 
 
Chris Mekeel described two additional methods for consideration to supplement the existing 
pegboard dexterity test. These include a torque test which is now part of NFPA 1971 and a 
“lift” test which was developed by NC State as part of a glove project for evaluating structural 
firefighting gloves. These tests may address certain aspects of hand function that are not 
currently addressed in the standard. It is proposed that assessments be made of a limited 
number of representative glove systems to see how both tests rank glove performance. Chris 
Mekeel also pointed out that one aspect of the NFPA 1991 standard that could dramatically 
affect gloves is a change to the current permeation test requirements. 
 
Jeff Stull and Chris Mekeel indicated that they would provide Public Input to NFPA 1991 by the 
deadline of 3 January 2014 as a means for formally proposing these changes. 
 
Amanda Newsome announced that UL has successfully completed instrumented testing of 
their flash fire chamber and was ready to release results. She reported that the temperature 
profiles were remarkably consistent among the multiple measurement areas taken. 
 
There are some discussion as to the timing and ability to propose new changes to NFPA 1991. 
Susan Lovasic asked for clarification on the submission procedures for both Public Input and 
committee proposals. Dave Trebisacci explained that input could be provided by both means; 
however, the provision of input to the public process would afford earlier committee review of 
any intended changes. 
 
Jeff Stull asked the task group to be prepared to go over the remaining topics at the next 
teleconference scheduled for 11 December 2013. He indicated that this would be the last task 
group meeting prior to the deadline for submitting Public Input and that during this 
teleconference assignments should be made for submission of Public Input on each of the 
areas for which the task group has been working. 
 
 
 
 
 
 
 
 
 



December 11, 2013   1:00 to 2:20 p.m. ET 
 
IN ATTENDANCE: 
 
Jason Allen    Intertek 
Bill Fithian    SEI 
Beth Lancaster    U.S. DOD CTTSO TSWG 
Susan Lovasic    The Du Pont Company, Inc. 
Amanda Newsom   UL 
Michael O’Loughlin   Onguard Industries  
Bryan Ormond    NCSU 
Jeff Stull     International Personnel Protection 
Kristin Williamson   The Du Pont Company, Inc. 
Jim Zeigler    J.P. Zeigler, LLC 
David Trebisacci    NFPA Staff  
 
 
Bryan Ormond provided a white paper on the MIST evaluation relative to NFPA 1991. His 
premise was to achieve the same protection factor that is now specified in the standard (PF = 
5000). He provided an analysis for what changes would have to be made in order to match this 
level with a sufficient margin to provide for appropriate test discrimination. He went through a 
number of possible changes including increasing the concentration, lengthening the exposure 
time, improving the detection sensitivity, and expanding the PAD area.  Jeff Stull proposed a 
protection factor on the order of 1000 as being more appropriate. The task group concluded 
that the MIST procedures would be added to NFPA 1991 during Public Input by Bryan 
Ormond. 
 
Amanda Newsom provided data on the NFPA 1991 Flame Test Method and will submit input 
on the procedure as public comment.  Data and the thermocouple diagram were submitted to 
the task group prior to the call. 
 
All of the topics from the start of the task group were reviewed and assigned who would submit 
Public Input, if a change was needed.  The minutes were updated real time and reflect all 
assignments.  These assignments are also recapped below: 
 

Topic Area Assignment 

Changes to visor-related physical properties, including PPT, burst, 
and cold resistance; incorporation of new tests for visor Impact 
resistance 

Jason Allen 

Improvements in cut and puncture resistance Amanda Newsome 

Harmonization of footwear requirements with NFPA 1992 and 1994 Jeff Stull 

Procedural change for garment PPT testing Jeff Stull 

Changes to fitting pull out test Jeff Stull 

Replacement of SF6 test with MIST Bryan Ormand 

Improvements and additional documentation requirements for flash 
test 

Amanda Newsome 

Changes to integrity and function test to address glove function Jeff Stull 

Addition of additional glove tests for torque and lift Chris Mekeel 

Clarification of seam test procedures and interpretation Amanda Newsome 



Changes to flame resistance test Jeff Stull 

 
 
All input needs to be submitted by January 3, 2014. 
 
 
 
Respectfully submitted, 
 

Jason Allen 
 
Chair, TG on NFPA 1991 
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Public Input No. 106-NFPA 1991-2014 [ Global Input ]

Change title to:  "Vapor-Protective Ensembles for Hazardous Materials Emergencies and CBRN
Terrorism Agents"

Additional Proposed Changes

File Name Description Approved

PI_1_Title.docx input form 

Statement of Problem and Substantiation for Public Input

The title of this standard should be changed based on the transfer of Class 1 requirements from NFPA 1994-2001 
and the reorganization of NFPA 1994-2007.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 12:44:30 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...
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Change title to read “Vapor-Protective Ensembles for Hazardous Materials Emergencies and 

CBRN Terrorism Incidents”. 

 



Public Input No. 182-NFPA 1991-2014 [ Global Input ]

Global change: remove or modify any requirement that specifically requires that the vapor-
protective ensemble encapsulate both the wearer and their respiratory equipment.

Additional Proposed Changes

File Name Description Approved

PI_23_Global.docx input form 

Statement of Problem and Substantiation for Public Input

Any requirement for encapsulation is considered design-restrictive; required NFPA 1981 SCBA already meet 
CBRN requirements.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 09:17:50 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

2 of 238 1/8/2014 2:34 PM



Global change: remove or modify any requirement that specifically requires that the vapor-

protective ensemble encapsulate both the wearer and their respiratory equipment. 

 



Public Input No. 109-NFPA 1991-2014 [ Section No. 1.1.1 ]

1.1.1*   

This standard shall specify minimum requirements for the design, performance, testing, documentation,
and certification of vapor-protective ensembles and ensemble elements used by emergency response
personnel during hazardous materials incidents and chemical, biological, or radiological terrorism
incidents.

Additional Proposed Changes

File Name Description Approved

PI_2_1.1.1.docx input form 

Statement of Problem and Substantiation for Public Input

The chemical/biological/radiological protection terminology should be harmonized with the work in NFPA 1994 to 
establish CBRN protection.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 12:56:19 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...
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Revise the end of Section 1.1.1 to read as follows: 

1.1.1. “...and for protection from chemicals, biological agents, and radiological particulates 

(CBRN) encountered as terrorism agents.” 

 



Public Input No. 8-NFPA 1991-2013 [ Section No. 1.1.1 ]

1.1.1*   

This standard shall specify minimum requirements for the design, performance, testing, documentation, and
certification of vapor-protective ensembles and ensemble elements used by emergency response
personnel during hazardous materials incidents and chemical, biological, or radiological terrorism incidents.

(*The last item on radiological is misleading.  Consider adding paragraph 2 from A.1.1.1 to the 1.1 Scope
or editing/removing radiological reference.)

Statement of Problem and Substantiation for Public Input

The last item on radiological is misleading.  Consider adding paragraph 2 from A.1.1.1 to the 1.1 Scope or 
editing/removing radiological reference.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 18 15:16:42 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 155-NFPA 1991-2014 [ Section No. 1.1.2 ]

1.1.2  

This standard shall also specify criteria for chemical agents, biological agents, and radioactive particulates
encountered during terrorism incidents.

Additional Proposed Changes

File Name Description Approved

PI_3_1.1.2.docx input form 

Statement of Problem and Substantiation for Public Input

The paragraph is redundant with the proposed modification of Paragraph 1.1.1.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:39:12 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...
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Delete Section 1.1.2 and renumber following sections accordingly. 

 



Public Input No. 9-NFPA 1991-2013 [ Section No. 1.1.2 ]

1.1.2  

This standard shall also specify criteria for chemical agents, biological agents, and radioactive particulates
encountered during terrorism incidents.

(*Not sure I understand the meaning of this statement.  The sentence is unclear as written.)

Statement of Problem and Substantiation for Public Input

Not sure I understand the meaning of this statement.  The sentence is unclear as written.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 18 15:20:12 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 156-NFPA 1991-2014 [ Section No. 1.1.6 ]

1.1.6  

This standard alone shall not specify requirements for protection against ionizing radiation, cryogenic liquid
hazards, or explosive atmospheres.

Additional Proposed Changes

File Name Description Approved

PI_4_1.1.6.docx input form 

Statement of Problem and Substantiation for Public Input

Harmonization with NFPA 1994.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:40:05 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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1.1.6*This standard shall not specify requirements for the respiratory protection that is 

necessary for proper protection with the protective ensemble. Respiratory protection for 

hazardous materials emergencies and CBRN terrorism incidents is a critical part of the overall 

protection and shall be specified and provided by the authority having jurisdiction. 

 



Public Input No. 108-NFPA 1991-2014 [ Section No. 1.1.7 ]

1.1.7 *    

This standard shall not specify requirements for the respiratory protection that is necessary for proper
protection with the protective ensemble Only open circuit, self-contained breathing apparatus, that is
certified to NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus for Fire and
Emergency Services,  shall be worn with NFPA 1991 compliant ensembles .

Statement of Problem and Substantiation for Public Input

It is the intent of the committee to specify the performance of the respirators by adopting, in whole, the 
requirements of NFPA 1981. The accompanying annex language also addresses the use of closed-circuit SCBA, 
which are also excluded from the NFPA 1981. 

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 12:54:54 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 157-NFPA 1991-2014 [ Section No. 1.2.1 [Excluding any Sub-Sections] ]

The purpose of this standard shall be to establish a minimum level of protection for emergency response
personnel against adverse vapor, liquid-splash, and particulate environments during hazardous materials
incidents, and from specified chemical and biological terrorism agents in vapor, liquid splash, and
particulate environments during chemical and biological terrorism incidents.

Additional Proposed Changes

File Name Description Approved

PI_5_1.2.1.docx input form 

Statement of Problem and Substantiation for Public Input

The chemical/biological/radiological protection terminology should be harmonized with the work in NFPA 1994 to 
establish CBRN protection.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:41:14 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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1.2.1* The purpose of this standard shall be to establish a minimum level of protection for 

emergency response personnel against adverse vapor, liquid-splash, and particulate 

environments during hazardous materials incidents, and from specified chemical and biological 

terrorism agents in vapor, liquid splash, and particulate environments during chemical and 

biological CBRN terrorism incidents. 

 



Public Input No. 158-NFPA 1991-2014 [ New Section after 1.3.5 ]

TITLE OF NEW CONTENT

Type your content here ...

Additional Proposed Changes

File Name Description Approved

PI_6_1.3.6_A.1.3.6.docx input form 

Statement of Problem and Substantiation for Public Input

The standard does not currently evaluate the ensemble with a closed circuit SCBA.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:43:09 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Add a new Section 1.3.6, and an associated annex item A.1.3.6. 

1.3.6* Requirements of this standard shall not apply to the use of closed circuit SCBA. 

A.1.3.6 The testing in this standard is currently limited to an NFPA 1981-compliant open circuit 

SCBA. 

 



Public Input No. 28-NFPA 1991-2013 [ Section No. 2.2 ]

2.2  NFPA Publications.

National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 1500, Standard on Fire Department Occupational Safety and Health Program, 2002
edition 2013  edition .

NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus for Fire and Emergency
Services, 2002 edition 2013  edition .

Statement of Problem and Substantiation for Public Input

Update of NFPA references to current edition

Submitter Information Verification

This PI has not been submitted yet

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 55-NFPA 1991-2013 [ Section No. 2.2 ]

2.2   NFPA Publications.

National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 1500, Standard on Fire Department Occupational Safety and Health Program,2002 2013 edition.

NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus for Fire and Emergency
Services,2002 2013 edition.

Statement of Problem and Substantiation for Public Input

Updating methods to current edition

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 13:17:57 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 27-NFPA 1991-2013 [ Section No. 2.3.1 ]

2.3.1  ANSI Publications.

American National Standards Institute, Inc., 25 West 43rd Street, 4th floor, New York, NY 10036.

ANSI Z41, Standard for Personal Protection — Protective Footwear, 1999.

ANSI Z87.1, 2010 edition,  American National Standard for Occupational and Educational Personal Eye
and Face Protective Devices

ANSI Z89.1, Standard for Industrial Head Protection, 1997.

Statement of Problem and Substantiation for Public Input

Comments submitted to modify other methods reference this specific standard and edition 

Submitter Information Verification

Submitter Full Name: Jason Allen

Organization: Intertek Testing Services

Street Address:

City:

State:

Zip:

Submittal Date: Thu Dec 26 15:27:37 EST 2013

Copyright Assignment

I, Jason Allen, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jason Allen, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

13 of 238 1/8/2014 2:34 PM



Public Input No. 30-NFPA 1991-2013 [ Section No. 2.3.1 ]

2.3.1  ANSI Publications.

American National Standards Institute, Inc., 25 West 43rd Street, 4th floor, New York, NY 10036.

ANSI Z41, Standard for Personal Protection — Protective Footwear , 1999.ANSI Z89.1,
American  Standard for Industrial Head Protection, 1997 2009 .

Statement of Problem and Substantiation for Public Input

ANSI Z41 is not longer referenced because it has been replaced by ASTM F2413. Reference to ANSI Z89.1 has 
been updated to most current edition.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 09:54:17 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 59-NFPA 1991-2013 [ Section No. 2.3.1 ]

2.3.1   ANSI Publications.

American National Standards Institute, Inc., 25 West 43rd Street, 4th floor, New York, NY 10036.

ANSI Z41, Standard for Personal Protection — Protective Footwear , 1999.ANSI Z89.1, Standard for
Industrial Head Protection, 1997.

Statement of Problem and Substantiation for Public Input

Removing ANSI and replacing with ASTM F2413.  ANSI has been replaced by this ASTM method.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 54-NFPA 1991-2013 [Section No. 2.3.2] Safety Shoe Requirement

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 13:32:50 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 31-NFPA 1991-2013 [ Section No. 2.3.2 ]

2.3.2  ASTM Publications.

American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM D 747, Standard Test Method for Apparent Bending Modulus of Plastics by Means of a Cantilever
Beam, 2002 2009 .

ASTM D 751, Standard Methods of Testing Coated Fabrics, 2000.ASTM D 1630, Standard Test Method
for Rubber Property — Abrasion Resistance (NBS Abrader) , 2000 2006 (2011) .

ASTM D 2136, Standard Test Method for Coated Fabrics — Low Temperature Bend Test, 2002 2012 .

ASTM D 2582, Standard Test Method for Puncture Propagation Tear Resistance of Plastic Film and Thin
Sheeting, 2003 2009 .

ASTM D 4157, Standard Test Method for Abrasion Resistance of Textile Fabrics (Oscillatory Cylinder
Method), 2002 2013 .

ASTM F 392, Standard Test Method for Flex Durability of Flexible Barrier Materials, 2004 2011 .

ASTM F 489, Standard Test Method for Static Coefficient of Friction of Shoe Sole and Heel Materials as
Measured by the James Machine , 1996.ASTM F 739, Standard Test Method for Resistance of Protective
Clothing Materials to Permeation by Liquids or Gases Under Conditions of Continuous Contact,
1999a 2012 .

ASTM F 903, Standard Test Method for Resistance of Protective Clothing Materials to Penetration by
Liquids, 2003 2010 .

ASTM F 1052, Standard Test Method for Pressure Testing of Vapor-Protective Ensembles, 2002 2009 .

ASTM F 1154, Standard Practice for Qualitatively Evaluating the Comfort, Fit, Function, and Integrity of
Chemical Protective Suit Ensembles, 2004 2011 .

ASTM F 1301, Standard Practice for Labeling Chemical Protective Clothing, 2001 2011e1 .

ASTM F 1342, Standard Test Method for Resistance of Protective Clothing Materials to Puncture,
1996 2005 (2013) e1 .

ASTM F 1358, Standard Test Method for Resistance of Protective Clothing Materials to Flame
Impingement, 2000 2008 .

ASTM F 1359, Standard Test Method for Measuring the Liquid Penetration Resistance of Protective
Clothing or Protective Ensembles Using a Shower Spray While on a Mannequin, 2004 2013 .

ASTM F 1790, Standard Test Methods for Measuring Cut Resistance of Materials Used in Protective
Clothing, 1997 2005 .

ASTM F 2010, Standard Test Method for Evaluation of Glove Effects on Wearer Hand Dexterity Using a
Modified Pegboard Test, 2000. 2010.

ASTM F 2413, Performance Requirements for Protective (Safety) Toe Cap Footwear , 2011.

ASTM F 2700, Standard Test Method for Unsteady-State Heat Transfer Evaluation of Flame Resistance
Materials for Clothing with Continuous Heating, 2008 .

Statement of Problem and Substantiation for Public Input

Changes to reference update standards to current editions and account for changes in selected or new test 
methods.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.
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Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 09:57:26 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

17 of 238 1/8/2014 2:34 PM



Public Input No. 54-NFPA 1991-2013 [ Section No. 2.3.2 ]

2.3.2   ASTM Publications.

American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM D 747, Standard Test Method for Apparent Bending Modulus of Plastics by Means of a Cantilever
Beam, 2002 2010 .

ASTM D 751, Standard Methods of Testing Coated Fabrics, 2000 2011 .

ASTM D 1630, Standard Test Method for Rubber Property — Abrasion Resistance (NBS Abrader),
2000 2012 .

ASTM D 2136, Standard Test Method for Coated Fabrics — Low Temperature Bend Test, 2002 2012 .

ASTM D 2582, Standard Test Method for Puncture Propagation Tear Resistance of Plastic Film and Thin
Sheeting, 2003 2009 .

ASTM D 4157, Standard Test Method for Abrasion Resistance of Textile Fabrics (Oscillatory Cylinder
Method), 2002 2013 .

ASTM F 392, Standard Test Method for Flex Durability of Flexible Barrier Materials, 2004 2011 .

ASTM F 489, Standard Test Method for Static Coefficient of Friction of Shoe Sole and Heel Materials as
Measured by the James Machine , 1996.ASTM F 739, Standard Test Method for Resistance of Protective
Clothing Materials to Permeation by Liquids or Gases Under Conditions of Continuous Contact,
1999a 2012 .

ASTM F 903, Standard Test Method for Resistance of Protective Clothing Materials to Penetration by
Liquids, 2003 2010 .

ASTM F 1052, Standard Test Method for Pressure Testing of Vapor-Protective Ensembles, 2002 2009 .

ASTM F 1154, Standard Practice for Qualitatively Evaluating the Comfort, Fit, Function, and Integrity of
Chemical Protective Suit Ensembles, 2004 2011 .

ASTM F 1301, Standard Practice for Labeling Chemical Protective Clothing, 2001 2011 E1 .

ASTM F 1342, Standard Test Method for Resistance of Protective Clothing Materials to Puncture,
1996 2005 .

ASTM F 1358, Standard Test Method for Resistance of Protective Clothing Materials to Flame
Impingement , 2000. Effects of Flame Impingement on Materials Used in Protective Clothing Not
Designated Primarily for Flame Resistance, 2008

ASTM F 1359, Standard Test Method for Measuring the Liquid Penetration Resistance of Protective
Clothing or Protective Ensembles Using a Shower Spray While on a Mannequin, 2004 2007 .

ASTM F 1790, Standard Test Methods for Measuring Cut Resistance of Materials Used in Protective
Clothing, 1997 2005 .

ASTM F 2010, Standard Test Method for Evaluation of Glove Effects on Wearer Hand Dexterity Using a
Modified Pegboard Test, 2000 2010 .

ASTM F 2413, Standard Specification for Performance Requirements for Protective (Safety) Toe Cap
Footwear , 2011.

Statement of Problem and Substantiation for Public Input

Updating the methods and titles to the current edition.

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC
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Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 13:05:25 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 2-NFPA 1991-2012 [ Sections 2.3.2, 2.3.3, 2.3.4 ]

Sections 2.3.2, 2.3.3, 2.3.4

2.3.2  ASTM Publications. 

American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM D 747, Standard Test Method for Apparent Bending Modulus of Plastics by Means of a Cantilever
Beam, 2002.

ASTM D 751, Standard Methods of Testing Coated Fabrics, 2000.

ASTM D 1630, Standard Test Method for Rubber Property — Abrasion Resistance (NBS Abrader), 2000.

ASTM D 2136, Standard Test Method for Coated Fabrics — Low Temperature Bend Test, 2002.

ASTM D 2582, Standard Test Method for Puncture Propagation Tear Resistance of Plastic Film and Thin
Sheeting, 2003.

ASTM D 4157, Standard Test Method for Abrasion Resistance of Textile Fabrics (Oscillatory Cylinder
Method), 2002.

ASTM F 392, Standard Test Method for Flex Durability of Flexible Barrier Materials, 2004.

ASTM F 489, Standard Test Method for Static Coefficient of Friction of Shoe Sole and Heel Materials as
Measured by the James Machine, 1996.

ASTM F 739, Standard Test Method for Resistance of Protective Clothing Materials to Permeation by
Liquids or Gases Under Conditions of Continuous Contact, 1999a.

ASTM F 903, Standard Test Method for Resistance of Protective Clothing Materials to Penetration by
Liquids, 2003.

ASTM F 1052, Standard Test Method for Pressure Testing of Vapor-Protective Ensembles, 2002.

ASTM F 1154, Standard Practice for Qualitatively Evaluating the Comfort, Fit, Function, and Integrity of
Chemical Protective Suit Ensembles, 2004.

ASTM F 1301, Standard Practice for Labeling Chemical Protective Clothing, 2001.

ASTM F 1342, Standard Test Method for Resistance of Protective Clothing Materials to Puncture, 1996.

ASTM F 1358, Standard Test Method for Resistance of Protective Clothing Materials to Flame
Impingement, 2000.

ASTM F 1359, Standard Test Method for Measuring the Liquid Penetration Resistance of Protective
Clothing or Protective Ensembles Using a Shower Spray While on a Mannequin, 2004.

ASTM F 1790, Standard Test Methods for Measuring Cut Resistance of Materials Used in Protective
Clothing, 1997.

ASTM F 2010, Standard Test Method for Evaluation of Glove Effects on Wearer Hand Dexterity Using a
Modified Pegboard Test, 2000.

ASTM F 2700, Standard Test Method for Unsteady-State Heat Transfer Evaluation of Flame Resistant
Materials for Clothing with Continuous Heating, 2008.

2.3.3  FIA Publication. 

Footwear Industries of America, 1420 K Street, NW, Washington, DC 20005.

FIA Standard 1209, Whole Shoe Flex, 1984.
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2.3.4  ISO Publications. 

International Organization for Standardization, 1, rue de Varembé, Case postale 56, CH-1211 Geneve 20,
Switzerland.

ISO 27, Guidelines for corrective action to be taken by a certification body in the event of misuse of its mark
of conformity, 1983.

ISO 65, General requirements for bodies operating product certification systems, 1996.

ISO 9001, Quality Management Systems — Requirements, 2000.

ISO 17011, General requirements for accreditation bodies accrediting conformity assessment bodies, 2003.

ISO 17025, General requirements for the competence of testing and calibration laboratories, 1999.

ISO 17492, Clothing for protection against heat and flame — Determination of heat transmission on
exposure to both flame and radiant heat , 2003.

Additional Proposed Changes

File Name Description Approved

Hold_NFPA1991FAE-HAZ_2.3.2.pdf Held Comment 1991-2 

Statement of Problem and Substantiation for Public Input

NOTE: This proposal appeared as Comment 1991-2 (Log #8) which was held from the F11 ROC on Proposal 
1991-1.
  The proposed reference test method for the conduct of thermal protective performance (TPP) has been updated 
and includes an improved calibration protocol. The new method permit reporting of TPP values greater than 60 
cal/cm2.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection Inc

Street Address:

City:

State:

Zip:

Submittal Date: Tue Dec 11 13:27:04 EST 2012

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Report on Proposals  –  November 2014 NFPA 1991
_______________________________________________________________________________________________
1991-     Log #1  FAE-HAZ

_______________________________________________________________________________________________

Jeffrey O. Stull, International Personnel Protection, Inc.
Revise text to read as follows:

Add to 2.3.2: ASTM F 2700,
2008.

Delete from 2.3.4: ISO 17492,
2003

The test apparatus specified in ISO 17492,

shall be
used.

Radiant protective performance testing shall be performed in accordance with ISO 17492, Clothing
for protection against heat and flame--determination of heat transmission on exposure to both flame and radiant heat,
Standard Test Method for Unsteady-State Heat Transfer Evaluation of Flame Resistant Materials for Clothing with
Continuous Heating, shall be used with the following modifications:

(1) An exposure heat flux of 84 kW/m2 (2.0 cal/cm2s) shall be used.
(2) (1) The contact configuration optional spacer shall not be used for testing of all material specimens.
(3) (2) The thermal threshold index analysis method heat transfer performance value shall be used with calculations

made using the heat flux in calories per square centimeter per second and reported as the TPP rating.
(4) T-150 quartz tubes shall be used.

The individual test TPP rating of each specimen shall be recorded and reported. The average TPP rating shall
be calculated, recorded, and reported.

Where a TPP rating is greater than 60, then the TPP rating shall be reported as "<60."
The proposed reference test method for the conduct of thermal protective performance (TPP) has

been updated and includes an improved calibration protocol. The new method permit reporting of TPP values greater
than 60 cal/cm2.

20Printed on  1/9/2013



Public Input No. 32-NFPA 1991-2013 [ Section No. 2.3.4 ]

2.3.4  ISO Publications.

International Organization for Standardization, 1, rue de Varembé, Case postale 56, CH-1211 Geneve 20,
Switzerland.

ISO 27, Guidelines for corrective action to be taken by a certification body in the event of misuse of its mark
of conformity, 1983.

ISO 65, General requirements for bodies operating product certification systems, 1996.

ISO 4649, Rubber vulcanized or thermoplastic -- Determination of abrasion resistance using a rotating
cylindrical drum device , 2010.

ISO 9001, Quality Management Systems — Requirements, 2000 2008 .

ISO 13287, Personal protective equipment -- Footwear -- test method for slip resistance , 2006.

ISO 17011, General requirements for accreditation bodies accrediting conformity assessment bodies,
2003  2004 .

ISO 17021, Conformity asessment -- Requirements for bodies providing audit and certification of
management systems , 2011.

ISO 17025, General requirements for the competence of testing and calibration laboratories, 1999 2005 .

ISO 17492, Clothing for protection against heat and flame — Determination of heat transmission on
exposure to both flame and radiant heat , 2003.

Statement of Problem and Substantiation for Public Input

Changes update reference to current edition; additional references added to address changes in test methods and 
certification requirements.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:14:58 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...
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Public Input No. 56-NFPA 1991-2013 [ Section No. 2.3.4 ]

2.3.4   ISO Publications.

International Organization for Standardization, 1, rue de Varembé, Case postale 56, CH-1211 Geneve 20,
Switzerland.

ISO 27, Guidelines for corrective action to be taken by a certification body in the event of misuse of its mark
of conformity, 1983.

ISO 65, General requirements for bodies operating product certification systems, 1996.

ISO 9001, Quality Management Systems — Requirements, 2000 2008 .

ISO 13287, Personal Protective Equipment — Footwear — Test Method for Slip Resistance , 2006.

ISO 17011, General requirements for accreditation bodies accrediting conformity assessment bodies,
2003  2004 .

ISO 17025, General requirements for the competence of testing and calibration laboratories, 1999 2005 .

ISO 17492, Clothing for protection against heat and flame — Determination of heat transmission on
exposure to both flame and radiant heat, 2003.

Statement of Problem and Substantiation for Public Input

Updating methods to the current edition.  Adding ISO 13287 for harmonization of slip testing procedures with other 
hazmat standards.

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 13:19:37 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...
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Public Input No. 160-NFPA 1991-2014 [ New Section after 3.3 ]

TITLE OF NEW CONTENT

Type your content here ...

Additional Proposed Changes

File Name Description Approved

PI_8_Ch3_various.docx input form 

Statement of Problem and Substantiation for Public Input

The chemical/biological/radiological protection terminology should be harmonized with the work in NFPA 1994 to 
establish CBRN protection.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:46:34 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...
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Delete the definitions of “biological agent” in Section 3.3.2, “biological warfare agent” in Section 

3.3.3, “chemical warfare agent” in Section 3.3.14, and “radiological particulate” in Section 3.3.53* 

(and A.3.3.53), and renumber definitions section. 

Add the following Sections (from NFPA 1994, 2007 edition): 

3.3.2 Agents. 

3.3.2.1 Biological Terrorism Agents. Liquid or particulate agents that can consist of a 

biologically derived toxin or pathogen used to inflict lethal or incapacitating casualties, generally 

on a civilian population as a result of a terrorist attack. 

3.3.2.2 CBRN Terrorism Agents. The term used to refer to chemical terrorism agents 

including both chemical warfare agents and toxic industrial chemicals, biological terrorism 

agents, and radiological particulate terrorism agents. (See also Section 3.3.2.1, Biological 

Terrorism Agents, Section 3.3.2.3, Chemical Terrorism Agents, and Section 3.3.2.5, Radiological 

Particulate Terrorism Agents.) 

3.3.2.3 Chemical Terrorism Agents. Liquid, solid, gaseous, and vapor chemical warfare 

agents and toxic industrial chemicals used to inflict lethal or incapacitating casualties, generally 

on a civilian population as a result of a terrorist attack. 

3.3.2.4* Chemical Warfare (CW) Agents. Liquid, solid, and gas chemical agents (most are 

liquids) traditionally used during warfare or armed conflict to kill or incapacitate an enemy. (See 

also Section 3.3.2.3, Chemical Terrorism Agents, and Section 3.3.64, Toxic Industrial Chemicals.) 

3.3.2.5 Radiological Particulate Terrorism Agents. Radioactive particulates, including 

alpha and beta particulates, that are generated from a source of radioactive material or nuclear 

event which are intentionally used to inflict lethal or incapacitating casualties, generally on a 

civilian population as a result of a terrorist attack. The contaminated particles emit ionizing 

radiation. 

3.3.64 Toxic Industrial Chemicals. Highly toxic solid, liquid, or gaseous chemicals that have 

been identified as mass casualty threats that could be used as weapons of terrorism to inflict 

casualties, generally on a civilian population, during a terrorist attack. [See also Section 3.3.2.3, 

Chemical Terrorism Agents, and Section 3.3.2.4, Chemical Warfare (CW) Agents.] 

 



Public Input No. 40-NFPA 1991-2013 [ New Section after 3.3 ]

TITLE OF NEW CONTENT

3.3.XX Puncture-Resistant Device. A reinforcement to the bottom of protective footwear that is
designed to provide puncture resistance.

Statement of Problem and Substantiation for Public Input

New definition is needed for consistency with changes in footwear requirements and more recently revised NFPA 
1992 and NFPA 1994.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:38:01 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...
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Public Input No. 159-NFPA 1991-2014 [ New Section after 3.3.7 ]

TITLE OF NEW CONTENT

Type your content here ...

Additional Proposed Changes

File Name Description Approved

PI_7_3.3.7.docx input form 

Statement of Problem and Substantiation for Public Input

This change provides consistency with the proposed change in the title.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:44:29 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Add the definition of CBRN (take from 1994): 

3.3.7 CBRN. Abbreviation for Chemical, Biological, Radiological and Nuclear. 

 



Public Input No. 33-NFPA 1991-2013 [ Section No. 3.3.26 ]

3.3.26*   External Fittings.

Any component that allows the passage of gases, liquids, or electrical current from the outside to the inside
of the element or item . Any as well as any fitting externally located on, and part of, the ensemble which
that is not part of the garment material, visor material, gloves, footwear, seams, or closure assembly.

Statement of Problem and Substantiation for Public Input

Editorial change to make definition consistent with more recently updated NFPA 1992 and NFPA 1994.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:22:18 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 34-NFPA 1991-2013 [ Section No. 3.3.36 ]

3.3.36  Ladder Shank.

See 3.3.58 , Shank. Reinforcement to the shank area of the protective footwear designed to provide
additinoal support to the instep when standing on a ladder rung.

Statement of Problem and Substantiation for Public Input

Change to definition remove additional term no longer use and make definition consistent with more recently 
updated NFPA 1992 and NFPA 1994.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:26:20 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...
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Public Input No. 36-NFPA 1991-2013 [ New Section after 3.3.40 ]

3.X Melt. A response to heat by a material resulting in evidence of flowing or dripping.

Statement of Problem and Substantiation for Public Input

No current definition for melting.  Definition provided is pulled from other standards under the project.  This adds 
clarity when determining whether or not a material melts.

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:32:38 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

Definition taken from NFPA 1971-2013 Edition
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Public Input No. 35-NFPA 1991-2013 [ Section No. 3.3.40 ]

3.3.40  Manufacturer.

The entity that directs and controls compliant product design, compliant product manufacturing, or
compliant product quality assurance; or the entity that assumes the liability , or provides the warranty for
the compliant product , or obtains the product certification .

Statement of Problem and Substantiation for Public Input

Update of definition to accepted project definition for manufacturer.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:28:49 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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30 of 238 1/8/2014 2:34 PM



Public Input No. 70-NFPA 1991-2013 [ Section No. 3.3.40 ]

3.3.40   Manufacturer.

The entity that directs and controls any of the following: compliant product design, compliant product
manufacturing, or compliant product quality assurance; or the entity that assumes the liability , for the
compliant product or provides the warranty for the compliant product , or obtains the product certification .

Statement of Problem and Substantiation for Public Input

updating definition to make it consistent with other standards in the project.  

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 14:13:08 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

1994, 1992
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Public Input No. 161-NFPA 1991-2014 [ Section No. 3.3.46 ]

3.3.46  Particulates.

Solid matter that is dispersed in air as a mixture. For the purpose of this standard, particulates do not
include aerosol, or suspended liquid droplets in air. Aerosols are considered liquids.

Additional Proposed Changes

File Name Description Approved

PI_9_3.3.46_A.3.3.46.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed change provides consistency with project definitions.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:47:49 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Revise text to read as follows: 

3.3.46* Particulates. Solid matter that is dispersed in air as a mixture. For the purpose of this 

standard, particulates do not include aerosol, or suspended liquid droplets in air. Aerosols are 

considered liquids. 

A.3.3.46 For the purpose of this standard, particulates do not include aerosol, or suspended 

liquid droplets in air. Aerosols are considered liquids. 

 



Public Input No. 37-NFPA 1991-2013 [ Section No. 3.3.55 ]

3.3.

55  Respiratory Equipment.

A positive pressure, self-contained breathing apparatus (SCBA) or combination SCBA/supplied-air
breathing apparatus certified by the National Institute for Occupational Safety and Health (NIOSH) and
certified as compliant with NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus for
Fire and Emergency Services

XX Respirator.  A certified device that provides respiratory protection for the wearer within the limits of the
certification.

3.3.XX* Self-Contained Breathing Apparatus (SCBA).  An atmosphere-supplying respirator that supplies
a respirable air atmosphere to the user from a breathing air source that is independent of the ambient
environment and designed to be carried by the user.

A.3.3.XX Self-Contained Breathing Apparatus (SCBA).  For the purposes of this standard, where the
term is used without a qualifier, it indicates only open-circuit self-contained breathing apparatus or
combination SCBA/SARs. See also the definitions for Atmosphere-Supplying Respirator, Combination
SCBA/SAR,  and Supplied Air Respirator .

Statement of Problem and Substantiation for Public Input

The proposed changes align NFPA 1991 with the more recently update NFPA 1992 and NFPA 1994. 

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:33:02 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 38-NFPA 1991-2013 [ Section No. 3.3.58 ]

3.3.58   Shank.

The component of footwear that provides additional support to the instep.

Statement of Problem and Substantiation for Public Input

Definition is no longer needed; change provide consistency with more recently revised NFPA 1992 and NFPA 
1994.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:36:18 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 10-NFPA 1991-2013 [ Section No. 4.2.6 [Excluding any Sub-Sections] ]

The certification organization shall have or have access to laboratory facilities and equipment available for
conducting proper tests to determine product compliance.

Statement of Problem and Substantiation for Public Input

As written, it can be interpreted that the certification organization must also have lab equipment on-site.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 18 15:23:26 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 162-NFPA 1991-2014 [ New Section after 4.3.17 ]

TITLE OF NEW CONTENT

Type your content here ...

Additional Proposed Changes

File Name Description Approved

PI_10_4.3.18.docx input form 

Statement of Problem and Substantiation for Public Input

It is important for this information to be provided to the end user.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:49:02 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Add new text to read as follows: 

4.3.18 The certification organization shall ensure that the manufacturer tests each vapor 

protective suit element for gastight integrity as specified in Section 8.2, Gastight Integrity Test. 

Each suit element shall show an ending pressure of at least 1350 Pa (5.4 in) water gauge 

pressure. The date of the test shall be placed on the product label as specified in Section 

5.1.1.8(5). Additionally, the manufacturer shall provide the result with each suit. 

 



Public Input No. 11-NFPA 1991-2013 [ Section No. 4.4.3.3 ]

4.4.3.3  

All suit material, visor, glove, footwear, optional chemical flash fire protection, and optional liquefied gas
protection performance requirements shall be evaluated as specified in Chapter 5 with the following
modifications:

(1) Permeation and penetration resistance testing specified in 7.2.1, 7.2.6, 7.2.8, 7.3.1, 7.3.6, 7.4.1,
and 7.5.1 shall be performed against each of the following chemicals:

(a) Carbon disulfide

(b) Dichloromethane

(c) Diethylamine

(d) Methanol

(e) Tetrahydrofuran

(2) A total of two specimens shall be permitted submitted for testing requirements. If the testing is
specified for both directions of a material, a total of two specimens per material direction shall be
permitted for submitted for testing requirements.

Statement of Problem and Substantiation for Public Input

"Permitted" seems like an odd word choice, but "submitted" seems to better fit the context.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 18 15:29:08 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

37 of 238 1/8/2014 2:34 PM



Public Input No. 72-NFPA 1991-2013 [ Section No. 4.4.3.3 ]

4.4.3.3   

All suit material , visor, glove, footwear, optional chemical flash fire protection, and optional liquefied gas
protection performance requirements shall be evaluated as specified in Chapter 5  Chapter 7 with the
following modifications:

(1) Permeation Chemical permeation and chemical penetration resistance testing shall be limited to the
testing specified in 7.2.1, 7.2.6, 7.2.8, 7.3.1, 7.3.6 , 7. 4.1, and 7.5.1 and shall be performed
against each of limited to the following chemicals:

(a) Carbon disulfide

(b) Dichloromethane

(c) Diethylamine

(d) Methanol

(e) Tetrahydrofuran

(2) A total of two specimens shall be permitted for testing requirements. If the testing is specified for both
directions of a material, a total of two specimens per material direction shall be permitted for testing
requirements.

Statement of Problem and Substantiation for Public Input

Clarifies annual recertification testing requirements.

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 14:30:03 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 71-NFPA 1991-2013 [ Section No. 4.5 ]

4.5   Manufacturers' Quality Assurance Program.

4.5.1   

The manufacturer shall provide and operate a quality assurance program that meets the requirements of
this section and that includes a product recall system as specified in 4.2.7.1, and Section 4.8,
Manufacturers' Safety Alert and Product Recall Systems.

4.5.2    The The operation of the quality assurance program shall evaluate and test compliant product
production against this standard to assure production remains in compliance.

4.5.3   The manufacturer shall be registered to ISO 9001, Quality management systems —
requirements.

4.5.3

  

The operation of the quality assurance program shall evaluate and test compliant product production
against this standard to assure production remains in compliance

.1  Registration to the requirements of ISO 9001, Quality management systems — requirements , shall be
conducted by a registrar that is accredited for personal protective equipment in accordance with ISO
17021, Conformity assessment — Requirements for bodies providing audit and certification of
management systems .

4.5.3.2  The scope of the ISO registration shall include at least the design and manufacturing systems
management for the  personal protective equipment being certified.

4.5.3.3  The registrar shall affix the accreditation mark on the ISO registration certificate.

4.5.4*  Any entity that meets the definition of manufacturer  specified in Section 3.3, General Definitions,
and therefore is  considered to be the “manufacturer” but does not manufacture or assemble the compliant
product, shall meet the requirements specified in Section 4.5.

4.5.5*  Where the manufacturer uses subcontractors in the construction or assembly of the compliant
product, the locations and names of all subcontractor facilities shall be documented, and the
documentation shall be provided to the manufacturer’s ISO registrar and the certification organization.

 

 

A.4.5.4  For example, this situation exists when a product is wholly manufactured and assembled by
another entity or entities for a separate entity that puts its name and label on the product (frequently called
“private labeling”) and markets

and sells the product as its own product.

A.4.5.5  Subcontractors include, but are not limited to, a person or persons, company, firm, corporation,
partnership, or other organization having an agreement with or under contract with the compliant product
manufacturer to supply or assemble the compliant product or portions of the compliant product .

Statement of Problem and Substantiation for Public Input

Updating the quality assurance program to be consisistent with other standards in the project. 

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:
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Zip:

Submittal Date: Fri Dec 27 14:17:43 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

1994
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Public Input No. 95-NFPA 1991-2014 [ Section No. 4.5.2 ]

4.5.2   

The manufacturer shall be registered to ISO 9001, Quality management systems — requirements.  or an
equivalent/ comparable ISO Quality Management System*

Statement of Problem and Substantiation for Public Input

While ISO 9001 registrations provides third party confirmations that an organizations quality management system 
meets the requirements of ISO 9001, other registrations have been developed for specific industries which contain 
requirements that above and beyond the requirements of ISO 9001. A list of acceptable registrations will be added 
to the Annex as follows: ISO/TS 16946 (used throughout the automotive industry), ISO 13485 (used throughout 
the medical device industry), and AS9100 (used by the aerospace industry). ISO/TS16946, ISO 13485, and 
AS9100 are all quality managament systems based off the ISO 9001 Quality Management principals, but written 
with specific language and applicable requirements to the particular industries.

Submitter Information Verification

Submitter Full Name: RYAN HIRSCHEY

Organization: Saint-Gobain

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 02 13:55:30 EST 2014

Copyright Assignment

I, RYAN HIRSCHEY, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am RYAN HIRSCHEY, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 42-NFPA 1991-2013 [ Sections 4.5.2, 4.5.3 ]

Sections 4.5.2, 4.5.3

4.5.2    

The operation of the quality assurance program shall evaluate and test compliant product production
against this standard to assure production remains in compliance.

4.5.3  The manufacturer shall be registered to ISO 9001, Quality management systems —
requirements .

4.5.3

  

The operation of the quality assurance program shall evaluate and test compliant product production
against this standard to assure production remains in compliance.

.1  Registration to the requirements of ISO 9001, Quality management systems — requirements , shall be
conducted by a registrar that is accredited for personal protective equipment in accordance with ISO
17021, Conformity assessment — Requirements for bodies providing audit and certification of
management systems .

4.5.3.2  The scope of the ISO registration shall include at least the design and manufacturing systems
management for the personal protective equipment being certified.

4.5.3.3  The registrar shall affix the accreditation mark on the ISO registration certificate.

4.5.4*  Any entity that meets the definition of manufacturer  as specified in 3.3.44 and therefore is
considered to be the “manufacturer” but does not manufacture or assemble the compliant product shall
meet the requirements specified in Section 4.5.

A.4.5.4  For example, this situation exists when a product is wholly manufactured and assembled by
another entity or entities for a separate entity that puts its name and label on the product (frequently called
“private labeling”) and markets and sells the product as its own product.

4.5.5*  Where the manufacturer uses subcontractors in the construction or assembly of the compliant
product, the locations and names of all subcontractor facilities shall be documented and the documentation
shall be provided to the manufacturer’s ISO registrar and the certification organization.

A.4.5.5  Subcontractors include, but are not limited to, a person or persons, company, firm, corporation,
partnership, or other organization having an agreement with or under contract with the compliant product
manufacturer to supply or assemble the compliant product or portions of the compliant product.

Statement of Problem and Substantiation for Public Input

The proposed changes provide consistency with current project certification requirements.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:43:06 EST 2013
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Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 5-NFPA 1991-2013 [ Section No. 4.6.1 ]

4.6.1 *    

The certification organization shall establish procedures to be followed where situation(s) are reported in
which a compliant product is subsequently found to be hazardous unfit for use . These procedures shall
comply with the provisions of ISO 27, Guidelines for corrective action to be taken by a certification body in
the event of misuse of its mark of conformity, and as modified herein.

Statement of Problem and Substantiation for Public Input

"... a compliant product is subsequently found to be hazardous."  How does a product become "hazardous"?  
Perhpas something like "unfit for use" or "not appropriate for the application"?

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Tue Dec 17 10:46:42 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 97-NFPA 1991-2014 [ Section No. 4.7.1 ]

4.7.1   

Manufacturers shall provide corrective action in accordance with ISO 9001, Quality management systems
— requirements, or equivalent/ comparable ISO Quality Management System*  (See Annex A.4.5.2) for
investigating written complaints and returned products.

Statement of Problem and Substantiation for Public Input

See substantiation for proposed changes to section 4.5.2...

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 95-NFPA 1991-2014 [Section No. 4.5.2]

Submitter Information Verification

Submitter Full Name: RYAN HIRSCHEY

Organization: Saint-Gobain

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 02 14:13:20 EST 2014

Copyright Assignment

I, RYAN HIRSCHEY, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am RYAN HIRSCHEY, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 89-NFPA 1991-2014 [ Section No. 5.1.1.9 ]

5.1.1.9 *    

Where detachable components of a vapor-protective ensemble element, including, but not limited to, such
components as outer garments, outer as outer gloves, or outer boots, must be worn with a vapor-
protective ensemble element in order for the ensemble element to be compliant with this standard, at least
the following statement and information shall also be printed legibly on the product label of the ensemble
and the product label for each glove and footwear element. All letters shall be at least 2.5 mm ( 3⁄32 in.) high.
The appropriate term “ensemble” or “element” shall be inserted where indicated in the label text. The
detachable component(s) shall be listed following this statement by type, identification, and how properly
worn.

 “FOR COMPLIANCE WITH NFPA 1991, THE FOLLOWING COMPONENTS MUST BE WORN IN
CONJUNCTION WITH THIS VAPOR-PROTECTIVE (insert the term ‘ENSEMBLE' or ‘ENSEMBLE

ELEMENT' here): (List detachable components here.)”

Statement of Problem and Substantiation for Public Input

See related proposed changes to section 6.1.3...

Over garments are misconstrued by end users as optional in that they are easily removable from the
suit element. End users confuse the purpose of the over garment with belief that it is intended for optional flash fire
protection and not that it is required to meet base standard requirements. This is amplified by the fact that: over
garments are not independently labeled for function (i.e., abrasion, flame, puncture, etc.) within the ensemble 
design; use of the suit element without the over garment is not obvious misuse of the ensemble. If the over 
garment is permanently attached, the possibility of confusing the suit element for NFPA 1994 Class 2 is eliminated.

Submitter Information Verification

Submitter Full Name: RYAN HIRSCHEY

Organization: Saint-Gobain

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 02 13:11:18 EST 2014

Copyright Assignment

I, RYAN HIRSCHEY, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am RYAN HIRSCHEY, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 163-NFPA 1991-2014 [ New Section after 5.1.1.10 ]

TITLE OF NEW CONTENT

Type your content here ...

Additional Proposed Changes

File Name Description Approved

PI_11_5.1.1.11.docx input form 

Statement of Problem and Substantiation for Public Input

Without the outer garment present on the suit element, the product can be confused for NFPA 1994 Class 2 or 
non-certified ensembles. Over garments are misconstrued by end users as optional in that they are easily 
removable from the suit element. End users confuse the purpose of the over garment with belief that it is intended 
for optional flash fire protection and not that it is required to meet base standard requirements. This is amplified by 
the fact that: over garments are not independently labeled for function (i.e., abrasion, flame, puncture, etc.) within 
the ensemble design; use of the suit element without the over garment is not obvious misuse of the ensemble.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:49:59 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Add new text as follows: 

Add a new Section 5.1.1.11 to read as follows: 

5.1.1.11 Where an ensemble includes an outer garment as specified in Section 6.1.2.3 the inner 

suit element shall be labeled with the following statement “AN OUTER GARMENT SHALL BE 

WORN AS PART OF THIS ENSEMBLE TO MEET THE REQUIREMENTS OF NFPA 1991.” All 

letters shall be at least 13 mm in height. The label shall be placed on the exterior surface of the 

inner garment and shall be at least 100 mm X 100 mm (4” X 4”) in size. The label shall be a 

contrasting color to the color of the suit material and shall be located on the front of the garment 

on the upper torso. 

 



Public Input No. 88-NFPA 1991-2014 [ New Section after 5.1.1.10 ]

5.1.1.11

For ensembles requiring an outer garment per 6.1.2.3, the suit element shall be permanently labeled on the

exterior surface stating "OUTER GARMENT MUST BE WORN AS PART OF THIS ENSEMBLE TO MEET

REQUIREMENTS OF NFPA 1991." Outer garment should be permanently labeled stating "THIS OUTER
GARMENT

MUST BE WORN WITH THE SUIT ELEMENT TO MEET THE REQUIREMENTS OF NFPA 1991".

Statement of Problem and Substantiation for Public Input

Without the outer garment present on the suit element, the product can be confused for NFPA 1994 Class 2 or 
non-certified ensembles. Over garments are misconstrued by end users as optional in that they are easily 
removable from the suit element.  End users confuse the purpose of the over garment with belief that it is intended 
for optional flash fire protection and not that it is required to meet base standard requirements. This is amplified by 
the fact that: over garments are not independently labeled for function (i.e., abrasion, flame, puncture, etc.) within 
the ensemble design; use of the suit element without the over garment is not obvious misuse of the ensemble.

Submitter Information Verification

Submitter Full Name: RYAN HIRSCHEY

Organization: Saint-Gobain

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 02 13:04:22 EST 2014

Copyright Assignment

I, RYAN HIRSCHEY, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am RYAN HIRSCHEY, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 115-NFPA 1991-2014 [ Section No. 5.1.2.1 ]

5.1.2.1   

Each vapor-protective ensemble shall have at least the following compliance statement and information on
the product label.

 “THIS VAPOR-PROTECTIVE ENSEMBLE MEETS THE REQUIREMENTS OF NFPA 1991, STANDARD
ON VAPOR-PROTECTIVE ENSEMBLES FOR HAZARDOUS MATERIALS EMERGENCIES, 2005

EDITION, AND ANY ADDITIONAL REQUIREMENTS NOTED BELOW.

 THE TECHNICAL DATA PACKAGE CONTAINS INFORMATION ON CHEMICALS AND SPECIFIC
CHEMICAL MIXTURES FOR WHICH THIS ENSEMBLE IS CERTIFIED. CONSULT TECHNICAL DATA

PACKAGE AND MANUFACTURER'S INSTRUCTIONS BEFORE USE.

DO NOT REMOVE THIS LABEL.”

ADDITIONAL REQUIREMENTS
YES NO

LIMITED  CHEMICAL FLASH FIRE PROTECTION FOR ESCAPE ONLY  IN THE EVENT OF
A CHEMICAL FLASH FIRE

LIQUEFIED GAS PROTECTION

Statement of Problem and Substantiation for Public Input

All current NFPA 1991 certified products meet this “optional requirement” which the market has come to expect. To 
help avoid further confusion in the marketplace, it would make sense to make this performance mandatory in 
certified products.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 112-NFPA 1991-2014 [Section No. 7.7]

Submitter Information Verification

Submitter Full Name: RYAN HIRSCHEY

Organization: Saint-Gobain

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:24:38 EST 2014

Copyright Assignment

I, RYAN HIRSCHEY, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am RYAN HIRSCHEY, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 116-NFPA 1991-2014 [ New Section after 5.2 ]

Model of SCBA

5.2.7 The manufacturer shall state the model of NFPA 1981 compliant, open-circui SCBA worn during
certification of the garment.

Statement of Problem and Substantiation for Public Input

Users should be aware of the model of SCBA that was used during the certification of the garment.

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:29:55 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 113-NFPA 1991-2014 [ Section No. 5.2.4 ]

5.2.4   

The manufacturer shall provide at least the following instructions and information with each vapor-protective
ensemble and each element:

(1) Pre-use information as follows:

(a) Safety considerations

(b) Limitations of use

(c) Marking recommendations and restrictions

(d) A statement that most performance properties of the vapor-protective ensemble or ensemble
element cannot be tested by the user in the field

(e) Closure lubricants, if applicable

(f) Suit visor antifog agents or procedures

(g) Recommended undergarments

(h) Shelf Storage life and storage conditions

(i) Warranty information

(2) Preparation for use as follows:

(a) Sizing/adjustment

(b) Recommended storage practices

(3) Inspection frequency and details

(4) Don/doff information as follows:

(a) Donning and doffing procedures

(b) Sizing and adjustment procedures

(c) Interface issues

(5) Proper use consistent with NFPA 1500, Standard on Fire Department Occupational Safety and Health
Program, and 29 CFR 1910.132

(6) Maintenance and cleaning information as follows:

(a) Cleaning instructions and precautions with a statement advising users not to use garments that
are not thoroughly cleaned and dried

(b) Inspection details

(c) Maintenance criteria and methods of repair, where applicable

(d) Decontamination procedures for both chemical and biological contamination

(7) Retirement and disposal criteria and consideration

Statement of Problem and Substantiation for Public Input

The term "Shelf Life" is only mentioned once in the standard and Storage Life is a defined term.  This cleans this 
up and requires the the manufacturer state the environmental conditions under which the shelf life can be 
achieved.
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Organization: J. P. Zeigler, LLC

Street Address:
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Public Input No. 114-NFPA 1991-2014 [ Section No. 5.2.6 ]

5.2.6   

The manufacturer shall state the storage life for each vapor-protective ensemble and each element.

Statement of Problem and Substantiation for Public Input

This paragraph now become redundant with the revision to 5.2.4 (1)(h)

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 113-NFPA 1991-2014 [Section No. 5.2.4]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:
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Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
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no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
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Public Input No. 117-NFPA 1991-2014 [ Section No. 5.3.1.2 ]

5.3.1.2 *    

The technical data package shall contain all documentation required by this standard and the data showing
compliance with the values obtained from the initial certification showing compliance with the requirements
of Chapter 7 in the current edition of this standard.

Statement of Problem and Substantiation for Public Input

Adopt language utilized in current edition of  NFPA 1994

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:34:42 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 43-NFPA 1991-2013 [ Section No. 5.3.1.2 ]

5.3.1.2*   

The technical data package shall contain all documentation required by this standard and the data values
obtained from the initial certification showing compliance with the requirements of Chapter 7 in the current
edition of this standard.

Statement of Problem and Substantiation for Public Input

Th proposed change provides consistency with the more recently updated NFPA 1992 and NFPA 1994.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:
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State:

Zip:

Submittal Date: Fri Dec 27 10:47:40 EST 2013

Copyright Assignment
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no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 92-NFPA 1991-2014 [ Section No. 5.3.2.4 ]

5.3.2.4   

Where applicable, the descriptions of respective vapor-protective ensemble materials, element materials,
and component part materials shall include the following information:

(1) Visor material information such as the availability of any permanent detachable covers and films

(2) Glove information as follows:

(a) Type of linings or surface treatments

(b) Available glove sizes and sizing information

(3) Footwear information as follows:

(a) Type of linings or surface treatments

(b) Type of soles or special toe reinforcements

(c) Available footwear sizes

(4) Suit zipper or closure information as follows:

(a) The material(s) of construction for the closure (including chain, slide, pull, and tape for zippers)

(b) The location and the length of the completed closure assembly

(c) A description of any protective covers for flaps

(5) Suit exhaust valves or ports information as follows:

(a) Type, such as flapper, pressure demand

(b) Number and method of attachment to the suit

(c) A description of any protective covers or pockets

(6) Other clothing items (e.g., outer garments) information items information such as the type and how
used with protective suit

Statement of Problem and Substantiation for Public Input

See proposed change to section 5.1.1.9...

Over garments are misconstrued by end users as optional in that they are easily removable from the
suit element. End users confuse the purpose of the over garment with belief that it is intended for optional flash fire
protection and not that it is required to meet base standard requirements. This is amplified by the fact that: over
garments are not independently labeled for function (i.e., abrasion, flame, puncture, etc.) within the ensemble 
design; use of the suit element without the over garment is not obvious misuse of the ensemble. If the over 
garment is permanently attached, the possibility of confusing the suit element for NFPA 1994 Class 2 is eliminated.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 89-NFPA 1991-2014 [Section No. 5.1.1.9]

Submitter Information Verification
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Organization: Saint-Gobain

Street Address:

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

56 of 238 1/8/2014 2:34 PM



City:

State:

Zip:
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derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
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Public Input No. 119-NFPA 1991-2014 [ New Section after 6.1 ]

Respirator/Ensemble Interface

 The interface of and integration of the selected respirator with the protective ensemble shall not invalidate
the NIOSH certificatino of the respective respirator.

Statement of Problem and Substantiation for Public Input

This is language adopted from NFPA 1994.  NFPA 1991 compliant ensembles are sometimes fitted with 
pass-thru's that are part of the respiratory system.  Those interfaces should be verified as part of the garment 
certification process. 

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:38:53 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
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no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.
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Public Input No. 100-NFPA 1991-2014 [ Section No. 6.1.2.3 ]

6.1.2.3   

Vapor-protective ensembles shall be permitted to be constructed using an outer garment designed to be
worn over the suit element where such additional garments are necessary to meet the suit ensemble
element requirements of this standard.

Statement of Problem and Substantiation for Public Input

I suggest that the use of additional separate outer garments ("flash covers" etc) should not be allowed to fulfil the 
requirements of this standard. (This will require changes of the wording also in other sections of this document but 
this input is to adress the fundamental issue and let the committee decide on  appropriate actions to it.)

The use of separate outer garments for NFPA 1991 approved products has led to misunderstandings among users 
on numerous occasions since the creation of this document and it seems it still does. In fact, the issue was raised 
by a user and discussed at the last meeting of this committee. It seems the concept of an outer garment is still not 
fully understood by all and it can lead to users thinking they are fully and appropriately protected when this is not 
the case. Separate outer garments are still perceived as optional by many and not necessary fulfil basic protection 
requirements.
Another problem that has been mentioned is the possibility of entrapment of chemicals, including flammable 
gases, betweeen outer and inner garments.  
It should also be pointed out that the situation today regarding available materials is different compared to 1990 
when this document was first published and the number of materials that could fulfil the requirements were quite 
limited. 
    

Submitter Information Verification

Submitter Full Name: Ulf Nystrom
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Public Input No. 87-NFPA 1991-2014 [ Section No. 6.1.2.3 ]

6.1.2.3   

Vapor-protective ensembles shall be permitted to be constructed using an outer garment designed to be
worn over the suit element where such additional garments are necessary to meet the suit ensemble
element requirements of this standard.

(Remove Section)

Statement of Problem and Substantiation for Public Input

There are many technologies commercially available which meet the requirements of the standard in a single layer 
design thereby eliminating the need for dual layer suits. Additionally; dual layer suits cause confusion in the market 
and are often misused by end users, jeopardizing their safety. Multiple manufacturers offer single-layer certified 
ensembles that don't require an over garment to meet any of the standard requirements. Over garments are 
misconstrued by end users as optional in that they are easily removable from the suit element. End users confuse 
the purpose of the over garment with belief that it is intended for optional flash fire protection and not that it is 
required to meet base standard requirements. This is amplified by the fact that: over garments are not 
independently labeled for function (i.e., abrasion, flame, puncture, etc.) within the ensemble design; use of the suit 
element without the over garment is not obvious misuse of the ensemble.

Submitter Information Verification
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Public Input No. 93-NFPA 1991-2014 [ Section No. 6.1.2.3 ]

6.1.2.3   

Vapor-protective ensembles shall be permitted to be constructed using an outer garment designed to be
worn over the suit element where such additional garments are necessary to meet the suit ensemble
element requirements of this standard (except for abrasion resistance on suit element) .

Statement of Problem and Substantiation for Public Input

See also proposed changes to section 6.1.8.2...

There are two wear surfaces moving independently of one another when an over garment is worn over the suit 
element resulting in an abrasive condition while the ensemble is in use. Therefore, testing abrasion resistance on 
the outer garment only is insufficient.

Submitter Information Verification
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Public Input No. 90-NFPA 1991-2014 [ Section No. 6.1.3 ]

6.1.3   

Other than outer gloves and outer boots, vapor-protective ensembles shall be designed so that all separate
components are securely attached and provided as a single and integrated unit. If an outer garment is
necessary to meet the requirements of this standard, it shall be permanently attached to the suit element
(e.g., sewn vs. snap fasteners).

Statement of Problem and Substantiation for Public Input

Over garments are misconstrued by end users as optional in that they are easily removable from the
suit element. End users confuse the purpose of the over garment with belief that it is intended for optional flash fire
protection and not that it is required to meet base standard requirements. This is amplified by the fact that: over
garments are not independently labeled for function (i.e., abrasion, flame, puncture, etc.) within the ensemble 
design; use of the suit element without the over garment is not obvious misuse of the ensemble. If the over 
garment is permanently attached, the possibility of confusing the suit element for NFPA 1994 Class 2 is eliminated.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 89-NFPA 1991-2014 [Section No. 5.1.1.9]

Submitter Information Verification

Submitter Full Name: RYAN HIRSCHEY

Organization: Saint-Gobain
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Zip:
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Public Input No. 94-NFPA 1991-2014 [ Section No. 6.1.8.2 ]

6.1.8.2   

The chemical-protective layer shall be permitted to depend on the other primary material to provide the
physical protection except for abrasion resistance, which shall be performed on the primary chemical
protective material vs . an outer garment.

Statement of Problem and Substantiation for Public Input

See also proposed changes to section 6.1.2.3...

There are two wear surfaces moving independently of one another when an over garment is worn over the suit 
element resulting in an abrasive condition while the ensemble is in use. Therefore, testing abrasion resistance on 
the outer garment only is insufficient.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 93-NFPA 1991-2014 [Section No. 6.1.2.3]

Submitter Information Verification

Submitter Full Name: RYAN HIRSCHEY

Organization: Saint-Gobain

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 02 13:48:03 EST 2014

Copyright Assignment
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acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am RYAN HIRSCHEY, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 98-NFPA 1991-2014 [ New Section after 6.2.5 ]

6.2.5.1

Where an outer glove is utilized to be worn over the primary glove as necessary to meet the glove element
requirements, the outer glove shall cover the entire glove element including the interface connection.

Statement of Problem and Substantiation for Public Input

The new section adds clarity to the intent of allowing an outer glove to be worn in combination with the primary 
glove in order to meet the requirements for the glove element of the standard. Currently, it is a bit unclear how this 
design requirement is presented and could enable an improper and unsafe design (such as leaving areas of the 
primary glove exposed, not being protected by the required outer glove).

Submitter Information Verification

Submitter Full Name: RYAN HIRSCHEY

Organization: Saint-Gobain

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 02 14:39:55 EST 2014

Copyright Assignment

I, RYAN HIRSCHEY, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am RYAN HIRSCHEY, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 105-NFPA 1991-2014 [ Section No. 6.2.6 ]

6.2.6   

The interface of glove element to vapor-protective suit sleeve interface shall be designed to permit removal
and replacement of the gloves attached to each suit sleeve within 30 minutes.

(Remove Section)

Statement of Problem and Substantiation for Public Input

This is a design restrictive requirement limiting potential glove element/ ensemble designs which can restrict 
product innovation. Also, this requirement imposes an arbitrary design measure that does not add value to end 
users. Eliminating this requirement will enable products to evolve, better addressing the true needs of the market.

Submitter Information Verification

Submitter Full Name: RYAN HIRSCHEY

Organization: Saint-Gobain

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 12:38:12 EST 2014

Copyright Assignment

I, RYAN HIRSCHEY, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
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acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am RYAN HIRSCHEY, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
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Public Input No. 60-NFPA 1991-2013 [ New Section after 6.3 ]

6.3.X   Footwear shall meet the performance requirements as specified in ASTM F2413, Performance
Requirements for Protective (Safety) Toe Cap Footwear, for impact-, compression-, and puncture-resistant
footwear with the exception that flex resistance to cracking shall not be evaluated.

Statement of Problem and Substantiation for Public Input

Updating to ASTM F2413 which has replaced ANSI Z41.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 54-NFPA 1991-2013 [Section No. 2.3.2] Safety Shoe

Public Input No. 59-NFPA 1991-2013 [Section No. 2.3.1] Safety Shoe

Submitter Information Verification
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Zip:
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Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 51-NFPA 1991-2013 [ Sections 6.3.7, 6.3.8, 6.3.9 ]

Sections 6.3.7, 6.3.8, 6.3.9

6.3.7

Heel breast shall not be less than 13 mm (1/2 inh.) nor more than 25 mm (1 in.).

6.3.8   

All external hardware and fittings shall be free of rough spots, burrs, or sharp edges that could tear
materials.

6.3. 8  9

Metal parts shall not penetrate from the outside into the lining or insole at any point.

6.3. 9  10

No metal parts, including but not limited to nails or screws, shall be present or utilized in the construction or
attachment of the sole (with heel) to the puncture-resistant device, insole, or upper.

6.3.11  Toe impact–resistant, compression resistant, and sole puncture–resistant components shall be
integral and nonremovable parts of the footwear.

6.3.12  Footwear shall meet the performance requirements as specified in ASTM F 2413, Performance
Requirements for Protective (Safety) Toe Cap Footwear , for impact resistant, compression resistant, and
puncture resistant footwear with the exception that flex resistance to cracking shall not be evaluated.

Statement of Problem and Substantiation for Public Input

The proposed changes align NFPA 1991 with the latest revisions of NFPA 1992 and NFPA 1994.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 12:49:23 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 122-NFPA 1991-2014 [ New Section after 7.1 ]

Chemical Barrier Requirements

Primary suit, visor, glove, and footwear materials and seams shall be tested for permeation resistance after
flexing and abrading as specified in Section 8.6, Chemical Permeation Resistance Test, and shall not exhibit
a breakthrough detection time of 1 hour or less for the following list of industrial chemicals: 

(1)      Acetone 

(2)      Acetonitrile 

(3)      Anhydrous ammonia (gas) 

(4)      1,3-Butadiene (gas) 

(5)      Carbon disulfide 

(6)      Chlorine (gas) 

(7)      Dichloromethane 

(8)      Diethyl amine 

(9)      Dimethyl formamide 

(10)      Ethyl acetate 

(11)      Ethylene oxide (gas) 

(12)      Hexane 

(13)      Hydrogen chloride (gas) 

(14)      Methanol 

(15)      Methyl chloride (gas) 

(16)      Nitrobenzene 

(17)      Sodium hydroxide 

(18)      Sulfuric acid 

(19)      Tetrachloroethylene 

(20)      Tetrahydrofuran 

(21)      Toluene

(22)      Dimethyl Sulfate

(23)      Acrolein

(24)      Acrylonitrile      

Statement of Problem and Substantiation for Public Input

This consolidates the industrial chemical barrier requirements for all ensemble components and elements into a 
single statement and removes a significant part of essentially redundant language. 

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:47:08 EST 2014
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Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 124-NFPA 1991-2014 [ New Section after 7.1 ]

Ensemble Chemical Warfare Agent Barrier

Primary suit, glove, visor and footwear materials and seams shall be tested for permeation resistance as
specified in Section 8.6, Chemical Permeation Resistance Test, and shall not exceed a cumulative

permeation of 1.25 ug/cm2  in one hour for the chemical warfare agent Soman (GD or

O-pinacolylmethylphosphonofluoridate)  and shall not exceed a cumulative permeation of 4.0 ug/cm2 in
one hour for the chemical warfare agent Sulfur Mustard (HD or bis(2-chloroethyl)sulfide.

Statement of Problem and Substantiation for Public Input

Consolidates chemical barrier requirements for all ensemble components and elements.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 122-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:53:37 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 129-NFPA 1991-2014 [ New Section after 7.1 ]

Additional Industrial Chemicals

Primary suit, glove, visor, glove and footwear materials shall be tested for permeation resistance as
specified in Section 8.6, Chemical Permeation Resistance Test, and shall not exhibit a breakthrough
detection time of 1 hour or less for each industrial chemicals or mixture of industrial chemicals for which
the manufacturer is certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Consolidate ensemble chemical barrier requirements.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 122-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:10:59 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 130-NFPA 1991-2014 [ New Section after 7.1 ]

Additional Chemical Warfare Agents

Primary suit, glove, visor, glove and footwear materials shall be tested for permeation resistance as
specified in Section 8.6, Chemical Permeation Resistance Test, and shall exhibit a cumulative permeation

in one hour of less than 1.25 ug/cm2  for each chemical warfare agent or mixture of containing a chemical
warfare agent for which the manufacturer is certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Consolidate ensemble chemical barrier requirements.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 122-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:12:36 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 152-NFPA 1991-2014 [ New Section after 7.1 ]

Vapor-protective ensembles shall be tested for inward leakage as specified in Section 8.8 ,
Overall Ensemble Inward Leakage Test, and shall have no inward leakage greater than 0.02
percent.

Statement of Problem and Substantiation for Public Input

Relocate requirement within standard,

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 151-NFPA 1991-2014 [Section No. 7.6.4]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 15:14:22 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 6-NFPA 1991-2013 [ New Section after 7.1 ]

7.1.8 

(*Insert text from A.1.1.1 here)

Statement of Problem and Substantiation for Public Input

Section 7.1 should include the text from A.1.1.1 - If not the entire section of A.1.1.1. at least, "Protection from 
particulates is predicated on the performance provided by the overall ensemble leakage required and tested in 
7.6.4 and Section 8.8."  The scope of NFPA 1991 1.1.2 specifically highlights radioactive particulates, but in 
Chapter 7 Performance Requirements, particulates are never addressed.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Tue Dec 17 13:14:03 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 181-NFPA 1991-2014 [ Section No. 7.1.2 ]

7.1.2  

Ensembles shall be tested for overall function and integrity as specified in Section 8.4, Overall Ensemble
Function and Integrity Test, and shall meet the following performance criteria:

(1) Ensembles shall have an ending pressure of at least 80 mm (3 5⁄32 in.) water gauge pressure upon
completion of the functional test.

(2) Ensembles shall allow the test subject to complete all tasks while wearing a head-protective device.

(3) Ensembles shall permit the test subject to see through the combination of respiration and ensemble
visor with a visual acuity of 20/35 or better.

(4) Ensembles shall permit the test subject to remove and reinsert their hand into the glove system 5
times sequentially.

Additional Proposed Changes

File Name Description Approved

PI_22_7.1.2.docx input form 

Statement of Problem and Substantiation for Public Input

No specification is provided for how quickly the test subject can remove or withdraw his or her hands.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 09:16:41 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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7.1.2 Ensembles shall be tested for overall function and integrity as specified in Section 8.4, 

Overall Ensemble Function and Integrity Test, and shall meet the following performance 

criteria: 

(1) Ensembles shall have an ending pressure of at least 80 mm (35⁄32 in.) water gauge pressure 

upon completion of the functional test. 

(2) Ensembles shall allow the test subject to complete all tasks while wearing a head-protective 

device. 

(3) Ensembles shall permit the test subject to see through the combination of respiration and 

ensemble visor with a visual acuity of 20/35 or better. 

(4) Ensembles shall permit the test subject to remove and reinsert their hand into the glove 

system 5 times sequentially within a period of 2 minutes or less.  

 



Public Input No. 131-NFPA 1991-2014 [ Section No. 7.1.3 ]

7.1.3   

Ensembles shall be tested for airflow capacity as specified in Section 8.5, Maximum Suit Ventilation Rate
Test, and shall exhibit no internal pressures greater than 100 mm 150mm   (4 6 in.) water gauge
pressure, and shall show an ending pressure of at least 80 mm (3 5⁄32 in.) water gauge pressure after
subsequent testing for gastight integrity as specified in Section 8.2, Gastight Integrity Test.

Statement of Problem and Substantiation for Public Input

The current requirement is too restrictive.  The wearer can function in the garment at 6 in. internal pressure.  
Changing this requirement also allows elimination of extra exhaust valves in the suit, reducing the potential for 
vapor, liquid and particle inward leakage. 

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:15:25 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 39-NFPA 1991-2013 [ New Section after 7.1.7 ]

7.1.X Vapor-protective ensembles shall be tested for inward leakage as specified in Section 8.8, Overall
Ensemble Inward Leakage Test, and shall have no inward leakage greater than 0.02 percent.

Statement of Problem and Substantiation for Public Input

Section 7.6 is redundant in that NFPA 1991 is a CBRN document and these performance requirements should be 
in their respective element or ensemble sections.  No new content is being added, only reformating the 
requirements.

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:37:33 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

NFPA 1991
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Public Input No. 44-NFPA 1991-2013 [ New Section after 7.2.1 ]

7.2.X Suit materials and seams shall be tested for permeation resistance as specified in Section 8.6,
Chemical Permeation Resistance Test, and shall not exhibit normalized breakthrough detection times of 60
minutes or less for the following list of industrial chemicals:

(1) Cyanogen chloride (CK; 506-77-4)

(2) Carbonyl chloride (CG; 75-44-5)

(3) Dimethyl sulfate (DMA, sulfuric acid dimethyl ester; 77-78-1)

(4) Hydrogen cyanide (AC, HCN, CAS; 74-90-8)

7.2.X Suit materials and seams shall be tested for permeation resistance as specified in Section 8.6,
Chemical Permeation Resistance Test, and shall not exceed a cumulative permeation of 1.25 μg/cm2 for
the chemical warfare agent sarin (GB, or isopropyl methyl phosphonofluoridate).

7.2.X Suit materials and seams shall be tested for permeation resistance as specified in Section 8.6,
Chemical Permeation Resistance Test, and shall not exceed a cumulative permeation of 4 μg/cm2 for the
chemical warfare agent sulfur mustard, distilled [HD, or bis(2-chloroethyl)sulfide].

Statement of Problem and Substantiation for Public Input

Section 7.6 is redundant in that NFPA 1991 is a CBRN document and these performance requirements should be 
in their respective element or ensemble sections.  No new content is being added, only reformating the 
requirements.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 39-NFPA 1991-2013 [New Section after 7.1.7] Reformating CBRN

Public Input No. 41-NFPA 1991-2013 [Section No. 7.6] Reformating CBRN

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:49:41 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

NFPA 1991
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Public Input No. 128-NFPA 1991-2014 [ Section No. 7.2.1 ]

7.2.1   

Suit materials shall be tested for permeation resistance after flexing and abrading as specified in Section
8.6 , Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour
or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.2.1.1   

Suit materials shall be tested for permeation resistance after flexing and abrading as specified in Section
8.6 , Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour
or less for each additional chemical or specific chemical mixture for which the manufacturer is certifying the
ensemble.

Statement of Problem and Substantiation for Public Input

Consolidate chemical barrier requirements. 

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 122-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification
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Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:07:57 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 165-NFPA 1991-2014 [ Section No. 7.2.1 ]

7.2.1  

Suit materials shall be tested for permeation resistance after flexing and abrading as specified in Section
8.6, Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour
or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.2.1.1  

Suit materials shall be tested for permeation resistance after flexing and abrading as specified in Section
8.6, Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour
or less for each additional chemical or specific chemical mixture for which the manufacturer is certifying
the ensemble.

Additional Proposed Changes

File Name Description Approved

PI_13_7.2.1.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes reflect a change in the industry for measuring cumulative permeation in lieu of 
breakthrough time. This approach will enable the determination of end points that are consistent with the 
toxicological or irritancy effects of exposure for specific chemicals. This recommendation is consistent with 
research performed by Battelle Memorial Institute on the behalf of the Technical Support Working Group.
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Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:52:22 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Make following changes to paragraphs 7.2.1, 7.2.1.1 

7.2.1 Suit materials shall be tested for permeation resistance after flexing and abrading as 

specified in Section 8.6, Chemical Permeation Resistance Test One, and shall not exhibit a 

breakthrough detection time of 1 hour or less have a cumulative permeation of 6.0 μg/cm2 or 

greater for the following list of industrial chemicals: each chemical tested. 

(1) Acetone 

(2) Acetonitrile 

(3) Anhydrous ammonia (gas) 

(4) 1,3-Butadiene (gas) 

(5) Carbon disulfide 

(6) Chlorine (gas) 

(7) Dichloromethane 

(8) Diethyl amine 

(9) Dimethyl formamide 

(10) Ethyl acetate 

(11) Ethylene oxide (gas) 

(12) Hexane 

(13) Hydrogen chloride (gas) 

(14) Methanol 

(15) Methyl chloride (gas) 

(16) Nitrobenzene 

(17) Sodium hydroxide 

(18) Sulfuric acid 

(19) Tetrachloroethylene 

(20) Tetrahydrofuran 

(21) Toluene 

7.2.1.1 Suit materials shall be tested for permeation resistance after flexing and abrading as 

specified in Section 8.6, Chemical Permeation Resistance Test One, and shall not exhibit a 

breakthrough detection time of 1 hour or less have a cumulative permeation of 6.0 μg/cm2 or 

greater for each additional chemical or specific chemical mixture for which the manufacturer is 

certifying the ensemble. 

 



Public Input No. 47-NFPA 1991-2013 [ Section No. 7.2.1 ]

7.2.1   

Suit materials and seams shall be tested for permeation resistance after flexing and abrading as specified
in Section 8.6, Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time
of 1 hour or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.2.1.1   

Suit materials and seams shall be tested for permeation resistance after flexing and abrading as specified
in Section 8.6, Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time
of 1 hour or less for each additional chemical or specific chemical mixture for which the manufacturer is
certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Reformating to eliminate redundancy.  Moved seam requirements to material section because it is identical.  
Deleted flexing and abrading because this is a test method procedure and should not be located in chapter 7.

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:
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State:

Zip:

Submittal Date: Fri Dec 27 11:00:10 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

nfpa 1991
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Public Input No. 7-NFPA 1991-2013 [ Section No. 7.2.1 [Excluding any Sub-Sections] ]

Suit materials shall be tested for permeation resistance after flexing and abrading as specified in Section
8.6, Chemical Permeation Resistance Test, and shall not exhibit a normalized breakthrough detection time
of 1 hour or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

Statement of Problem and Substantiation for Public Input

Should be consistent and use the defined terminology, "normalized breakthrough detection time" in Section 3.3.42.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Tue Dec 17 13:21:34 EST 2013
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Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 12-NFPA 1991-2013 [ Section No. 7.2.1.1 ]

7.2.1.1  

Suit materials shall be tested for permeation resistance after flexing and abrading as specified in Section
8.6, Chemical Permeation Resistance Test, and shall not exhibit a normalized breakthrough detection time
of 1 hour or less for each additional chemical or specific chemical mixture for which the manufacturer is
certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Should be consistent and use the defined terminology, "normalized breakthrough detection time" in Section 3.3.42.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 18 15:31:13 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 120-NFPA 1991-2014 [ Section No. 7.2.2 ]

7.2.2   

Suit materials shall be tested for resistance to flame impingement as specified in Section 8.7, Flammability
Resistance Test, and shall not ignite during the initial have afterflame time not greater than 2.0
seconds after a 3-second exposure period , shall not burn a distance of greater than 100 mm (4 in.), shall
not sustain burning for more than 10 seconds, and shall not melt as evidenced by flowing or dripping
during the subsequent 12-second exposure period .

Statement of Problem and Substantiation for Public Input

(1) The intent of having the flame impingement test in the base requirements is to screen out materials that might 
easily burn or melt if exposed to short term/incidental heat or flame sources.  The current flame exposure criterion 
in these sections is higher than needed to screen out such materials.  If higher levels of flame/heat resistance 
performance are needed for a particular chemical hazard with flash over exposure potential, then a suit with the 
“Flash Fire Escape Option” should be used.

(2) Currently the test laboratories are using a criterion of no more than 1.0 second afterflame time to determine if 
the sample “ignited”.  The ability of a laboratory technician to detect afterflame time to that precision is unlikely 
given the subjective nature of this measurement.  Moving to a not greater than 2.0 second limit is in line with other 
flammability test requirements of afterflame duration.

(3) Retention of the “no melting and dripping“ requirement is advisable even without the subsequent 12 seconds 
flame exposure. 

Submitter Information Verification

Submitter Full Name: Susan Lovasic

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:42:48 EST 2014

Copyright Assignment

I, Susan Lovasic, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Susan Lovasic, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 176-NFPA 1991-2014 [ Section No. 7.2.2 ]

7.2.2  

Suit materials shall be tested for resistance to flame impingement as specified in Section 8.7, Flammability
Resistance Test, and shall not ignite during the initial 3-second exposure period, shall not burn a distance
of greater than 100 mm (4 in.), shall not sustain burning for more than 10 seconds, and shall not melt as
evidenced by flowing or dripping during the subsequent 12-second exposure period.

Additional Proposed Changes

File Name Description Approved

PI_20_7.2.2.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes account for flame resistance performance consistent with field expectations for chemical 
protective clothing that may only incidentally contact flame or be exposed to high heat.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 09:11:35 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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7.2.2 Suit materials shall be tested for resistance to flame impingement as specified in Section 

8.7, Flammability Resistance Test, and shall not ignite during the initial 3-second exposure 

period, shall not burn a distance of greater than 100 mm (4 in.), shall not sustain burning for 

more than 10 2 seconds, and shall not melt as evidenced by flowing or dripping during the 

subsequent 12-second exposure period. 



Public Input No. 142-NFPA 1991-2014 [ Section No. 7.2.6 ]

7.2.6   

Suit seams shall be tested for permeation resistance as specified in Section 8.6 , Chemical Permeation
Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour or less for the following list
of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.2.6.1   

Suit seams shall be tested for permeation resistance as specified in Section 8.6 , Chemical Permeation
Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour or less for each additional
chemical or specific chemical mixture for which the manufacturer is certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Consolidation of chemical barrier requirements.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 122-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification

Submitter Full Name: James Zeigler
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Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:58:32 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 166-NFPA 1991-2014 [ Section No. 7.2.6 ]

7.2.6  

Suit seams shall be tested for permeation resistance as specified in Section 8.6, Chemical Permeation
Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour or less for the following list
of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.2.6.1  

Suit seams shall be tested for permeation resistance as specified in Section 8.6, Chemical Permeation
Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour or less for each additional
chemical or specific chemical mixture for which the manufacturer is certifying the ensemble.

Additional Proposed Changes

File Name Description Approved

PI_13_7.2.6.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes reflect a change in the industry for measuring cumulative permeation in lieu of 
breakthrough time. This approach will enable the determination of end points that are consistent with the 
toxicological or irritancy effects of exposure for specific chemicals. This recommendation is consistent with 
research performed by Battelle Memorial Institute on the behalf of the Technical Support Working Group.

Submitter Information Verification
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Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:56:00 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Make following changes to paragraphs 7.2.6, 7.2.6.1 

7.2.6 Suit seams shall be tested for permeation resistance after flexing and abrading as specified 

in Section 8.6, Chemical Permeation Resistance Test One, and shall not exhibit a breakthrough 

detection time of 1 hour or less have a cumulative permeation of 6.0 μg/cm2 or greater for the 

following list of industrial chemicals: each chemical tested. 

(1) Acetone 

(2) Acetonitrile 

(3) Anhydrous ammonia (gas) 

(4) 1,3-Butadiene (gas) 

(5) Carbon disulfide 

(6) Chlorine (gas) 

(7) Dichloromethane 

(8) Diethyl amine 

(9) Dimethyl formamide 

(10) Ethyl acetate 

(11) Ethylene oxide (gas) 

(12) Hexane 

(13) Hydrogen chloride (gas) 

(14) Methanol 

(15) Methyl chloride (gas) 

(16) Nitrobenzene 

(17) Sodium hydroxide 

(18) Sulfuric acid 

(19) Tetrachloroethylene 

(20) Tetrahydrofuran 

(21) Toluene 

7.2.6.1 Suit seams shall be tested for permeation resistance after flexing and abrading as 

specified in Section 8.6, Chemical Permeation Resistance Test One, and shall not exhibit a 

breakthrough detection time of 1 hour or less have a cumulative permeation of 6.0 μg/cm2 or 

greater for each additional chemical or specific chemical mixture for which the manufacturer is 

certifying the ensemble. 

 



Public Input No. 48-NFPA 1991-2013 [ Section No. 7.2.6 ]

7.2.6   

Suit seams shall be tested for permeation resistance as specified in Section 8.6 , Chemical Permeation
Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour or less for the following list
of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.2.6.1   

Suit seams shall be tested for permeation resistance as specified in Section 8.6 , Chemical Permeation
Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour or less for each additional
chemical or specific chemical mixture for which the manufacturer is certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Reformating to eliminate redundancy.  Moved seam requirements to material section because it is identical.  

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 47-NFPA 1991-2013 [Section No. 7.2.1]

Submitter Information Verification

Submitter Full Name: Amanda Newsom
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Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 11:04:59 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

NFPA 1991
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Public Input No. 102-NFPA 1991-2014 [ Section No. 7.2.7 ]

7.2.7   

Suit seams shall be tested for seam strength as specified in Section 8.24, Seam/Closure Breaking Strength
Test, and shall have a breaking strength greater than 2.88 kN/m (30 lbf/2 than 72 N/25 mm (15 lbf/1 in.).

Statement of Problem and Substantiation for Public Input

Aligning the performance requirement with the calculation and report of the test method.
From ASTM D751:

71. Calculation and Report
71.1 The seam strength of the test specimen shall be
reported as the average of all the individual results in N/25 mm
(lbf/1 in.) to the nearest 0.4 N/25 mm (0.1 lbf/1 in.). The report
shall include whether failure occurred in the seam or in the
fabric.

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 11:07:42 EST 2014

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

ASTM D751
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Public Input No. 143-NFPA 1991-2014 [ Section No. 7.2.8 ]

7.2.8   

Suit closure assemblies shall be tested for penetration resistance as specified in Section 8.25 , Closure
Penetration Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour or less for the
following industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Carbon disulfide

(4) Dichloromethane

(5) Diethyl amine

(6) Dimethyl formamide

(7) Ethyl acetate

(8) Hexane

(9) Methanol

(10) Nitrobenzene

(11) Sodium hydroxide

(12) Sulfuric acid

(13) Tetrachloroethylene

(14) Tetrahydrofuran

(15) Toluene

7.2.8.1   

Suit closure assemblies shall be tested for chemical penetration resistance as specified in Section 8.25 ,
Closure Penetration Resistance Test, and for any additional chemicals or specific chemical mixtures for
which the manufacturer is certifying the suit.

Statement of Problem and Substantiation for Public Input

Consolidation of chemical barrier requirements. 

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 122-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 15:00:28 EST 2014
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Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 16-NFPA 1991-2013 [ Section No. 7.2.8 ]

7.2.8  

Suit closure assemblies shall be tested for penetration resistance as specified in Section 8.25, Closure
Penetration Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour or less for the
following industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Carbon disulfide

(4) Dichloromethane

(5) Diethyl amine

(6) Dimethyl formamide

(7) Ethyl acetate

(8) Hexane

(9) Methanol

(10) Nitrobenzene

(11) Sodium hydroxide

(12) Sulfuric acid

(13) Tetrachloroethylene

(14) Tetrahydrofuran

(15) Toluene

7.2.8.1  

Suit closure assemblies shall be tested for chemical penetration resistance as specified in Section 8.25,
Closure Penetration Resistance Test, and for any additional chemicals or specific chemical mixtures for
which the manufacturer is certifying the suit.

Statement of Problem and Substantiation for Public Input

Breakthrough time is not applicable for penetration as it has been defined in Section 3.3.42.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 18 15:37:37 EST 2013
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Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 103-NFPA 1991-2014 [ Section No. 7.2.9 ]

7.2.9   

Suit closure assemblies shall be tested for closure strength as specified in Section 8.24, Seam/Closure
Breaking Strength Test, and shall have a breaking strength greater than 2.88 kN/m (30 lbf/2 than 72 N/25
mm (15 lbf/1 in.).

Statement of Problem and Substantiation for Public Input

Aligning the performance requirement with the calculation and report of the test method.
From ASTM D751:

71. Calculation and Report
71.1 The seam strength of the test specimen shall be
reported as the average of all the individual results in N/25 mm
(lbf/1 in.) to the nearest 0.4 N/25 mm (0.1 lbf/1 in.). The report
shall include whether failure occurred in the seam or in the
fabric.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 102-NFPA 1991-2014 [Section No. 7.2.7] Seam

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 11:10:58 EST 2014

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

ASTM D751
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Public Input No. 13-NFPA 1991-2013 [ Section No. 7.3.1 ]

7.3.1  

Visor materials shall be tested for permeation resistance after flexing and abrading as specified in Section
8.6, Chemical Permeation Resistance Test, and shall not exhibit a normalized breakthrough detection time
of 1 hour or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.3.1.1  

Visor materials shall be tested for permeation resistance as specified in Section 8.6, Chemical Permeation
Resistance Test, and shall not exhibit normalized breakthrough detection time of 1 hour or less, and shall
not exhibit a normalized breakthrough detection time of 1 hour or less for each additional chemical or
specific chemical mixture for which the manufacturer is certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Should be consistent and use the defined terminology, "normalized breakthrough detection time" in Section 3.3.42.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:
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Zip:

Submittal Date: Wed Dec 18 15:32:49 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 144-NFPA 1991-2014 [ Section No. 7.3.1 ]

7.3.1   

Visor materials shall be tested for permeation resistance after flexing and abrading as specified in Section
8.6 , Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour
or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.3.1.1   

Visor materials shall be tested for permeation resistance as specified in Section 8.6 , Chemical
Permeation Resistance Test, and shall not exhibit breakthrough detection time of 1 hour or less, and shall
not exhibit a breakthrough detection time of 1 hour or less for each additional chemical or specific chemical
mixture for which the manufacturer is certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Consolidation of chemical barrier requirements. 

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 122-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification
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Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 15:01:48 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 167-NFPA 1991-2014 [ Section No. 7.3.1 ]

7.3.1  

Visor materials shall be tested for permeation resistance after flexing and abrading as specified in Section
8.6, Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour
or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.3.1.1  

Visor materials shall be tested for permeation resistance as specified in Section 8.6, Chemical Permeation
Resistance Test, and shall not exhibit breakthrough detection time of 1 hour or less, and shall not exhibit a
breakthrough detection time of 1 hour or less for each additional chemical or specific chemical mixture for
which the manufacturer is certifying the ensemble.

Additional Proposed Changes

File Name Description Approved

PI_13_7.3.1.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes reflect a change in the industry for measuring cumulative permeation in lieu of 
breakthrough time. This approach will enable the determination of end points that are consistent with the 
toxicological or irritancy effects of exposure for specific chemicals. This recommendation is consistent with 
research performed by Battelle Memorial Institute on the behalf of the Technical Support Working Group.
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Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:57:04 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Make following changes to paragraphs 7.3.1, 7.3.1.1 

7.3.1 Visor materials shall be tested for permeation resistance after flexing and abrading as 

specified in Section 8.6, Chemical Permeation Resistance Test One, and shall not exhibit a 

breakthrough detection time of 1 hour or less have a cumulative permeation of 6.0 μg/cm2 or 

greater for the following list of industrial chemicals: each chemical tested. 

(1) Acetone 

(2) Acetonitrile 

(3) Anhydrous ammonia (gas) 

(4) 1,3-Butadiene (gas) 

(5) Carbon disulfide 

(6) Chlorine (gas) 

(7) Dichloromethane 

(8) Diethyl amine 

(9) Dimethyl formamide 

(10) Ethyl acetate 

(11) Ethylene oxide (gas) 

(12) Hexane 

(13) Hydrogen chloride (gas) 

(14) Methanol 

(15) Methyl chloride (gas) 

(16) Nitrobenzene 

(17) Sodium hydroxide 

(18) Sulfuric acid 

(19) Tetrachloroethylene 

(20) Tetrahydrofuran 

(21) Toluene 

7.3.1.1 Visor materials shall be tested for permeation resistance after flexing and abrading as 

specified in Section 8.6, Chemical Permeation Resistance Test One, and shall not exhibit a 

breakthrough detection time of 1 hour or less have a cumulative permeation of 6.0 μg/cm2 or 

greater for each additional chemical or specific chemical mixture for which the manufacturer is 

certifying the ensemble. 

 



Public Input No. 73-NFPA 1991-2013 [ Section No. 7.3.1 ]

7.3.1   

Visor materials shall and visor material seams shall be tested for permeation resistance after flexing and
abrading as resistance as specified in Section 8.6, Chemical Permeation Resistance Test, and shall not
exhibit a breakthrough detection time of 1 hour or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.3.1.1   

Visor materials and visor material seams shall be tested for permeation resistance as specified in Section
8.6, Chemical Permeation Resistance Test, and shall not exhibit breakthrough detection time of 1 hour or
less, and shall not exhibit a breakthrough detection time of 1 hour or less for each additional chemical or
specific chemical mixture for which the manufacturer is certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Reformating to eliminate redundancy.  Moved seam requirements to material section because it is identical.  
Deleted flexing and abrading because this is a test method procedure and should not be located in chapter 7.

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:
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State:

Zip:

Submittal Date: Fri Dec 27 14:33:28 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 133-NFPA 1991-2014 [ Section No. 7.3.2 ]

7.3.2   

Visor materials shall be tested for resistance to flame impingement as specified in Section 8.7,
Flammability Resistance Test, and shall not ignite during the initial have afterflame time not greater than
2.0 seconds after a 3-second exposure period , shall not burn a distance of greater than 100 mm (4 in.),
shall not sustain burning for more than 10 seconds, and shall not melt as evidenced by flowing or dripping
during the subsequent 12-second exposure period .

Statement of Problem and Substantiation for Public Input

(1) The intent of having the flame impingement test in the base requirements is to screen out materials that might 
easily burn or melt if exposed to short term/incidental heat or flame sources.  The current flame exposure criterion 
in these sections is higher than needed to screen out such materials.  If higher levels of flame/heat resistance 
performance are needed for a particular chemical hazard with flash over exposure potential, then a suit with the 
“Flash Fire Escape Option” should be used.

(2) Currently the test laboratories are using a criterion of no more than 1.0 second afterflame time to determine if 
the sample “ignited”.  The ability of a laboratory technician to detect afterflame time to that precision is unlikely 
given the subjective nature of this measurement.  Moving to a not greater than 2.0 second limit is in line with other 
flammability test requirements of afterflame duration.

(3) Retention of the “no melting and dripping “requirement is advisable even without the subsequent 12 seconds 
flame exposure. 

Submitter Information Verification

Submitter Full Name: Susan Lovasic

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:22:51 EST 2014

Copyright Assignment

I, Susan Lovasic, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Susan Lovasic, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 177-NFPA 1991-2014 [ Section No. 7.3.2 ]

7.3.2  

Visor materials shall be tested for resistance to flame impingement as specified in Section 8.7,
Flammability Resistance Test, and shall not ignite during the initial 3-second exposure period, shall not
burn a distance of greater than 100 mm (4 in.), shall not sustain burning for more than 10 seconds, and
shall not melt as evidenced by flowing or dripping during the subsequent 12-second exposure period.

Additional Proposed Changes

File Name Description Approved

PI_20_7.3.2.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes account for flame resistance performance consistent with field expectations for chemical 
protective clothing that may only incidentally contact flame or be exposed to high heat.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 09:12:46 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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7.3.2 Visor materials shall be tested for resistance to flame impingement as specified in Section 

8.7, Flammability Resistance Test, and shall not ignite during the initial 3-second exposure 

period, shall not burn a distance of greater than 100 mm (4 in.), shall not sustain burning for 

more than 10 2 seconds, and shall not melt as evidenced by flowing or dripping during the 

subsequent 12-second exposure period. 

 



Public Input No. 85-NFPA 1991-2013 [ Section No. 7.3.3 ]

7.3.3  

Visor materials shall be tested for bursting strength as specified in Section 8.10 , Burst Strength Test 28.x,
Visor High Mass Impact Resistance  Test , and shall not have a bursting strength of not less than 200 N
(45 lbf). full thickness puncture or crack

Statement of Problem and Substantiation for Public Input

An impact test is more appropriate for evaluating a visors strength than a ball burst

Submitter Information Verification

Submitter Full Name: Jason Allen

Organization: Intertek Testing Services

Street Address:

City:

State:

Zip:

Submittal Date: Mon Dec 30 13:32:57 EST 2013

Copyright Assignment

I, Jason Allen, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jason Allen, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 86-NFPA 1991-2013 [ Section No. 7.3.3 ]

7.3.3  

Visor materials shall be tested for bursting strength as specified in Section 8.10 , Burst Strength Test, 30,
Visor Drop Ball Impact Resistance Test and shall not have a bursting strength of not less than 200 N (45
lbf). full thickness crack or puncture

Statement of Problem and Substantiation for Public Input

A drop ball impact test is a more appropriate measure of a visors strength than a ball burst test.

Submitter Information Verification

Submitter Full Name: Jason Allen

Organization: Intertek Testing Services

Street Address:

City:

State:

Zip:

Submittal Date: Mon Dec 30 13:36:24 EST 2013

Copyright Assignment

I, Jason Allen, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jason Allen, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 22-NFPA 1991-2013 [ Section No. 7.3.4 ]

7.3.4  

Visor materials shall be tested for puncture propagation tear resistance as specified in Section 8. 11,
Puncture Propagation Tear Resistance X, Visor Puncture Resistance Test, and shall have a puncture
propagation tear resistance of not less than 49 N (11 lbf) not show evidence of visible holes though all
layers .

Statement of Problem and Substantiation for Public Input

The current NFPA 1991-2005, Puncture Propagation Tear Test, Is very difficult and sometimes impossible to run 
for most rigid and semi-rigid materials due to the lack of flexibility and material thickness.  This topic was 
discussed during our NFPA 1991 Test method TG.

Submitter Information Verification

Submitter Full Name: Jason Allen

Organization: Intertek

Street Address:

City:

State:

Zip:

Submittal Date: Thu Dec 26 12:40:56 EST 2013

Copyright Assignment

I, Jason Allen, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jason Allen, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 14-NFPA 1991-2013 [ Section No. 7.3.6 ]

7.3.6  

Visor material seams shall be tested for permeation resistance as specified in Section 8.6, Chemical
Permeation Resistance Test, and shall not exhibit a normalized breakthrough detection time of 1 hour or
less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.3.6.1  

Visor material seams shall be tested for permeation resistance as specified in Section 8.6, Chemical
Permeation Resistance Test, and shall not exhibit a normalized breakthrough detection time of 1 hour or
less, and shall not exhibit a normalized breakthrough detection time of 1 hour or less for each additional
chemical or specific chemical mixture for which the manufacturer is certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Should be consistent and use the defined terminology, "normalized breakthrough detection time" in Section 3.3.42.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:
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Zip:

Submittal Date: Wed Dec 18 15:34:10 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 145-NFPA 1991-2014 [ Section No. 7.3.6 ]

7.3.6   

Visor material seams shall be tested for permeation resistance as specified in Section 8.6 , Chemical
Permeation Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour or less for the
following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.3.6.1   

Visor material seams shall be tested for permeation resistance as specified in Section 8.6 , Chemical
Permeation Resistance Test, and shall not exhibit a normalized breakthrough detection time of 1 hour or
less, and shall not exhibit a breakthrough detection time of 1 hour or less for each additional chemical or
specific chemical mixture for which the manufacturer is certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Consolidation of chemical barrier requirements. 

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 122-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification
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Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 15:03:21 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 168-NFPA 1991-2014 [ Section No. 7.3.6 ]

7.3.6  

Visor material seams shall be tested for permeation resistance as specified in Section 8.6, Chemical
Permeation Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour or less for the
following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.3.6.1  

Visor material seams shall be tested for permeation resistance as specified in Section 8.6, Chemical
Permeation Resistance Test, and shall not exhibit a normalized breakthrough detection time of 1 hour or
less, and shall not exhibit a breakthrough detection time of 1 hour or less for each additional chemical or
specific chemical mixture for which the manufacturer is certifying the ensemble.

Additional Proposed Changes

File Name Description Approved

PI_13_7.3.6.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes reflect a change in the industry for measuring cumulative permeation in lieu of 
breakthrough time. This approach will enable the determination of end points that are consistent with the 
toxicological or irritancy effects of exposure for specific chemicals. This recommendation is consistent with 
research performed by Battelle Memorial Institute on the behalf of the Technical Support Working Group.
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Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:57:56 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Make following changes to paragraphs 7.3.6, 7.3.6.1 

7.3.6 Visor material seams shall be tested for permeation resistance after flexing and abrading 

as specified in Section 8.6, Chemical Permeation Resistance Test One, and shall not exhibit a 

breakthrough detection time of 1 hour or less have a cumulative permeation of 6.0 μg/cm2 or 

greater for the following list of industrial chemicals: each chemical tested. 

(1) Acetone 

(2) Acetonitrile 

(3) Anhydrous ammonia (gas) 

(4) 1,3-Butadiene (gas) 

(5) Carbon disulfide 

(6) Chlorine (gas) 

(7) Dichloromethane 

(8) Diethyl amine 

(9) Dimethyl formamide 

(10) Ethyl acetate 

(11) Ethylene oxide (gas) 

(12) Hexane 

(13) Hydrogen chloride (gas) 

(14) Methanol 

(15) Methyl chloride (gas) 

(16) Nitrobenzene 

(17) Sodium hydroxide 

(18) Sulfuric acid 

(19) Tetrachloroethylene 

(20) Tetrahydrofuran 

(21) Toluene 

7.3.6.1 Visor material seams shall be tested for permeation resistance after flexing and abrading 

as specified in Section 8.6, Chemical Permeation Resistance Test One, and shall not exhibit a 

breakthrough detection time of 1 hour or less have a cumulative permeation of 6.0 μg/cm2 or 

greater for each additional chemical or specific chemical mixture for which the manufacturer is 

certifying the ensemble. 

 



Public Input No. 74-NFPA 1991-2013 [ Section No. 7.3.6 ]

7.3.6   

Visor material seams shall be tested for permeation resistance as specified in Section 8.6 , Chemical
Permeation Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour or less for the
following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.3.6.1   

Visor material seams shall be tested for permeation resistance as specified in Section 8.6 , Chemical
Permeation Resistance Test, and shall not exhibit a normalized breakthrough detection time of 1 hour or
less, and shall not exhibit a breakthrough detection time of 1 hour or less for each additional chemical or
specific chemical mixture for which the manufacturer is certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Reformating to eliminate redundancy.  Moved seam requirements to material section because it is identical.  
Deleted flexing and abrading because this is a test method procedure and should not be located in chapter 7.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 73-NFPA 1991-2013 [Section No. 7.3.1] Visor Seams

Submitter Information Verification
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Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 14:36:16 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 45-NFPA 1991-2013 [ New Section after 7.4.1 ]

7.4.X Glove materials shall be tested for permeation resistance as specified in Section 8.6, Chemical
Permeation Resistance Test, and shall not exhibit normalized breakthrough detection times of 60 minutes
or less for the following list of industrial chemicals:

(1) Cyanogen chloride (CK; 506-77-4)

(2) Carbonyl chloride (CG; 75-44-5)

(3) Dimethyl sulfate (DMA, sulfuric acid dimethyl ester; 77-78-1)

(4) Hydrogen cyanide (AC, HCN, CAS; 74-90-8)

7.4.X Glove materials shall be tested for permeation resistance as specified in Section 8.6, Chemical
Permeation Resistance Test, and shall not exceed a cumulative permeation of 1.25 μg/cm2 for the chemical
warfare agent sarin (GB, or isopropyl methyl phosphonofluoridate).

7.4.X Glove materials shall be tested for permeation resistance as specified in Section 8.6, Chemical
Permeation Resistance Test, and shall not exceed a cumulative permeation of 4 μg/cm2 for the chemical
warfare agent sulfur mustard, distilled [HD, or bis(2-chloroethyl)sulfide].

Statement of Problem and Substantiation for Public Input

Section 7.6 is redundant in that NFPA 1991 is a CBRN document and these performance requirements should be 
in their respective element or ensemble sections.  No new content is being added, only reformating the 
requirements.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 39-NFPA 1991-2013 [New Section after 7.1.7] REFORMATING CBRN

Public Input No. 41-NFPA 1991-2013 [Section No. 7.6] REFORMATING CBRN

Public Input No. 44-NFPA 1991-2013 [New Section after 7.2.1] REFORMATING CBRN

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:54:09 EST 2013
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Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

NFPA 1991
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Public Input No. 146-NFPA 1991-2014 [ Section No. 7.4.1 ]

7.4.1   

Glove materials shall be tested for permeation resistance after flexing and abrading as specified in Section
8.6 , Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour
or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.4.1.1   

Glove materials shall be tested for permeation resistance after flexing and abrading as specified in Section
8.6 , Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour
or less, and shall not exhibit a breakthrough detection time of 1 hour or less for each additional chemical or
specific chemical mixture for which the manufacturer is certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Consolidation of chemical barrier requirements.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 122-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification
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Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 15:04:38 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 169-NFPA 1991-2014 [ Section No. 7.4.1 ]

7.4.1  

Glove materials shall be tested for permeation resistance after flexing and abrading as specified in
Section 8.6, Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time of
1 hour or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.4.1.1  

Glove materials shall be tested for permeation resistance after flexing and abrading as specified in Section
8.6, Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time of 1 hour
or less, and shall not exhibit a breakthrough detection time of 1 hour or less for each additional chemical or
specific chemical mixture for which the manufacturer is certifying the ensemble.

Additional Proposed Changes

File Name Description Approved

PI_13_7.4.1.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes reflect a change in the industry for measuring cumulative permeation in lieu of 
breakthrough time. This approach will enable the determination of end points that are consistent with the 
toxicological or irritancy effects of exposure for specific chemicals. This recommendation is consistent with 
research performed by Battelle Memorial Institute on the behalf of the Technical Support Working Group.
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Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:59:01 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Make following changes to paragraphs 7.4.1, 7.4.1.1 

7.4.1 Glove materials shall be tested for permeation resistance after flexing and abrading as 

specified in Section 8.6, Chemical Permeation Resistance Test One, and shall not exhibit a 

breakthrough detection time of 1 hour or less have a cumulative permeation of 6.0 μg/cm2 or 

greater for the following list of industrial chemicals: each chemical tested. 

(1) Acetone 

(2) Acetonitrile 

(3) Anhydrous ammonia (gas) 

(4) 1,3-Butadiene (gas) 

(5) Carbon disulfide 

(6) Chlorine (gas) 

(7) Dichloromethane 

(8) Diethyl amine 

(9) Dimethyl formamide 

(10) Ethyl acetate 

(11) Ethylene oxide (gas) 

(12) Hexane 

(13) Hydrogen chloride (gas) 

(14) Methanol 

(15) Methyl chloride (gas) 

(16) Nitrobenzene 

(17) Sodium hydroxide 

(18) Sulfuric acid 

(19) Tetrachloroethylene 

(20) Tetrahydrofuran 

(21) Toluene 

7.4.1.1 Glove materials shall be tested for permeation resistance after flexing and abrading as 

specified in Section 8.6, Chemical Permeation Resistance Test One, and shall not exhibit a 

breakthrough detection time of 1 hour or less have a cumulative permeation of 6.0 μg/cm2 or 

greater for each additional chemical or specific chemical mixture for which the manufacturer is 

certifying the ensemble. 

 



Public Input No. 125-NFPA 1991-2014 [ Section No. 7.4.2 ]

7.4.2   

Glove materials shall be tested for resistance to flame impingement as specified in Section 8.7,
Flammability Resistance Test, and shall not ignite during the initial have afterflame time not greater than
2.0 seconds after a 3-second exposure period , shall not burn a distance of greater than 100 mm (4 in.),
shall not sustain burning for more than 10 seconds, and shall not melt as evidenced by flowing or dripping
during the subsequent 12-second exposure period .

Statement of Problem and Substantiation for Public Input

(1) The intent of having the flame impingement test in the base requirements is to screen out materials that might 
easily burn or melt if exposed to short term/incidental heat or flame sources.  The current flame exposure criterion 
in these sections is higher than needed to screen out such materials.  If higher levels of flame/heat resistance 
performance are needed for a particular chemical hazard with flash over exposure potential, then a suit with the 
“Flash Fire Escape Option” should be used.

(2) Currently the test laboratories are using a criterion of no more than 1.0 second afterflame time to determine if 
the sample “ignited”.  The ability of a laboratory technician to detect afterflame time to that precision is unlikely 
given the subjective nature of this measurement.  Moving to a not greater than 2.0 second limit is in line with other 
flammability test requirements of afterflame duration.

(3) Retention of the “no melting and dripping “requirement is advisable even without the subsequent 12 seconds 
flame exposure. 

Submitter Information Verification

Submitter Full Name: Susan Lovasic

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:58:28 EST 2014

Copyright Assignment

I, Susan Lovasic, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Susan Lovasic, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 178-NFPA 1991-2014 [ Section No. 7.4.2 ]

7.4.2  

Glove materials shall be tested for resistance to flame impingement as specified in Section 8.7,
Flammability Resistance Test, and shall not ignite during the initial 3-second exposure period, shall not
burn a distance of greater than 100 mm (4 in.), shall not sustain burning for more than 10 seconds, and
shall not melt as evidenced by flowing or dripping during the subsequent 12-second exposure period.

Additional Proposed Changes

File Name Description Approved

PI_20_7.4.2.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes account for flame resistance performance consistent with field expectations for chemical 
protective clothing that may only incidentally contact flame or be exposed to high heat.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 09:13:39 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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7.4.2 Glove materials shall be tested for resistance to flame impingement as specified in Section 

8.7, Flammability Resistance Test, and shall not ignite during the initial 3-second exposure 

period, shall not burn a distance of greater than 100 mm (4 in.), shall not sustain burning for 

more than 10 2 seconds, and shall not melt as evidenced by flowing or dripping during the 

subsequent 12-second exposure period. 



Public Input No. 52-NFPA 1991-2013 [ Section No. 7.4.3 ]

7.4.3  

Glove materials shall be tested for cut resistance as specified in Section 8.15, Cut Resistance Test, and
shall have a blade travel distance of not less than 25 20 mm (1 0.8 in.).

Statement of Problem and Substantiation for Public Input

The proposed change in criteria account for the use of the new 2005 edition of ASTM F1790.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 12:54:03 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

131 of 238 1/8/2014 2:34 PM



Public Input No. 64-NFPA 1991-2013 [ Section No. 7.4.3 ]

7.4.3   

Glove materials shall be tested for cut resistance as specified in Section 8.15, Cut Resistance Test, and
shall have a blade travel distance of not less than 25 20 mm (1 0.8 in.).

Statement of Problem and Substantiation for Public Input

Correlating the cut resistance requirements in NFPA 1991 to all other standards in the project.  In the last revision 
cycle of NFPA 1991, the ASTM F 1790 test method was updated to the 2005 edition, but at that time it was not 
realized that the method was changed in a manner to make it more severe.  As a result, a TIA was submitted to 
reduce the weight used in the test for gloves.  No other adjustment was made.  Since that time, this same change 
was made in other standards within the project either through TIA’s or during revision cycles.  However, along with 
the weight reductions, the requirement was also reduces from 25 mm to 20 mm.  NFPA 1991 is the only standard 
within the project where this change was not incorporated.

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 13:46:57 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.
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Public Input No. 118-NFPA 1991-2014 [ Section No. 7.4.5 ]

7.4.5   

Glove materials shall be tested for cold weather performance as specified in Section 8.12, Cold
Temperature Performance Test One, and shall have a bending moment of less than 0.057 N × m ( 1⁄2
in.-lbf) at an angular deflection of 60 degrees and -25°C (-13°F).

Statement of Problem and Substantiation for Public Input

As written, this requirement is insufficient to determine pass/fail of a material.

Submitter Information Verification

Submitter Full Name: Susan Lovasic

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:35:37 EST 2014

Copyright Assignment

I, Susan Lovasic, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
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acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Susan Lovasic, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 46-NFPA 1991-2013 [ New Section after 7.5.1 ]

7.5.X Footwear materials shall be tested for permeation resistance as specified in Section 8.6,
Chemical Permeation Resistance Test, and shall not exhibit normalized breakthrough detection
times of 60 minutes or less for the following list of industrial chemicals:

(1) Cyanogen chloride (CK; 506-77-4)

(2) Carbonyl chloride (CG; 75-44-5)

(3) Dimethyl sulfate (DMA, sulfuric acid dimethyl ester; 77-78-1)

(4) Hydrogen cyanide (AC, HCN, CAS; 74-90-8)

7.5.X Footwear materials shall be tested for permeation resistance as specified in Section 8.6,
Chemical Permeation Resistance Test, and shall not exceed a cumulative permeation of 1.25
μg/cm2 for the chemical warfare agent sarin (GB, or isopropyl methyl phosphonofluoridate).

7.5.X Footwear materials shall be tested for permeation resistance as specified in Section 8.6,
Chemical Permeation Resistance Test, and shall not exceed a cumulative permeation of 4 μg/cm2
for the chemical warfare agent sulfur mustard, distilled [HD, or bis(2-chloroethyl)sulfide].

Statement of Problem and Substantiation for Public Input

Section 7.6 is redundant in that NFPA 1991 is a CBRN document and these performance requirements should be 
in their respective element or ensemble sections.  No new content is being added, only reformating the 
requirements.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 39-NFPA 1991-2013 [New Section after 7.1.7] REFORMATING CBRN

Public Input No. 41-NFPA 1991-2013 [Section No. 7.6] REFORMATING CBRN

Public Input No. 44-NFPA 1991-2013 [New Section after 7.2.1] REFORMATING CBRN

Public Input No. 45-NFPA 1991-2013 [New Section after 7.4.1] REFORMATING CBRN

Submitter Information Verification
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Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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NFPA 1991
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Public Input No. 147-NFPA 1991-2014 [ Section No. 7.5.1 ]

7.5.1   

Footwear upper materials shall be tested for permeation resistance after flexing and abrading as specified
in Section 8.6 , Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time
of 1 hour or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.5.1.1   

Footwear upper materials shall be tested for permeation resistance after flexing and abrading as specified
in Section 8.6 , Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time
of 1 hour or less, and shall not exhibit a breakthrough detection time of 1 hour or less for each additional
chemical or specific chemical mixture for which the manufacturer is certifying the ensemble.

Statement of Problem and Substantiation for Public Input

Consolidation of Chemical Barrier Requirements

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 122-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification
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Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 15:05:45 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
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 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 15-NFPA 1991-2013 [ Section No. 7.5.1 ]

7.5.1  

Footwear upper materials shall be tested for permeation resistance after flexing and abrading as specified
in Section 8.6, Chemical Permeation Resistance Test, and shall not exhibit a normalized breakthrough
detection time of 1 hour or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.5.1.1  

Footwear upper materials shall be tested for permeation resistance after flexing and abrading as specified
in Section 8.6, Chemical Permeation Resistance Test, and shall not exhibit a normalized breakthrough
detection time of 1 hour or less, and shall not exhibit a normalized breakthrough detection time of 1 hour or
less for each additional chemical or specific chemical mixture for which the manufacturer is certifying the
ensemble.

Statement of Problem and Substantiation for Public Input

Should be consistent and use the defined terminology, "normalized breakthrough detection time" in Section 3.3.42.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

138 of 238 1/8/2014 2:34 PM



State:

Zip:

Submittal Date: Wed Dec 18 15:35:07 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
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Public Input No. 170-NFPA 1991-2014 [ Section No. 7.5.1 ]

7.5.1  

Footwear upper materials shall be tested for permeation resistance after flexing and abrading as specified
in Section 8.6, Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time
of 1 hour or less for the following list of industrial chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

7.5.1.1  

Footwear upper materials shall be tested for permeation resistance after flexing and abrading as specified
in Section 8.6, Chemical Permeation Resistance Test, and shall not exhibit a breakthrough detection time
of 1 hour or less, and shall not exhibit a breakthrough detection time of 1 hour or less for each additional
chemical or specific chemical mixture for which the manufacturer is certifying the ensemble.

Additional Proposed Changes

File Name Description Approved

PI_13_7.5.1.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes reflect a change in the industry for measuring cumulative permeation in lieu of 
breakthrough time. This approach will enable the determination of end points that are consistent with the 
toxicological or irritancy effects of exposure for specific chemicals. This recommendation is consistent with 
research performed by Battelle Memorial Institute on the behalf of the Technical Support Working Group.
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Submitter Information Verification
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Zip:

Submittal Date: Tue Jan 07 09:00:11 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
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Make following changes to paragraphs 7.5.1, 7.5.1.1 

7.5.1 Footwear upper materials shall be tested for permeation resistance after flexing and 

abrading as specified in Section 8.6, Chemical Permeation Resistance Test One, and shall not 

exhibit a breakthrough detection time of 1 hour or less have a cumulative permeation of 6.0 

μg/cm2 or greater for the following list of industrial chemicals: each chemical tested. 

(1) Acetone 

(2) Acetonitrile 

(3) Anhydrous ammonia (gas) 

(4) 1,3-Butadiene (gas) 

(5) Carbon disulfide 

(6) Chlorine (gas) 

(7) Dichloromethane 

(8) Diethyl amine 

(9) Dimethyl formamide 

(10) Ethyl acetate 

(11) Ethylene oxide (gas) 

(12) Hexane 

(13) Hydrogen chloride (gas) 

(14) Methanol 

(15) Methyl chloride (gas) 

(16) Nitrobenzene 

(17) Sodium hydroxide 

(18) Sulfuric acid 

(19) Tetrachloroethylene 

(20) Tetrahydrofuran 

(21) Toluene 

7.5.1.1 Footwear upper materials shall be tested for permeation resistance after flexing and 

abrading as specified in Section 8.6, Chemical Permeation Resistance Test One, and shall not 

exhibit a breakthrough detection time of 1 hour or less have a cumulative permeation of 6.0 

μg/cm2 or greater for each additional chemical or specific chemical mixture for which the 

manufacturer is certifying the ensemble. 

 



Public Input No. 99-NFPA 1991-2014 [ New Section after 7.5.1.1 ]

TITLE OF NEW CONTENT

Type your content here ...

Statement of Problem and Substantiation for Public Input

The current edition of the standard imposes “duplicate” chemical permeation resistance/ testing to this area of the 
ensemble. For products utilizing permanently integrated booties constructed out of primary suit material that meets 
the chemical permeation requirements in section 7.2; requiring chemical permeation resistance be achieved by the 
separate footwear element results in duplicate resistance/ testing. If the ensemble satisfies the chemical 
permeation performance with integrated booties, this should not be a requirement of the separate footwear 
element being utilized to satisfy the additional performance criteria.

Submitter Information Verification

Submitter Full Name: RYAN HIRSCHEY

Organization: Saint-Gobain

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 02 14:44:37 EST 2014

Copyright Assignment

I, RYAN HIRSCHEY, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am RYAN HIRSCHEY, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 126-NFPA 1991-2014 [ Section No. 7.5.2 ]

7.5.2   

Footwear upper materials shall be tested for resistance to flame impingement as specified in Section 8.7,
Flammability Resistance Test, and shall not ignite during the initial have afterflame time not greater than
2.0 seconds after a 3-second exposure period , shall not burn a distance of greater than 100 mm (4 in.),
shall not sustain burning for more than 10 seconds, and shall not melt as evidenced by flowing or dripping
during the subsequent 12-second exposure period .

Statement of Problem and Substantiation for Public Input

(1) The intent of having the flame impingement test in the base requirements is to screen out materials that might 
easily burn or melt if exposed to short term/incidental heat or flame sources.  The current flame exposure criterion 
in these sections is higher than needed to screen out such materials.  If higher levels of flame/heat resistance 
performance are needed for a particular chemical hazard with flash over exposure potential, then a suit with the 
“Flash Fire Escape Option” should be used.

(2) Currently the test laboratories are using a criterion of no more than 1.0 second afterflame time to determine if 
the sample “ignited”.  The ability of a laboratory technician to detect afterflame time to that precision is unlikely 
given the subjective nature of this measurement.  Moving to a not greater than 2.0 second limit is in line with other 
flammability test requirements of afterflame duration.

(3) Retention of the “no melting and dripping “requirement is advisable even without the subsequent 12 seconds 
flame exposure.

Submitter Information Verification

Submitter Full Name: Susan Lovasic

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:02:17 EST 2014

Copyright Assignment

I, Susan Lovasic, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Susan Lovasic, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 179-NFPA 1991-2014 [ Section No. 7.5.2 ]

7.5.2  

Footwear upper materials shall be tested for resistance to flame impingement as specified in Section 8.7,
Flammability Resistance Test, and shall not ignite during the initial 3-second exposure period, shall not
burn a distance of greater than 100 mm (4 in.), shall not sustain burning for more than 10 seconds, and
shall not melt as evidenced by flowing or dripping during the subsequent 12-second exposure period.

Additional Proposed Changes

File Name Description Approved

PI_20_7.5.2.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes account for flame resistance performance consistent with field expectations for chemical 
protective clothing that may only incidentally contact flame or be exposed to high heat.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 09:14:27 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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7.5.2 Footwear upper materials shall be tested for resistance to flame impingement as specified 

in Section 8.7, Flammability Resistance Test, and shall not ignite during the initial 3-second 

exposure period, shall not burn a distance of greater than 100 mm (4 in.), shall not sustain 

burning for more than 10 2 seconds, and shall not melt as evidenced by flowing or dripping 

during the subsequent 12-second exposure period. 

 



Public Input No. 53-NFPA 1991-2013 [ Section No. 7.5.3 ]

7.5.3  

Footwear upper materials shall be tested for cut resistance as specified in Section 8.15, Cut Resistance
Test, and have a blade travel distance of not less than 25 20 mm (1 0.8 in.).

Statement of Problem and Substantiation for Public Input

The proposed change accounts for the use of the 2005 edition of ASTM F1790.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 12:55:30 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 65-NFPA 1991-2013 [ Section No. 7.5.3 ]

7.5.3   

Footwear upper materials shall be tested for cut resistance as specified in Section 8.15, Cut Resistance
Test, and have a blade travel distance of not less than 25 20 mm (1 0.8 in.).

Statement of Problem and Substantiation for Public Input

Correlating the cut resistance requirements in NFPA 1991 to all other standards in the project.  In the last revision 
cycle of NFPA 1991, the ASTM F 1790 test method was updated to the 2005 edition, but at that time it was not 
realized that the method was changed in a manner to make it more severe.  As a result, a TIA was submitted to 
reduce the weight used in the test for gloves.  No other adjustment was made.  Since that time, this same change 
was made in other standards within the project either through TIA’s or during revision cycles.  However, along with 
the weight reductions, the requirement was also reduces from 25 mm to 20 mm.  NFPA 1991 is the only standard 
within the project where this change was not incorporated.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 64-NFPA 1991-2013 [Section No. 7.4.3] cut

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 13:56:07 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

1994, 1992
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Public Input No. 61-NFPA 1991-2013 [ Sections 7.5.5, 7.5.6 ]

Sections 7.5.5, 7.5.6

7.5.5   

Footwear toes shall be tested for impact and compression resistance as specified in Section 8.21 , Impact
and Compression Test, and shall have an impact resistance of not less than 101.7 J (75 ft-lb), and shall
have a compression resistance of not less than 11,121 N (2500 lbf).

7.5.6   

Footwear soles and heels shall be tested for puncture resistance as specified in Section 8.19 , Puncture
Resistance Test Two, and shall have a puncture resistance of not less than 1210 N (272 lbf).

Statement of Problem and Substantiation for Public Input

Performance requirement has been replaced by design requirement in chapter 6.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 54-NFPA 1991-2013 [Section No. 2.3.2] safety shoe

Public Input No. 59-NFPA 1991-2013 [Section No. 2.3.1] safety shoe

Public Input No. 60-NFPA 1991-2013 [New Section after 6.3] safety shoe

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 13:41:09 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

1994, 1992
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Public Input No. 75-NFPA 1991-2013 [ Sections 7.5.5, 7.5.6, 7.5.7, 7.5.8, 7.5.9 ]

Sections 7.5.5, 7.5.6, 7.5.7, 7.5.8, 7.5.9

7.5.5    

Footwear toes shall be tested for impact and compression resistance as specified in Section 8.21 , Impact
and Compression Test, and shall have an impact resistance of not less than 101.7 J (75 ft-lb), and shall
have a compression resistance of not less than 11,121 N (2500 lbf).

7.5.6   

Footwear soles and heels shall be tested for puncture resistance as specified in Section 8.19 , Puncture
Resistance Test Two, and shall have a puncture resistance of not less than 1210 N (272 lbf).

7.5.7   

Footwear soles and heels shall be tested for abrasion resistance as specified in Section 8.20, Abrasion
Resistance Test, and have an abrasion resistance rating of not less than 65 the relative volume loss shall

not be greater than 250 mm 3 .

7.5.8 6   

Footwear soles or ladder shanks shall be tested for bending resistance as specified in Section 8.22,
Ladder Shank Bend Resistance Test, and shall not deflect more than 6 mm ( 1⁄4 in.).

7.5.9 7   

Footwear soles shall be tested for slip resistance as specified in Section 8. 23 16 , Slip Resistance Test,
and shall have a static coefficient of friction of 0. 75 40 or greater.

Statement of Problem and Substantiation for Public Input

Existing paragraphs 7.5.5 and 7.5.6 are replaced by a design requirement in Chapter 6 that requires footwear to 
meet the respective requirements of ASTM F2413 for toe compression/impact resistance and sole plate puncture 
resistance. The abrasion test is being updated to address the project change in ascertaining acceptable footwear 
performance. A new slip resistance test has been specified based on the determination that the existing test does 
not discriminate performance consistent with field performance; the proposed criteria had been validated by 
testing performed by SEI. Other paragraphs have been renumbered.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Dec 29 16:26:58 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 57-NFPA 1991-2013 [ Section No. 7.5.9 ]

7.5.9   

Footwear soles shall Footwear shall be tested for slip resistance as specified in Section 8.23, Slip
Resistance Test, and shall have a static coefficient a coefficient of 0.75 40 or greater.

Statement of Problem and Substantiation for Public Input

Revised performance requirement to reflect new whole footwear slip testing.  This will bring this requirement in line 
with other documents in the project.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 56-NFPA 1991-2013 [Section No. 2.3.4] Slip

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 13:25:56 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

NFPA 1994, NFPA 1992
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Public Input No. 172-NFPA 1991-2014 [ Section No. 7.6 ]

7.6  Vapor-Protective Ensemble and Ensemble Element CBRN Protection Performance Requirements for
Terrorism Incidents.

7.6.1  

Primary suit, glove, and footwear element materials and seams shall be tested for permeation resistance
as specified in Section 8.6, Chemical Permeation Resistance Test, and shall not exhibit normalized
breakthrough detection times of 60 minutes or less for the following list of industrial chemicals:

(1) Cyanogen chloride (CK; 506-77-4)

(2) Carbonyl chloride (CG; 75-44-5)

(3) Dimethyl sulfate (DMA, sulfuric acid dimethyl ester; 77-78-1)

(4) Hydrogen cyanide (AC, HCN, CAS; 74-90-8)

7.6.2  

Primary suit, glove, and footwear materials and seams shall be tested for permeation resistance as
specified in Section 8.6, Chemical Permeation Resistance Test, and shall not exceed a cumulative

permeation of 1.25 μg/cm2 for the chemical warfare agent sarin (GB, or isopropyl methyl
phosphonofluoridate).

7.6.3  

Primary suit, glove, and footwear materials and seams shall be tested for permeation resistance as
specified in Section 8.6, Chemical Permeation Resistance Test, and shall not exceed a cumulative

permeation of 4 μg/cm2 for the chemical warfare agent sulfur mustard, distilled [HD, or bis(2-
chloroethyl)sulfide].

7.6.4  

Vapor-protective ensembles shall be tested for inward leakage as specified in Section 8.8, Overall
Ensemble Inward Leakage Test, and shall have no inward leakage greater than 0.02 percent.

Additional Proposed Changes

File Name Description Approved

PI_16_7.6.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed change harmonizes NFPA 1991 with other project chemical warfare agent requirements.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 09:05:13 EST 2014
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Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Modify Section 7.6 as indicated and incorporate into the body of the standard within each 

respective sections (suit materials, visor materials, gloves, and footwear). 

7.6 Vapor-Protective Ensemble and Ensemble Element CBRN Protection Performance 

Requirements for Terrorism Incidents. 

7.6.1 Primary suit, glove, and footwear element materials and seams shall be tested for 

permeation resistance as specified in Section 8.6, Chemical Permeation Resistance Test, and 

shall not exhibit normalized breakthrough detection times of 60 minutes or less for the following 

list of industrial chemicals:  

(1) Cyanogen chloride (CK; 506-77-4) 

(2) Carbonyl chloride (CG; 75-44-5) 

(3) Dimethyl sulfate (DMA, sulfuric acid dimethyl ester; 77-78-1) 

(4) Hydrogen cyanide (AC, HCN, CAS; 74-90-8) 

7.6.2 7.6.1 Primary suit, glove, and footwear materials and seams shall be tested for permeation 

resistance as specified in Section 8.6 8.28, Chemical Permeation Resistance Test Two, and shall 

not exceed a cumulative permeation of 1.25 μg/cm2 for the chemical warfare agent sarin (GB, or 

isopropyl methyl phosphonofluoridate) Soman (GD, or O-Pinacolyl methylphosphonofluoridate). 

7.6.3 7.6.2 Primary suit, glove, and footwear materials and seams shall be tested for permeation 

resistance as specified in Section 8.6 8.28, Chemical Permeation Resistance Test Two, and shall 

not exceed a cumulative permeation of 4 μg/cm2 for the chemical warfare agent sulfur mustard, 

distilled [HD, or bis(2-chloroethyl)sulfide]. 

 



Public Input No. 41-NFPA 1991-2013 [ Section No. 7.6 ]

7.6   Vapor-Protective Ensemble and Ensemble Element CBRN Protection Performance Requirements for
Terrorism Incidents.

7.6.1   

Primary suit, glove, and footwear element materials and seams shall be tested for permeation resistance
as specified in Section 8.6 , Chemical Permeation Resistance Test, and shall not exhibit normalized
breakthrough detection times of 60 minutes or less for the following list of industrial chemicals:

(1) Cyanogen chloride (CK; 506-77-4)

(2) Carbonyl chloride (CG; 75-44-5)

(3) Dimethyl sulfate (DMA, sulfuric acid dimethyl ester; 77-78-1)

(4) Hydrogen cyanide (AC, HCN, CAS; 74-90-8)

7.6.2   

Primary suit, glove, and footwear materials and seams shall be tested for permeation resistance as
specified in Section 8.6 , Chemical Permeation Resistance Test, and shall not exceed a cumulative

permeation of 1.25 μg/cm 2  for the chemical warfare agent sarin (GB, or isopropyl methyl
phosphonofluoridate).

7.6.3   

Primary suit, glove, and footwear materials and seams shall be tested for permeation resistance as
specified in Section 8.6 , Chemical Permeation Resistance Test, and shall not exceed a cumulative

permeation of 4 μg/cm 2  for the chemical warfare agent sulfur mustard, distilled [HD, or bis(2-
chloroethyl)sulfide].

7.6.4   

Vapor-protective ensembles shall be tested for inward leakage as specified in Section 8.8 , Overall
Ensemble Inward Leakage Test, and shall have no inward leakage greater than 0.02 percent.

Statement of Problem and Substantiation for Public Input

Section 7.6 is redundant in that NFPA 1991 is a CBRN document and these performance requirements should be 
in their respective element or ensemble sections.  No new content is being added, only reformating the 
requirements.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 39-NFPA 1991-2013 [New Section after 7.1.7] Reformating CBRN Section

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 10:42:38 EST 2013
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Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

NFPA 1991
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Public Input No. 148-NFPA 1991-2014 [ Section No. 7.6.1 ]

7.6.1   

Primary suit, glove, and footwear element materials and seams shall be tested for permeation resistance
as specified in Section 8.6 , Chemical Permeation Resistance Test, and shall not exhibit normalized
breakthrough detection times of 60 minutes or less for the following list of industrial chemicals:

(1) Cyanogen chloride (CK; 506-77-4)

(2) Carbonyl chloride (CG; 75-44-5)

(3) Dimethyl sulfate (DMA, sulfuric acid dimethyl ester; 77-78-1)

(4) Hydrogen cyanide (AC, HCN, CAS; 74-90-8)

Statement of Problem and Substantiation for Public Input

Consolidation of chemical barrier requirements. 

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 122-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 15:07:23 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 149-NFPA 1991-2014 [ Section No. 7.6.2 ]

7.6.2   

Primary suit, glove, and footwear materials and seams shall be tested for permeation resistance as
specified in Section 8.6 , Chemical Permeation Resistance Test, and shall not exceed a cumulative

permeation of 1.25 μg/cm 2  for the chemical warfare agent sarin (GB, or isopropyl methyl
phosphonofluoridate).

Statement of Problem and Substantiation for Public Input

Consolidation of chemical barrier requirements. 

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 124-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 15:10:33 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 150-NFPA 1991-2014 [ Section No. 7.6.3 ]

7.6.3   

Primary suit, glove, and footwear materials and seams shall be tested for permeation resistance as
specified in Section 8.6 , Chemical Permeation Resistance Test, and shall not exceed a cumulative

permeation of 4 μg/cm 2  for the chemical warfare agent sulfur mustard, distilled [HD, or bis(2-
chloroethyl)sulfide].

Statement of Problem and Substantiation for Public Input

Consolidation of chemical barrier requirements. 

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 124-NFPA 1991-2014 [New Section after 7.1]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 15:11:39 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 151-NFPA 1991-2014 [ Section No. 7.6.4 ]

7.6.4   

Vapor-protective ensembles shall be tested for inward leakage as specified in Section 8.8 , Overall
Ensemble Inward Leakage Test, and shall have no inward leakage greater than 0.02 percent.

Statement of Problem and Substantiation for Public Input

Paragraph moved to Section 7.1

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 15:13:20 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 174-NFPA 1991-2014 [ Section No. 7.6.4 ]

7.6.4  

Vapor-protective ensembles shall be tested for inward leakage as specified in Section 8.8, Overall
Ensemble Inward Leakage Test, and shall have no inward leakage greater than 0.02 percent.

Additional Proposed Changes

File Name Description Approved

PI_18_7.6.4.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed change provides a change to an industry standardized method for measuring inward leakage of 
gases used in other standards within the project. See white paper provided by Bryan Ormand of North Carolina 
State University.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 09:08:09 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Revise paragraph 7.6.4 as follows: 

7.6.4 Vapor-protective ensembles shall be tested for overall inward leakage as specified in 

Section 8.8, Man-In-Simulant Test (MIST), and shall have an average local physiological 

protective dosage factor (PPDFi) value at each PAD location for the four ensembles tested of no 

less than 1080.0 and an average systemic physiological protective dosage factor (PPDFsys) value 

for each of the four tested ensembles of no less than 1080.0 

 



Public Input No. 112-NFPA 1991-2014 [ Section No. 7.7 ]

7.7   Optional Liquefied Gas Protection Performance Requirements for Vapor-Protective Ensembles and
Ensemble Elements.

7.7.1   

Vapor-protective ensembles and ensemble elements that will be certified as compliant with the additional
optional  criteria for liquefied gas protection for escape only shall also meet all applicable requirements in
Sections 7.1  through 7.5 .

7.7.2   

Primary suit, glove, and footwear element materials shall be tested for liquefied gas permeation resistance
as specified in Section 8.6, Chemical Permeation Resistance Test, and shall not show signs of damage,
and shall not exhibit a normalized breakthrough detection time of 15 minutes or less for the following list of
gaseous industrial chemicals:

(1) Ammonia

(2) Chlorine

(3) Ethylene oxide

Statement of Problem and Substantiation for Public Input

All current NFPA 1991 certified products meet this “optional requirement” which the market has come to expect. To 
help avoid further confusion in the marketplace, it would make sense to make this performance mandatory in 
certified products.

Submitter Information Verification

Submitter Full Name: RYAN HIRSCHEY

Organization: Saint-Gobain

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:10:16 EST 2014

Copyright Assignment

I, RYAN HIRSCHEY, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am RYAN HIRSCHEY, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

159 of 238 1/8/2014 2:34 PM



Public Input No. 127-NFPA 1991-2014 [ Section No. 7.8.4 ]

7.8.4   

Primary suit, glove, and footwear element materials shall be tested for resistance to flame impingement as
specified in Section 8.7, Flammability Resistance Test, and shall not ignite during shall have afterflame
time not greater than 2.0 seconds during the initial 3-second exposure period, shall not burn a distance of
greater than 100 mm (4 in.), shall not sustain burning for more than 2 seconds, and shall not melt as
evidenced by flowing or dripping during the subsequent 12-second exposure period.

Statement of Problem and Substantiation for Public Input

Currently the test laboratories are using a criterion of no more than 1.0 second afterflame time to determine if the 
sample “ignited”.  The ability of a laboratory technician to detect afterflame time to that precision is unlikely given 
the subjective nature of this measurement.  Moving to a not greater than 2.0 second limit is in line with other 
flammability test requirements of afterflame duration.

Submitter Information Verification

Submitter Full Name: Susan Lovasic

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:06:15 EST 2014

Copyright Assignment

I, Susan Lovasic, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Susan Lovasic, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 153-NFPA 1991-2014 [ New Section after 8.1 ]

Elevated Temperature and Humidity Conditioning Procedure.

8.X.1 Samples or specimens shall be conditioned at a temperature of 32°C ± 2°C (90°F ± 4°F) and a
relative humidity of 80 percent ±5 percent until equilibrium is reached as determined or for at least
24 hours, whichever is shortest. 

8.X.2 Specimens shall be installed in the test apparatus and testing initialed within 5 minutes after
removal from conditioning. 

Statement of Problem and Substantiation for Public Input

Conditioning for permeation testing should reflect the conditions under which permeation testing is conducted. 

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 15:19:33 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 17-NFPA 1991-2013 [ Section No. 8.1.2.1 ]

8.1.2.1  

Samples or specimens shall be conditioned at a temperature of 21°C, ±3°C (70°F,±5°F) and a relative
humidity of 65 percent, ±5 percent until equilibrium is reached as determined or for at least 24 hours,
whichever is shortest .

Statement of Problem and Substantiation for Public Input

What does "as determined" mean?  How is it determined that something has reached equilibrium before 24 hours?

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 18 15:40:45 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 50-NFPA 1991-2013 [ Section No. 8.1.2.1 ]

8.1.2.1  

Samples or specimens shall be conditioned at a temperature of 21°C, ±3°C (70°F,±5°F) and a relative
humidity of 65 percent, ±5 ±10 percent until equilibrium is reached as determined or for at least 24 hours,
whichever is shortest.

Statement of Problem and Substantiation for Public Input

The tight RH tolerance causes undue burden on the labs with no benefit to mfrs or end users.

Submitter Information Verification

Submitter Full Name: Jason Allen

Organization: Intertek Testing Services

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 12:05:34 EST 2013

Copyright Assignment

I, Jason Allen, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jason Allen, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 164-NFPA 1991-2014 [ Section No. 8.1.4 ]

8.1.4  Abrasion Procedure for Suit Materials.

8.1.4.1  

Samples shall be abraded in accordance with ASTM D 4157, Standard Test Method for Abrasion
Resistance of Textile Fabrics (Oscillatory Cylinder Method), under the following conditions:

(1) A 2.3 kg (5 lb) tension weight shall be used.

(2) A 1.6 kg (31⁄2 lb) head weight shall be used.

(3) An 80 grit abradant trimite D-weight open coat #1A4180, or equivalent, shall be used.

(4) The specimen shall be abraded for 25 continuous cycles.

Additional Proposed Changes

File Name Description Approved

PI_12_8.1.4.docx input form 

Statement of Problem and Substantiation for Public Input

There are two wear surfaces moving independently of one another when an over garment is worn over the suit 
element resulting in an abrasive condition while the ensemble is in use. Therefore, testing abrasion resistance on 
the outer garment only is insufficient.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 08:51:12 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Revise Section 8.1.4.1 to read as follows: 

8.1.4 Abrasion Procedure for Suit Materials. 

8.1.4.1 Samples shall be abraded in accordance with ASTM D 4157, Standard Test Method for 

Abrasion Resistance of Textile Fabrics (Oscillatory Cylinder Method), under the following 

conditions: 

(1) A 2.3 kg (5 lb) tension weight shall be used. 

(2) A 1.6 kg (3 lb) head weight shall be used. 

(3) An 80 grit abradant trimite D-weight open coat #1A4180, or equivalent, shall be used. 

(3) If the ensemble does not employ a separable inner and outer layer, the outer surface shall be 

abraded with an 80 grit abradant trimite D-weight open coat #1A4180, or equivalent, shall be 

used. 

(4) The specimen shall be abraded for 25 continuous cycles. 

(4) If the ensemble employs a separable inner and outer layer, in which the inner layer is the 

chemical barrier layer, 

(a) The abradant of the outer surface of the inner suit shall be the inner surface of the outer 

layer and 

(b) The abradant of the outer surface of the outer layer shall be 80 grit trimite D-weight open 

coat #1A4180 or equivalent. 

(5) The specimen shall be abraded for 25 continuous cycles for 3 and 4(b), and 200 continuous 

cycles for 4(a). 

 



Public Input No. 4-NFPA 1991-2012 [ Section No. 8.1.4.1 ]

8.1.4.1   

Samples shall be abraded in accordance with ASTM D 4157, Standard Test Method for Abrasion
Resistance of Textile Fabrics (Oscillatory Cylinder Method), under the following conditions:

(1) A 2.3 kg (5 lb) tension weight shall be used.

(2) A 1.6 kg (3 1⁄2 lb) head weight shall be used.

(3) An 80 grit abradant trimite D-weight open coat #1A4180, or equivalent, shall be used.

(4) The specimen shall be abraded for 25 continuous cycles.

(5) The specimen shall be abraded for 25 continuous cycles for 3 and 4(b), and 200 2500 continuous
cycles for 4(a).

Additional Proposed Changes

File Name Description Approved

Hold_NFPA1991FAE-HAZ_8.1.4.1_5_.pdf Held Comment 1991-13 

Statement of Problem and Substantiation for Public Input

NOTE: This proposal appeared as Comment 1991-13 (Log #14) which was held from the F11 ROC on Proposal 
1991-25.
  The application of a larger number of abrasion cycles is appropriate for the abrasion testing of the exterior layer 
against the ensemble layer that is tested for permeation resistance. However, given the relative motion of the two 
layers against one another, a significantly larger number of abrasion cycles should be applied. The 25 cycles of 
the highly abrasive surface for the normal exterior layer was based on wear conditions correlating to actual use. A 
total of 2500 cycles is proposed to account for layer wear from movement that can range up to an hour for each 
use. One movement every second for a period of 45 minutes is 2,700.

Submitter Information Verification

Submitter Full Name: Peter Kirk

Organization: Saint-Gobain Performance Plast

Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 12 12:42:31 EST 2012

Copyright Assignment

I, Peter Kirk, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Peter Kirk, and I agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Report on Proposals  –  November 2014 NFPA 1991
_______________________________________________________________________________________________
1991-     Log #2  FAE-HAZ

_______________________________________________________________________________________________

Peter Kirk, Saint-Gobain Performance Plastics
Revise text to read as follows:

(5) The specimen shall be abraded for 25 continuous cycles for 3 and 4(b), and 200 2500 continuous cycles for 4(a).
The application of a larger number of abrasion cycles is appropriate for the abrasion testing of the

exterior layer against the ensemble layer that is tested for permeation resistance. However, given the relative motion of
the two layers against one another, a significantly larger number of abrasion cycles should be applied. The 25 cycles of
the highly abrasive surface for the normal exterior layer was based on wear conditions correlating to actual use. A total
of 2500 cycles is proposed to account for layer wear from movement that can range up to an hour for each use. One
movement every second for a period of 45 minutes is 2,700.

21Printed on  1/9/2013



Public Input No. 69-NFPA 1991-2013 [ Section No. 8.1.6 ]

8.1.6   Flexural Fatigue Procedure for Footwear.

Sample footwear shall be subjected to 100,000 flexes in accordance with FIA with Appendix B of FIA
Standard 1209, Whole Shoe Flex with the following modifications:

1 . )  Water shall not be used.

2.)  The flex speed shall be 60 +/- 2 cycles per minute.

3.)  Alternative flexing equipment shall be permitted to be used when the flexing equipment meets the
following parameters: 

a.)  The alternative flexing equipment shall be capable of providing the angle of flex as described in FIA
1209.

b.)  The alternative flexing equipment shall be capable of a flex speed of 60 +/- 2 cycles per minute.

c.)  The alternative flexing equipment shall be provide a means of securing the footwear during flexing.

Statement of Problem and Substantiation for Public Input

updating the method to make it consistent with other standards within the project.

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 14:10:18 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

1994
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Public Input No. 76-NFPA 1991-2013 [ Section No. 8.1.6 ]

8.1.6  Flexural Fatigue Procedure for Footwear.

Sample footwear shall be subjected to 100,000 flexes in accordance with Appendix B of FIA Standard
1209, Whole Shoe Flex, with the following modifications:

(1) Water shall not be used .

(2) The flex speed shall be 60 ± 2 cycles per minute.

(3) Alternative flexing equipment shall be permitted to be used when the flexing equipment meets the
following parameters:

(a) Is capable of providing the angle of flex as described in FIA 1209

(b) Is capable of a flex speed of 60 ± 2 cycles per minute

(c) Provides a means of securing the footwear during flexing

Statement of Problem and Substantiation for Public Input

The proposed changes provide procedures that are consistent with the similar changes made within the project for 
footwear flexing.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Dec 29 16:35:18 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 171-NFPA 1991-2014 [ Section No. 8.6 ]

8.6  Chemical Permeation Resistance Test.

8.6.1  Application.

8.6.1.1  

This test method shall apply to suit, visor, glove, and footwear element materials, and shall apply to the
elements' seams.

8.6.1.2  

Modifications to this test method for testing suit materials after flexing and abrading shall be as specified in
8.6.7.

8.6.1.3  

Modifications to this test method for testing glove materials after flexing and abrading shall be as specified
in 8.6.8.

8.6.1.4  

Modifications to this test method for testing footwear materials after flexing and abrading shall be as
specified in 8.6.9.

8.6.1.5  

Modifications to this test method for testing seams shall be as specified in 8.6.10.

8.6.1.6  

Modifications to this test for testing primary materials against liquefied gases shall be as specified in
8.6.11.

8.6.1.7  

Modifications to this test for testing suit, visor, glove, and footwear materials following cold temperature
embrittlement exposure shall be as specified in 8.6.12.

8.6.2  Sample Preparation.

8.6.2.1  

Samples shall be either vapor-protective ensembles or suit materials, visor materials, gloves, and footwear
of the sizes specified in the modifications.

8.6.2.2  

Samples shall be conditioned as specified in 8.1.2 after the conditioning specified in the modifications.

8.6.3  Specimens.

8.6.3.1  

Specimens shall be the size specified in ASTM F 739, Standard Test Method for Resistance of Protective
Clothing Materials to Permeation by Liquids and Gases.

8.6.3.2  

At least three specimens shall be tested per chemical challenge.

8.6.3.3  

For composite materials, only the chemical protection layer shall be the sample for testing for chemical
permeation resistance.

8.6.4  Procedures.

8.6.4.1  Industrial Chemicals.
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Make the following changes to Section 8.6. 

8.6 Chemical Permeation Resistance Test One. 

8.6.1 Application. 

8.6.1.1 This test method shall apply to suit, visor, glove, and footwear element materials, and 

shall apply to the elements’ seams. 

8.6.1.2 Modifications to this test method for testing suit materials after flexing and abrading 

shall be as specified in 8.6.7. 

8.6.1.3 Modifications to this test method for testing glove materials after flexing and abrading 

shall be as specified in 8.6.8. 

8.6.1.4 Modifications to this test method for testing footwear materials after flexing and 

abrading shall be as specified in 8.6.9. 

8.6.1.5 Modifications to this test method for testing seams shall be as specified in 8.6.10. 

8.6.1.6 Modifications to this test for testing primary materials against liquefied gases shall be as 

specified in 8.6.11. 

8.6.1.7 Modifications to this test for testing suit, visor, glove, and footwear materials following 

cold temperature embrittlement exposure shall be as specified in 8.6.12. 

8.6.2 Sample Preparation. 

8.6.2.1 Samples shall be either vapor-protective ensembles or suit materials, visor materials, 

gloves, and footwear of the sizes specified in the modifications. 

8.6.2.2 Samples shall be conditioned as specified in 8.1.2 after the conditioning specified in the 

modifications. 

8.6.3 Specimens. 

8.6.3.1 Specimens shall be the size specified in ASTM F 739, Standard Test Method for 

Resistance of Protective Clothing Materials to Permeation by Liquids and Gases. 

8.6.3.2 At least three specimens shall be tested per chemical challenge. 

8.6.3.3 For composite materials, only the chemical protection layer shall be the sample for 

testing for chemical permeation resistance. 

8.6.4 Procedures. 

8.6.4.1 Industrial Chemicals. 

8.6.4.1.1 Permeation resistance shall be measured in accordance with ASTM F 739, Standard 

Test Method for Resistance of Protective Clothing Materials to Permeation by Liquids and Gases, 

at 27°C, ±2°C (81°F, ±3°F) with the following modifications: for a test duration of at least 3 hours 

for the following chemicals: 

(1) Cumulative permeation shall be measured for a period of 1 hour, +5 minutes, - 0 minutes. 

(2) Testing shall be performed at a temperature of 32°C, ±1°C (90°F, ±2°F). 

(3) The minimum detectable cumulative permeation shall be determined for each chemical 

tested. 

8.6.4.1.2 Permeation resistance shall be measured for each of the following chemicals at its 

normal laboratory grade concentration, with gases at a concentration of 99.0% or greater, except 

as indicated: 

(1) Acetone 

(2) Acetonitrile 

(3) Acrolein 

(4) Acrylonitrile 

(3) (5) Anhydrous ammonia (gas) 

(4) (6) 1,3-Butadiene (gas) 

(5) (7) Carbon disulfide 

(6) (8) Chlorine (gas) 

(7) (9) Dichloromethane 



(8) (10) Diethyl amine 

(9) (11) Dimethyl formamide 

(12) Dimethyl sulfate 

(10) (13) Ethyl acetate 

(11) (14) Ethylene oxide (gas) 

(12) (15) Hexane 

(13) (16) Hydrogen chloride (gas) 

(14) (17) Methanol 

(15) (18) Methyl chloride (gas) 

(16) (19) Nitrobenzene 

(17) (20) Sodium hydroxide, 50% w/w 

(18) (21) Sulfuric acid, 96.1% w/w 

(19) (22) Tetrachloroethylene 

(20) (23) Tetrahydrofuran 

(21) (24) Toluene 

8.6.4.1.2 The minimum detectable permeation rate for the permeation test apparatus shall be 

measured for each chemical tested. The minimum detectable permeation rate shall be less than 

or equal to 0.10 μg/cm2/min for all permeation resistance tests. When using closed loop systems, 

the testing laboratory shall assume 1 hour accumulated permeation. 

8.6.4.2 Chemical Warfare Agents. 

8.6.4.2.1 Specimens shall be tested for permeation resistance for not less than 60 minutes in 

accordance with ASTM F 739, Standard Test Method for Resistance of Protective Clothing 

Materials to Permeation by Liquids or Gases Under Conditions of Continuous Contact, with the 

following modifications: 

(1) The test cells shall be designed to accommodate the introduction of liquid chemicals in a safe 

manner. 

(2) The liquid concentration density shall be 100 g/m2, +10/−0 g/m2, and the cell shall be 

assembled in closed top configuration. 

(3) The collection media shall be filtered air flowed through the bottom of the test cell at a rate of 

1 L/min ±0.1 L/min. 

(4) Analytical methods used shall be sensitive to concentrations of at least one order of 

magnitude lower than the required end points. 

(5) Cumulative permeation shall be determined and reported. 

(6) Testing shall be performed at a temperature of 32°C, ±1°C (90°F, ±2°F). 

8.6.4.2.2 The following chemicals shall be tested: 

(1) Cyanogen chloride (CK; 506-77-4) 

(2) Carbonyl chloride (CG; 75-44-5) 

(3) Dimethyl sulfate (DMA, sulfuric acid dimethyl ester; 77-78-1) 

(4) Hydrogen cyanide (AC, HCN, CAS; 74-90-8) 

8.6.4.2.3 The chemical warfare agent sarin (GB) shall be tested. 

8.6.4.2.4 The minimum detectable cumulative permeation shall be determined for each chemical 

warfare agent tested. 

8.6.5 Report. 

8.6.5.1 The following information and results shall be recorded and reported: 

(1) Material type or name 

(2) Chemical or chemical mixture (volume composition of mixture) 

(3) Permeation normalized breakthrough detection time in minutes calculated at a system 

detectable permeation rate of 0.10 μg/cm2/min for industrial chemicals 

(4) Maximum permeation rate (μg/cm2/min) observed for industrial chemicals 



(5) Minimum detectable rate for test apparatus (μg/cm2/min) for industrial chemicals 

(6) (3) Cumulative permeation mass (μg/cm2) for chemical warfare agents 

(7) (4) Minimum detectable cumulative permeation mass (μg/cm2) for chemical warfare agents 

(8) (5) Detection method 

(9) (6) Date of test 

(10) (7) Testing laboratory 

8.6.5.2 The manufacturer shall report all three measured normalized breakthrough detection 

times or cumulative permeation masses in the technical data package. 

8.6.5.3 The manufacturer shall report all three observed permeation rates in the technical data 

package for industrial chemicals. 

8.6.6 Interpretation. 

8.6.6.1 For industrial chemicals, tThe average normalized breakthrough detection time shall be 

used in determining compliance for the particular material/chemical combination. 

8.6.6.2 For chemical warfare agents, the average cumulative permeation mass shall be used in 

determining compliance for the particular material/chemical combination. 

8.6.7 Specific Requirements for Testing Suit Materials After Flexing and Abrading. 

8.6.7.1 Samples for conditioning shall be 200 mm × 280 mm (8 in. × 11 in.) rectangles and shall 

consist of all layers as configured in the suit. 

8.6.7.2 Two samples shall first be conditioned by flexing as specified in 8.1.3. 

8.6.7.2.1 One sample shall be flexed with the longitudinal axis parallel to the machine direction 

of the material, and the second sample shall be flexed with the longitudinal axis parallel to the 

cross-machine direction of the material. 

8.6.7.2.2 Following flexing, two samples for abrasion conditioning, each measuring 45 mm × 230 

mm (13⁄4 in. × 9 in.), shall be cut from the center of the flexed samples. 

8.6.7.2.3 At least one specimen for abrasion conditioning shall be taken from a sample flexed in 

the machine direction, and at least one specimen for abrasion conditioning shall be taken from a 

sample flexed in the cross-machine direction for each chemical tested. 

8.6.7.3 These new samples for abrasion conditioning shall then be conditioned by abrading as 

specified in 8.1.4. 

8.6.7.3.1 Following abrasion, only one specimen for permeation resistance testing shall be taken 

from each sample subjected to abrasion. 

8.6.7.3.2 The permeation test specimen shall be taken from the exact center of the abraded 

sample so that the center of the permeation test and the center of the abraded sample coincide. 

8.6.8 Specific Requirements for Testing Glove Materials After Flexing and Abrading. 

8.6.8.1 Samples for conditioning shall be whole glove components or whole glove individual 

elements. 

8.6.8.2 Samples shall first be conditioned by flexing as specified in 8.1.5. 

8.6.8.2.1 Following flexing, three samples for abrasion conditioning, each measuring 45 mm × 

230 mm (13⁄4 in. × 9 in.), shall be cut from the center of the gauntlet portion of the flexed sample. 

8.6.8.2.2 At least one specimen for abrasion conditioning shall be taken from a sample flexed in 

the machine direction, and at least one specimen for abrasion conditioning shall be taken from a 

sample flexed in the cross-machine direction for each chemical tested. 

8.6.8.3 These new samples for abrasion conditioning shall then be conditioned by abrading as 

specified in 8.1.4. 

8.6.8.3.1 Following abrasion, only one specimen for permeation resistance testing shall be taken 

from each sample subjected to abrasion. 

8.6.8.3.2 The permeation test specimen shall be taken from the exact center of the abraded 

sample so that the center of the permeation test and the center of the abraded sample coincide. 



8.6.9 Specific Requirements for Testing Footwear Materials After Flexing and 

Abrading. 

8.6.9.1 This test shall apply to all types of footwear configurations. Where the footwear 

incorporates a bootie constructed of suit material, the suit material flex fatigue resistance test 

shall be permitted to be substituted for this test. 

8.6.9.2 Samples for conditioning shall be whole footwear components or whole footwear 

individual elements. 

8.6.9.3 Samples shall first be conditioned by flexing as specified in 8.1.6. Following flexing, three 

samples for abrasion conditioning, each measuring 45 mm × 230 mm (13⁄4 in. × 9 in.), shall be 

cut from the center of the footwear upper where the greatest flexing occurred, usually at the 

quarter or vamp of the flexed sample. 

8.6.9.4 These new samples for abrasion conditioning shall then be conditioned by abrading as 

specified in 8.1.4.  

8.6.9.4.1 Following abrasion, only one specimen for permeation resistance testing shall be taken 

from each sample subjected to abrasion. 

8.6.9.4.2 The permeation test specimen shall be taken from the exact center of the abraded 

sample so that the center of the permeation test and the center of the abraded sample coincide. 

8.6.10 Specific Requirements for Testing Seams. 

8.6.10.1 Seam specimens shall be prepared from seam samples that have a minimum of 150 mm 

(6 in.) of material on each side of the seam center. 

8.6.10.2 Permeation test specimens shall be cut such that the exact seam center divides the 

specimen in half. 

8.6.10.3 Seam specimens shall be prepared representing each different seam or shall be taken 

from each different type of seam found in the vapor-protective suit, including as a minimum the 

suit-to-suit material seams and the suit-to-visor material seams. 

8.6.10.4 Samples for conditioning shall be 600 mm (239⁄16 in.) lengths of prepared seam or cut 

from vapor-protective ensembles. 

8.6.11 Specific Requirements for Testing Primary Materials Against Liquefied Gases. 

8.6.11.1 Samples for conditioning shall be suit material, visor material, glove material from the 

glove gauntlet, and footwear material from the footwear upper. 

8.6.11.2 Specimens shall be conditioned as specified in 8.1.8. 

8.6.11.3 Visor materials that are rigid and cannot be bent in the test apparatus shall be excluded 

from this conditioning. 

8.6.11.4 Only one specimen for permeation resistance testing shall be taken from each sample 

subjected to embrittlement conditioning. The permeation test specimen shall be taken from the 

exact center of the folded sample so that the center of the permeation test and the center of the 

folded sample coincide. 

8.6.11.5 The test cell and test chemical shall be maintained at a temperature sufficient to keep 

the test chemical as a liquid at ambient pressure such that a 13 mm (1⁄2 in.) liquid layer is 

maintained at all times during the test. 

8.6.12 Specific Requirements for Testing Suit, Visor, Glove, and Footwear Materials 

Following Cold Temperature Embrittlement Exposure. 

8.6.12.1 Samples for conditioning shall be suit material, visor material, glove material from the 

glove gauntlet, and footwear material from the footwear upper. 

8.6.12.2 Specimens shall be conditioned as specified in 8.1.8. 

8.6.12.3 Only one specimen for permeation resistance testing shall be taken from each sample 

subjected to embrittlement conditioning. 

8.6.12.4 The permeation test specimen shall be taken from the exact center of the folded sample 

so that the center of the permeation test and the center of the folded sample coincide. 



 



8.6.4.1.1  

Permeation resistance shall be measured in accordance with ASTM F 739, Standard Test Method for
Resistance of Protective Clothing Materials to Permeation by Liquids and Gases, at 27°C, ±2°C (81°F,
±3°F) for a test duration of at least 3 hours for the following chemicals:

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19) Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

8.6.4.1.2  

The minimum detectable permeation rate for the permeation test apparatus shall be measured for each

chemical tested. The minimum detectable permeation rate shall be less than or equal to 0.10 μg/cm2/min
for all permeation resistance tests. When using closed loop systems, the testing laboratory shall assume 1
hour accumulated permeation.

8.6.4.2  Chemical Warfare Agents.

8.6.4.2.1  

Specimens shall be tested for permeation resistance for not less than 60 minutes in accordance with
ASTM F 739, Standard Test Method for Resistance of Protective Clothing Materials to Permeation by
Liquids or Gases Under Conditions of Continuous Contact, with the following modifications:

(1) The test cells shall be designed to accommodate the introduction of liquid chemicals in a safe
manner.

(2) The liquid concentration density shall be 100 g/m2, +10/-0 g/m2, and the cell shall be assembled in
closed-top configuration.

(3) The collection media shall be filtered air flowed through the bottom of the test cell at a rate of 1 L/min
±0.1 L/min.

(4) Analytical methods used shall be sensitive to concentrations of at least one order of magnitude lower
than the required end points.

(5) Cumulative permeation shall be determined and reported.

(6) Testing shall be performed at a temperature of 32°C, ±1°C (90°F, ±2°F).
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8.6.4.2.2  

The following chemicals shall be tested:

(1) Cyanogen chloride (CK; 506-77-4)

(2) Carbonyl chloride (CG; 75-44-5)

(3) Dimethyl sulfate (DMA, sulfuric acid dimethyl ester; 77-78-1)

(4) Hydrogen cyanide (AC, HCN, CAS; 74-90-8)

8.6.4.2.3  

The chemical warfare agent sarin (GB) shall be tested.

8.6.4.2.4  

The minimum detectable cumulative permeation shall be determined for each chemical warfare agent
tested.

8.6.5  Report.

8.6.5.1  

The following information and results shall be recorded and reported:

(1) Material type or name

(2) Chemical or chemical mixture (volume composition of mixture)

(3) Permeation normalized breakthrough detection time in minutes calculated at a system detectable

permeation rate of 0.10 μg/cm2/min for industrial chemicals

(4) Maximum permeation rate (μg/cm2/min) observed for industrial chemicals

(5) Minimum detectable rate for test apparatus (μg/cm2/min) for industrial chemicals

(6) Cumulative permeation mass (μg/cm2) for chemical warfare agents

(7) Minimum detectable cumulative permeation mass (μg/cm) for chemical warfare agents

(8) Detection method

(9) Date of test

(10) Testing laboratory

8.6.5.2  

The manufacturer shall report all three measured normalized breakthrough detection times or cumulative
permeation masses in the technical data package.

8.6.5.3  

The manufacturer shall report all three observed permeation rates in the technical data package for
industrial chemicals.

8.6.6  Interpretation.

8.6.6.1  

For industrial chemicals, the average normalized breakthrough detection time shall be used in determining
compliance for the particular material/chemical combination.

8.6.6.2  

For chemical warfare agents, the average cumulative permeation mass shall be used in determining
compliance for the particular material/chemical combination.

8.6.7  Specific Requirements for Testing Suit Materials After Flexing and Abrading.

8.6.7.1  

Samples for conditioning shall be 200 mm × 280 mm (8 in. × 11 in.) rectangles and shall consist of all
layers as configured in the suit.

8.6.7.2  

Two samples shall first be conditioned by flexing as specified in 8.1.3.

8.6.7.2.1  

One sample shall be flexed with the longitudinal axis parallel to the machine direction of the material, and
the second sample shall be flexed with the longitudinal axis parallel to the cross-machine direction of the
material.
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8.6.7.2.2  

Following flexing, two samples for abrasion conditioning, each measuring 45 mm × 230 mm (1 3⁄4 in. × 9
in.), shall be cut from the center of the flexed samples.

8.6.7.2.3  

At least one specimen for abrasion conditioning shall be taken from a sample flexed in the machine
direction, and at least one specimen for abrasion conditioning shall be taken from a sample flexed in the
cross-machine direction for each chemical tested.

8.6.7.3  

These new samples for abrasion conditioning shall then be conditioned by abrading as specified in 8.1.4.

8.6.7.3.1  

Following abrasion, only one specimen for permeation resistance testing shall be taken from each sample
subjected to abrasion.

8.6.7.3.2  

The permeation test specimen shall be taken from the exact center of the abraded sample so that the
center of the permeation test and the center of the abraded sample coincide.

8.6.8  Specific Requirements for Testing Glove Materials After Flexing and Abrading.

8.6.8.1  

Samples for conditioning shall be whole glove components or whole glove individual elements.

8.6.8.2  

Samples shall first be conditioned by flexing as specified in 8.1.5.

8.6.8.2.1  

Following flexing, three samples for abrasion conditioning, each measuring 45 mm × 230 mm (1 3⁄4 in. × 9
in.), shall be cut from the center of the gauntlet portion of the flexed sample.

8.6.8.2.2  

At least one specimen for abrasion conditioning shall be taken from a sample flexed in the machine
direction, and at least one specimen for abrasion conditioning shall be taken from a sample flexed in the
cross-machine direction for each chemical tested.

8.6.8.3  

These new samples for abrasion conditioning shall then be conditioned by abrading as specified in 8.1.4.

8.6.8.3.1  

Following abrasion, only one specimen for permeation resistance testing shall be taken from each sample
subjected to abrasion.

8.6.8.3.2  

The permeation test specimen shall be taken from the exact center of the abraded sample so that the
center of the permeation test and the center of the abraded sample coincide.

8.6.9  Specific Requirements for Testing Footwear Materials After Flexing and Abrading.

8.6.9.1  

This test shall apply to all types of footwear configurations. Where the footwear incorporates a bootie
constructed of suit material, the suit material flex fatigue resistance test shall be permitted to be substituted
for this test.

8.6.9.2  

Samples for conditioning shall be whole footwear components or whole footwear individual elements.

8.6.9.3  

Samples shall first be conditioned by flexing as specified in 8.1.6. Following flexing, three samples for
abrasion conditioning, each measuring 45 mm × 230 mm (1 3⁄4 in. × 9 in.), shall be cut from the center of
the footwear upper where the greatest flexing occurred, usually at the quarter or vamp of the flexed
sample.

8.6.9.4  

These new samples for abrasion conditioning shall then be conditioned by abrading as specified in 8.1.4.

8.6.9.4.1  

Following abrasion, only one specimen for permeation resistance testing shall be taken from each sample
subjected to abrasion.

8.6.9.4.2  

The permeation test specimen shall be taken from the exact center of the abraded sample so that the
center of the permeation test and the center of the abraded sample coincide.
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8.6.10  Specific Requirements for Testing Seams.

8.6.10.1  

Seam specimens shall be prepared from seam samples that have a minimum of 150 mm (6 in.) of material
on each side of the seam center.

8.6.10.2  

Permeation test specimens shall be cut such that the exact seam center divides the specimen in half.

8.6.10.3  

Seam specimens shall be prepared representing each different seam or shall be taken from each different
type of seam found in the vapor-protective suit, including as a minimum the suit-to-suit material seams and
the suit-to-visor material seams.

8.6.10.4  

Samples for conditioning shall be 600 mm (23 9⁄16 in.) lengths of prepared seam or cut from vapor-
protective ensembles.

8.6.11  Specific Requirements for Testing Primary Materials Against Liquefied Gases.

8.6.11.1  

Samples for conditioning shall be suit material, visor material, glove material from the glove gauntlet, and
footwear material from the footwear upper.

8.6.11.2  

Specimens shall be conditioned as specified in 8.1.8.

8.6.11.3  

Visor materials that are rigid and cannot be bent in the test apparatus shall be excluded from this
conditioning.

8.6.11.4  

Only one specimen for permeation resistance testing shall be taken from each sample subjected to
embrittlement conditioning. The permeation test specimen shall be taken from the exact center of the
folded sample so that the center of the permeation test and the center of the folded sample coincide.

8.6.11.5  

The test cell and test chemical shall be maintained at a temperature sufficient to keep the test chemical as
a liquid at ambient pressure such that a 13 mm (1⁄2 in.) liquid layer is maintained at all times during the test.

8.6.12  Specific Requirements for Testing Suit, Visor, Glove, and Footwear Materials Following Cold
Temperature Embrittlement Exposure.

8.6.12.1  

Samples for conditioning shall be suit material, visor material, glove material from the glove gauntlet, and
footwear material from the footwear upper.

8.6.12.2  

Specimens shall be conditioned as specified in 8.1.8.

8.6.12.3  

Only one specimen for permeation resistance testing shall be taken from each sample subjected to
embrittlement conditioning.

8.6.12.4  

The permeation test specimen shall be taken from the exact center of the folded sample so that the center
of the permeation test and the center of the folded sample coincide.

Additional Proposed Changes

File Name Description Approved

PI_14_8.6.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes transition the permeation resistance test from the measurement of breakthrough time to 
cumulative permeation and further separate the chemical warfare agent testing to a separate method.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull
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Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 09:03:34 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 77-NFPA 1991-2013 [ Section No. 8.6.1.7 ]

8.6.1.7   

Modifications to this test for testing suit, visor, glove, and footwear materials following cold temperature
embrittlement exposure shall be as specified in 8.6.12 .

Statement of Problem and Substantiation for Public Input

This section is redundant with 8.6.1.6 and no longer pertains to the testing of liquefied gas. Section 8.6.12 is 
removed in a related public input.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Dec 29 16:44:23 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 154-NFPA 1991-2014 [ Section No. 8.6.2.2 ]

8.6.2.2   

Samples shall be conditioned as specified in in  8.1. 2 X Elevated Temperature and Humidity Conditioning
Procedure  after the conditioning specified in the modifications.

Statement of Problem and Substantiation for Public Input

Permeation specimens should be conditioned at realistic use conditions. 

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 153-NFPA 1991-2014 [New Section after 8.1]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 15:21:50 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 135-NFPA 1991-2014 [ New Section after 8.6.4.1 ]

Frequency of Permeation Sampling

Permeation rates shall be measured at least one minute out of every five minutes during the duration of
the of test,

Statement of Problem and Substantiation for Public Input

This provides a greater likelihood of detecting any anomalous permeation performance (i.e., spikes) during the 
exposure of the ensemble material.  Almost one half of the industrial chemical permeation measurements already 
meet this requirement. 

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:28:43 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 132-NFPA 1991-2014 [ Section No. 8.6.4.1.1 ]

8.6.4.1.1   

Permeation resistance shall be measured in accordance with ASTM F 739, Standard Test Method for
Resistance of Protective Clothing Materials to Permeation by Liquids and Gases, at 27°C, ±2°C (81°F,
±3°F at  32°C ± 2°C (90°F ± 4°F ) for a test duration of at least 3 hours for the following industrial chemicals
and for any other industrial chemical or mxture of industrial chemcals for which the manufacture is
certifying the garment :

(1) Acetone

(2) Acetonitrile

(3) Anhydrous ammonia (gas)

(4) 1,3-Butadiene (gas)

(5) Carbon disulfide

(6) Chlorine (gas)

(7) Dichloromethane

(8) Diethyl amine

(9) Dimethyl formamide

(10) Ethyl acetate

(11) Ethylene oxide (gas)

(12) Hexane

(13) Hydrogen chloride (gas)

(14) Methanol

(15) Methyl chloride (gas)

(16) Nitrobenzene

(17) Sodium hydroxide

(18) Sulfuric acid

(19)  Tetrachloroethylene

(20) Tetrahydrofuran

(21) Toluene

(22)  Dimethyl Sulfate

(23) Acrolein

(24) Acrylonitrile

Statement of Problem and Substantiation for Public Input

Consolidates all industrial chemicals (including dual use industrial chemicals) into a single requirements, increase 
the temperature of permeation testing to a more realistic condition and addresses additional industrial chemicals.

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

177 of 238 1/8/2014 2:34 PM



State:

Zip:

Submittal Date: Fri Jan 03 14:19:27 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 134-NFPA 1991-2014 [ Section No. 8.6.4.1.2 ]

8.6.4.1.2   

The minimum detectable permeation rate for the permeation test apparatus shall be measured for each
chemical tested. The minimum detectable permeation rate shall be less than or equal to to  0.10 01

μg/cm2/min for all permeation resistance tests. When using closed loop systems, the testing laboratory
shall assume 1 hour accumulated permeation.

Statement of Problem and Substantiation for Public Input

The analysis should be an order of magnitude more sensitive than the performance requirement. 

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:26:25 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 18-NFPA 1991-2013 [ Section No. 8.6.4.1.2 ]

8.6.4.1.2  

The minimum detectable permeation rate for the permeation test apparatus shall be measured for each

chemical tested. The minimum detectable permeation rate shall be less than or equal to 0.10 μg/cm2/min
for all permeation resistance tests. When using closed loop systems, the testing laboratory shall assume 1
hour accumulated permeation.  

Statement of Problem and Substantiation for Public Input

Removed this statement because it does not follow the ASTM F739 procedure.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 18 15:43:20 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

180 of 238 1/8/2014 2:34 PM



Public Input No. 136-NFPA 1991-2014 [ Section No. 8.6.4.2.1 ]

8.6.4.2.1   

Specimens shall be tested for permeation resistance for not less than 60 minutes in accordance with ASTM
F 739, Standard Test Method for Resistance of Protective Clothing Materials to Permeation by Liquids or
Gases Under Conditions of Continuous Contact, with the following modifications for the chemical warfare
agents Soman and sulfur mustard, and for each additional chemical warfare agent or mixture containing a
chemical warfare agent for which the manufacture is certifying the garment :

(1) The test cells shall be designed to accommodate the introduction of liquid chemicals in a safe manner.

(2) The liquid concentration density shall be 100 g/m2, +10/-0 g/m2, and the cell shall be assembled in
closed-top configuration.

(3) The collection media shall be filtered air flowed through the bottom of the test cell at a rate of 1 L/min
±0.1 L/min.

(4) Analytical methods used shall be sensitive to concentrations of at least one order of magnitude lower
than the required end points.

(5) Cumulative permeation shall be determined and reported.

(6) Testing shall be performed at a temperature of 32°C, ±1°C (90°F, ±2°F).

(7) Permeation rates shal be measured at least one minute out of every five minutes during the duration
of the test.

Statement of Problem and Substantiation for Public Input

Adds instructions for additional chemical warfare testing and adds requirements for sampling intervals to address 
concerns raised with cumulative collection missing anomalous permeation behavior. 

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 134-NFPA 1991-2014 [Section No. 8.6.4.1.2]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:40:01 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 137-NFPA 1991-2014 [ Section No. 8.6.4.2.2 ]

8.6.4.2.2   

The following chemicals shall be tested:

(1) Cyanogen chloride (CK; 506-77-4)

(2) Carbonyl chloride (CG; 75-44-5)

(3) Dimethyl sulfate (DMA, sulfuric acid dimethyl ester; 77-78-1)

(4) Hydrogen cyanide (AC, HCN, CAS; 74-90-8)

Statement of Problem and Substantiation for Public Input

List of chemical has been revised and moved to Chapter 7. 

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:46:35 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 141-NFPA 1991-2014 [ New Section after 8.6.5 ]

The manufacture shall report all three measured cumulative permeation masses in the technical
data package for each chemical warfare chemical.

Statement of Problem and Substantiation for Public Input

Clarifies and make consistent the reporting requirements for chemical barrier data. 

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:55:43 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 19-NFPA 1991-2013 [ Section No. 8.6.5 ]

8.6.5  Report.

8.6.5.1  

The following information and results shall be recorded and reported:

(1) Material type or name

(2) Chemical or chemical mixture (volume composition of mixture)

(3) Permeation normalized breakthrough detection time in minutes calculated at a system detectable

permeation rate of 0.10 μg/cm2/min for industrial chemicals

(4) Maximum permeation rate (μg/cm2/min) observed for industrial chemicals

(5) Minimum detectable rate for test apparatus (μg/cm2/min) for industrial chemicals

(6) Cumulative permeation mass (μg/cm2) for chemical warfare agents

(7) Minimum detectable cumulative permeation mass (μg/cm) for chemical warfare agents

(8) Detection method

(9) Date of test

(10) Testing laboratory

8.6.5.2  

The manufacturer shall report all three measured the normalized breakthrough detection times or
cumulative permeation masses for all three replicates tested in the technical data package.

8.6.5.3  

The manufacturer shall report all three the observed permeation rates for all three replicates tested in the
technical data package for industrial chemicals.

Statement of Problem and Substantiation for Public Input

Confusing as written.

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 18 15:44:43 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 138-NFPA 1991-2014 [ Section No. 8.6.5.1 ]

8.6.5.1   

The following information and results shall be recorded and reported:

(1) Material type or name

(2) Chemical or chemical mixture (volume composition of mixture)

(3) Permeation normalized breakthrough detection time in minutes calculated at a system detectable

permeation rate of 0.10 μg/cm2/min for industrial chemicals

(4) Maximum permeation rate (μg/cm2/min) observed for industrial chemicals

(5) Minimum detectable permeation rate for test apparatus (μg/cm2/min) for industrial for  all chemicals

(6) Cumulative permeation mass (μg/cm2) for chemical warfare agents

(7) Minimum detectable cumulative permeation mass (μg/cm) for chemical warfare agents

(8) Detection method

(9) Date of test

(10) Testing laboratory

Statement of Problem and Substantiation for Public Input

Clarify requirements in the report. 

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:49:56 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 139-NFPA 1991-2014 [ Section No. 8.6.5.2 ]

8.6.5.2   

The manufacturer shall report all three measured normalized breakthrough detection times or cumulative
permeation masses flro all chemicals tested  in the technical data package.

Statement of Problem and Substantiation for Public Input

Requires reporting of breakthrough detection times for all chemicals testing. 

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:51:33 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 140-NFPA 1991-2014 [ Section No. 8.6.5.3 ]

8.6.5.3   

The manufacturer shall report all three observed permeation rates in the technical data package for
industrial chemicals for all  chemicals .

Statement of Problem and Substantiation for Public Input

Clarifies reporting requirements for all chemicals. 

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 14:53:52 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 26-NFPA 1991-2013 [ Section No. 8.6.8 ]

8.6.8  Specific Requirements for Testing Glove Materials After Flexing and Abrading.

8.6.8.1  

Samples for conditioning shall be whole glove components or whole glove individual elements.

8

8.6.8.2  

Samples shall first be conditioned by flexing as specified in

.1

.5.

8.6.8.2.1   

Following flexing, three Three samples for abrasion conditioning, each measuring 45 mm × 230 mm (1 3⁄4
in. × 9 in.), shall be cut from the center of the gauntlet portion of the flexed sample.

8.6.8.2.2  

At least one specimen for abrasion conditioning shall be taken from a sample flexed in the machine
direction, and at least one specimen for abrasion conditioning shall be taken from a sample flexed in the
cross-machine direction for each chemical tested.

8.6.8.3  

These new samples for abrasion conditioning shall then be conditioned by abrading as specified in 8.1.4.

8.6.8.3.1  

Following abrasion, only one specimen for permeation resistance testing shall be taken from each sample
subjected to abrasion.

8.6.8.3.2  

The permeation test specimen shall be taken from the exact center of the abraded sample so that the
center of the permeation test and the center of the abraded sample coincide.

Statement of Problem and Substantiation for Public Input

Abrasion samples are removed from the gauntlet of a glove and therefore the pre-flexing from the pegboard test 
does not alter the sample

Submitter Information Verification

Submitter Full Name: Jason Allen

Organization: Intertek Testing Services

Street Address:

City:

State:

Zip:

Submittal Date: Thu Dec 26 14:56:15 EST 2013

Copyright Assignment

I, Jason Allen, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jason Allen, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 20-NFPA 1991-2013 [ Section No. 8.6.11.3 ]

8.6.11.3  

Visor materials that are rigid and cannot be bent in the test apparatus shall be excluded from this
conditioning. conditioned using....

Statement of Problem and Substantiation for Public Input

Rigid visors should not be excluded from a conditioning test.  A separate test should be used to assess cold 
temperature performance, such as an impact test.  Is the rigid visor also excluded from permeation testing?  

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 18 15:47:26 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 78-NFPA 1991-2013 [ Section No. 8.6.12 ]

8.6.12   Specific Requirements for Testing Suit, Visor, Glove, and Footwear Materials Following Cold
Temperature Embrittlement Exposure.

8.6.12.1   

Samples for conditioning shall be suit material, visor material, glove material from the glove gauntlet, and
footwear material from the footwear upper.

8.6.12.2   

Specimens shall be conditioned as specified in 8.1.8 .

8.6.12.3   

Only one specimen for permeation resistance testing shall be taken from each sample subjected to
embrittlement conditioning.

8.6.12.4   

The permeation test specimen shall be taken from the exact center of the folded sample so that the center
of the permeation test and the center of the folded sample coincide.

Statement of Problem and Substantiation for Public Input

This section is redundant with 8.6.11 for the evaluation of liquefied gases. A related public input has removed 
paragraph 8.6.1.7.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Dec 29 16:46:43 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 180-NFPA 1991-2014 [ Section No. 8.7 ]

8.7  Flammability Resistance Test.

8.7.1  Application.

This test method shall be applied to suit, visor, glove, and footwear element materials.

8.7.2  Sample Preparation.

8.7.2.1  

Samples for conditioning shall be at least 1 m (1 yd) squares of material.

8.7.2.2  

Samples shall be conditioned as specified in 8.1.2.

8.7.3  Specimens.

8.7.3.1  

Specimens shall be the size specified in ASTM F 1358, Standard Test Method for Resistance of Protective
Clothing Materials to Flame Impingement.

8.7.3.2  

Five specimens in each of the warp directions, machine or coarse, and the filling directions, cross-machine
or wale, shall be tested.

8.7.3.3  

Where the material is isotropic, 10 specimens shall be tested.

8.7.4  Procedure.

Flame resistance testing shall be conducted in accordance with ASTM F 1358, Standard Test Method for
Resistance of Protective Clothing Materials to Flame Impingement.

8.7.5  Report.

8.7.5.1  

Afterflame times shall be recorded and reported for each specimen and as the average for each material
direction.

8.7.5.2  

Burn distances shall be recorded and reported for each specimen and as the average for each material
direction.

8.7.5.3  

Ignition during the initial 3-second exposure shall be recorded and reported for each specimen.

8.7.5.4  

Evidence of dripping, melting, or flowing during the 12-second exposure period shall be recorded and
reported for each specimen.

8.7.6  Interpretation.

8.7.6.1  

Ignition of any individual specimen during the initial 3-second exposure shall be used to determine
compliance with the ignition requirements.

8.7.6.2  

The longest average afterflame time in any direction shall be used to determine compliance with the
afterflame requirements.

8.7.6.3  

The longest average burn distance in any direction shall be used to determine compliance with burn
distance requirements.

8.7.6.4  

Evidence of melting, dripping, or flowing of any specimen shall be used to determine compliance with
melting requirements.

Additional Proposed Changes

File Name Description Approved
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PI_21_8.7.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes account for flame resistance performance consistent with field expectations for chemical 
protective clothing that may only incidentally contact flame or be exposed to high heat.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 09:15:32 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

192 of 238 1/8/2014 2:34 PM



8.7 Flammability Resistance Test. 

8.7.1 Application.  

8.7.1.1 This test method shall be applied to suit, visor, glove, and footwear element materials. 

8.7.1.2 Modifications to this test method for base ensemble performance shall be as specified in 

8.7.8. 

8.7.1.3 Modifications to this test method for optional chemical flash fire protection performance 

shall be as specified in 8.7.9. 

8.7.2 Sample Preparation. 

8.7.2.1 Samples for conditioning shall be at least 1 m (1 yd) squares of material. 

8.7.2.2 Samples shall be conditioned as specified in 8.1.2. 

8.7.3 Specimens. 

8.7.3.1 Specimens shall be the size specified in ASTM F 1358, Standard Test Method for 

Resistance of Protective Clothing Materials to Flame Impingement. 

8.7.3.2 Five specimens in each of the warp directions, machine or coarse, and the filling 

directions, cross-machine or wale, shall be tested. 

8.7.3.3 Where the material is isotropic, 10 specimens shall be tested. 

8.7.4 Procedure. Flame resistance testing shall be conducted in accordance with ASTM F 1358, 

Standard Test Method for Resistance of Protective Clothing Materials to Flame Impingement. 

8.7.5 Report. 

8.7.5.1 Afterflame times shall be recorded and reported for each specimen and as the average for 

each material direction. 

8.7.5.2 Burn distances shall be recorded and reported for each specimen and as the average for 

each material direction. 

8.7.5.3 Ignition during the initial 3-second exposure shall be recorded and reported for each 

specimen. 

8.7.5.4 Evidence of dripping, melting, or flowing during the 12-second exposure period shall be 

recorded and reported for each specimen. 

8.7.6 Interpretation. 

8.7.6.1 Ignition of any individual specimen during the initial 3-second exposure shall be used to 

determine compliance with the ignition requirements. 

8.7.6.2 The longest average afterflame time in any direction shall be used to determine 

compliance with the afterflame requirements. 

8.7.6.3 The longest average burn distance in any direction shall be used to determine compliance 

with burn distance requirements. 

8.7.6.4 Evidence of melting, dripping, or flowing of any specimen shall be used to determine 

compliance with melting requirements. 

8.7.7 Specific Requirements for Testing Base Ensemble Materials.  

8.7.7.1 Only the 3-second flame exposure shall be used. 

8.7.7.2 Burn distances and afterflame times shall only be determined for the 3-second exposure. 

 

8.7.8 Specific Requirements for Testing Optional Chemical Flash Fire Protection 

Ensemble Materials. A specimen that does not ignite, shall have an afterflame time that is less 

than 2 seconds or less following the 3-second flame exposure. 

 



Public Input No. 21-NFPA 1991-2013 [ Section No. 8.7 ]

8.7  Flammability Resistance Test.

8.7.1  Application.

This test method shall be applied to suit, visor, glove, and footwear element materials.

8.7.2  Sample Preparation.

8.7.2.1  

Samples for conditioning shall be at least 1 m (1 yd) squares of material.  (*Is this section precluding
samples taken from garments or ensembles during annual auditing?  If samples are taking from a garment
or ensemble, how is machine direction and cross direction determined?  How is it decided if a material from
a garment or ensemble is isotropic?)

8.7.2.2  

Samples shall be conditioned as specified in 8.1.2.

8.7.3  Specimens.

8.7.3.1  

Specimens shall be the size specified in ASTM F 1358, Standard Test Method for Resistance of Protective
Clothing Materials to Flame Impingement.

8.7.3.2  

Five specimens in each of the warp directions, machine or coarse, and the filling directions, cross-machine
or wale, shall be tested.

8.7.3.3  

Where the material is isotropic, 10 specimens shall be tested.

8.7.4  Procedure.

Flame resistance testing shall be conducted in accordance with ASTM F 1358, Standard Test Method for
Resistance of Protective Clothing Materials to Flame Impingement.

8.7.5  Report.

8.7.5.1  

Afterflame times shall be recorded and reported for each specimen and as the average for each material
direction.

8.7.5.2  

Burn distances shall be recorded and reported for each specimen and as the average for each material
direction.

8.7.5.3  

Ignition during the initial 3-second exposure shall be recorded and reported for each specimen.

8.7.5.4  

Evidence of dripping, melting, or flowing during the 12-second exposure period shall be recorded and
reported for each specimen.

8.7.6  Interpretation.

8.7.6.1  

Ignition of any individual specimen during the initial 3-second exposure shall be used to determine
compliance with the ignition requirements.

8.7.6.2  

The longest average afterflame time in any direction shall be used to determine compliance with the
afterflame requirements.

8.7.6.3  

The longest average burn distance in any direction shall be used to determine compliance with burn
distance requirements.

8.7.6.4  

Evidence of melting, dripping, or flowing of any specimen shall be used to determine compliance with
melting requirements.

Statement of Problem and Substantiation for Public Input
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Is this section precluding samples taken from garments or ensembles during annual auditing?  If samples are 
taking from a garment or ensemble, how is machine direction and cross direction determined?  How is it decided if 
a material from a garment or ensemble is isotropic?

Submitter Information Verification

Submitter Full Name: Kristin Williamson

Organization: The DuPont Company, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 18 15:50:52 EST 2013

Copyright Assignment

I, Kristin Williamson, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Kristin Williamson, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

194 of 238 1/8/2014 2:34 PM



Public Input No. 175-NFPA 1991-2014 [ Section No. 8.8 ]

8.8  Overall Ensemble Inward Leakage Test.

8.8.1  Application.

This test method shall apply to complete vapor-protective ensembles.

8.8.2  Sample Preparation.

8.8.2.1  

Samples shall be complete vapor-protective ensembles.

8.8.2.2  

Samples shall be conditioned as specified in 8.1.2.

8.8.3  Specimen.

8.8.3.1  

Specimens shall be complete vapor-protective ensembles.

8.8.3.2  

At least one specimen shall be tested.

8.8.4  Apparatus.

8.8.4.1  

Sulfur hexafluoride, CAS No. 2551-62-4, with a minimum purity of 99.8 percent, shall be used as the test
agent.

8.8.4.2  

The test shall be conducted in a sealed test chamber with minimum volume of sufficient dimensions to
permit free movement of the test subject when fully dressed in the vapor-protective ensemble.

8.8.4.2.1  

The chamber shall have a circulation fan or other means to ensure uniform concentration of the test agent
throughout the chamber during the test.

8.8.4.2.2  

The exact dimensions of the chamber shall be measured and shall be used to calculate the total volume of
the chamber in order to determine the amount of sulfur hexafluoride gas to be added to achieve the
required concentration specified in 8.8.5.8.

8.8.4.3  

Two calibrated portable pumps that are capable of maintaining a flow rate of 0.4 L/min, ±0.005 L/min, shall
be provided.

8.8.4.3.1  

Both pumps shall be placed outside the test chamber.

8.8.4.3.2  

Pump A shall have a gas stream selection valve with a minimum of four isolated stream settings. A stream
setting shall be provided for each ensemble interior sampling location.

8.8.4.4  

One or more suit wall connectors shall be installed in the ensemble in such a manner that the fixtures do
not interfere with the movement of the test subject and that the installation does not adversely affect the
integrity of the ensemble.

8.8.4.4.1  

The one or more suit wall connectors shall permit the establishment of five separate airlines to pass into
the suit.

8.8.4.4.2  

One airline shall be designated as an air sample return port.

8.8.4.4.3  

Each remaining airline shall consist of a 10 mm (3⁄8 in.) nominal outer diameter flexible tubing attached to
the interior of the respective suit wall connector in such a manner as to allow the other end of the tubing to
be attached to the required sampling locations on the test subject's body. Pinning tubing to the test
subject's body shall be permitted.

8.8.4.5  
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Equal lengths of 3 mm (1⁄8 in.) nominal outer diameter flexible tubing shall be used to transfer air samples
from sampling ports to sample pumps and back to the return port from the exhaust port of sample pump A.

8.8.4.5.1  

One length of tubing shall be attached to the test chamber ceiling in such a manner that one end of the
tubing hangs as close as possible to the center of the test chamber and the other end is attached to the
intake port of sample pump B.

8.8.4.5.2  

One length of tubing shall be attached to the respective suit wall connector exterior sampling port, with the
other end attached to an inlet port on the gas stream selection valve on pump A.

8.8.4.5.3  

One length of tubing shall be connected to the respective suit wall connector exterior and airline
designated as the return port, with the other end of the tubing attached to the exhaust port of pump A.

8.8.4.5.4  

Sample tubing shall be permitted to be joined together by means of hose clamps or taping in a manner
that does not restrict airflow.

8.8.4.5.5  

Sample tubing shall be permitted to be taped to the exterior of the ensemble to permit the reduction of
hanging weight stress and strain on the suit wall connectors by the employment of one piece of duct tape
no greater in length than 305 mm (12 in.). All tubing shall be taped together in no more than one location
on the ensemble. The tape shall not cover any seams.

8.8.4.5.6  

The total interior volume of each gas tubing sampling stream shall be determined for each sampling
location.

8.8.4.6  

At least 23 gastight sample bags shall be used to collect air samples. An adapter shall be used to connect
the inlet valve of the sample bags to the exhaust ports of the pumps to facilitate changing of sample bags.
The adapter shall not affect the integrity of the sampling system.

8.8.4.7  

A thermometer sensor shall be placed in the test chamber in a manner allowing the test administrator to
record the initial and final test chamber temperatures.

8.8.4.8  

A syringe suitable for gas sampling and capable of delivering the required amount of sulfur hexafluoride
into the chamber shall be placed in the test chamber with a sealed bag containing 10 percent v/v sulfur
hexafluoride in nitrogen.

8.8.4.9  

All test subjects shall have a medical doctor's certificate that substantiates they are medically and
physically suitable to perform these tests without danger to themselves. The medical certificate shall have
been issued within 12 months prior to the testing.

8.8.4.10  

Test subjects shall be familiar with the use of vapor-protective ensembles and with self-contained
breathing apparatus (SCBA). The test subject shall select the appropriate size of the vapor-protective
ensemble from available sizes using the manufacturer's sizing chart.

8.8.4.11  

For consistency in testing, the SCBA used for all testing with the vapor-protective ensemble shall be
certified as compliant with NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus for
Fire and Emergency Services, and shall be equipped with a fully charged 60-minute breathing air cylinder.

8.8.5  Procedure.

8.8.5.1  

Interior sampling tubes shall be pinned to the test subject as follows:

(1) One tube attached to the middle of the subject's back directly under the shoulder

(2) One tube attached to the sternum

(3) One tube attached to an extremity location on the forearm or calf

(4) One tube attached to the crotch
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8.8.5.1.1  

Additional sampling locations shall be permitted if the testing apparatus allows such sampling.

8.8.5.2  

The test subject shall don the protective ensemble and respirator in accordance with the manufacturer's
instructions in an area located away from the test chamber. Donning shall be accomplished without
causing the restriction of flow through interior sampling tubes. Adjustment of tube pathways shall be
permitted to connect the sample tubes to the interior sampling ports.

8.8.5.3  

Exterior sampling tubing and return tubing shall be attached to the exterior sampling ports and return port.

8.8.5.4  

After sealing the ensemble, the test subject shall enter the test chamber, and the test chamber shall be
sealed.

8.8.5.5  

Sample pumps A and B shall be turned on and function at a flow rate of 0.4 L/min. Each pump shall be
placed on hold while not actively performing purging or sampling.

8.8.5.6  

At least one baseline sample set shall be taken prior to the addition of sulfur hexafluoride to the chamber.

8.8.5.6.1  

A baseline sample shall consist of one test chamber air sample and one sample taken from each sampling
location within the ensemble after sampling lines have been purged.

8.8.5.6.2  

Sampling lines shall be purged for a duration of time that flushes the air volume completely out of the
sampling lines twice. The gas sample return line to the ensemble shall be disconnected during this purge
cycle. Ensemble air sampling shall be taken between purge cycles of each air sampling line. Purge cycles
shall be employed for all inward leakage sampling.

8.8.5.6.3  

Each air test sample shall be collected from the exhaust port of the sample pumps at a rate of 0.4 L/min,
±0.005 L/min for 1 minute, ±1 second.

8.8.5.6.4  

Test chamber and ensemble baseline air samples shall be permitted to be taken simultaneously.

8.8.5.7  

At the end of the baseline test chamber and ensemble air sampling periods, the sampling bags shall be
removed from the pump, sealed, and stored. The gas sample return line shall be reconnected to the
exhaust port of pump A. The removal of the gas sample return line from the exhaust port of pump A shall
be permitted during sample acquisition.

8.8.5.8  

The test subject shall add sufficient sulfur hexafluoride to achieve a concentration of 1000 ppm,±100 ppm
on a volume basis. The air inside the chamber shall be allowed to reach equilibrium for a period of 1
minute, ±1 second prior to performing inward leakage testing.

8.8.5.9  

At least three full sets of air samples from each sampling location shall be taken, and at least three sets of
two test chamber samples shall be taken for inward leakage detection testing.

8.8.5.10  

At the conclusion of the challenge agent equilibrium period, the test subject shall perform one series of
stationary exercises for each of the three air test sample sets. The stationary exercise shall be as specified
in Procedure A of ASTM F 1154, Standard Practice for Qualitatively Evaluating the Comfort, Fit, Function,
and Integrity of Chemical Protective Suit Ensembles, as modified by 8.8.5.11.
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8.8.5.11  

The stationary exercises specified in Procedure A of ASTM F 1154, Standard Practice for Qualitatively
Evaluating the Comfort, Fit, Function, and Integrity of Chemical Protective Suit Ensembles, shall be
performed with the following modifications:

(1) At the conclusion of the “duck squat” exercise specified in 8.8.2 of ASTM F 1154, test subjects shall
remain in a squatting position and exhaust as much of the internal volume of the suit as possible by
placing their hands on top of their heads, tucking their arms in toward their bodies, and gathering as
much of the excess ensemble material to the body as possible.

(2) The test subject shall then resume the exercise protocol as specified in Procedure A of ASTM F
1154.

8.8.5.12  

For each exercise protocol, at least two test chamber air samples shall be collected while the test subject
is performing the exercise protocol.

8.8.5.13  

At least one sample from each ensemble sampling location shall be taken after the completion of each
exercise protocol. The test subject shall be allowed to rest while the ensemble samples are acquired.

8.8.5.14  

At the conclusion of the three exercise series and collection of chamber and ensemble air samples, the
test subject exits the chamber and doffs the vapor-protective ensemble in an area well away from the
chamber.

8.8.5.15*   

All samples collected shall be analyzed using an appropriate analytical technique within 8 hours of
collection. The sensitivity of the analytic technique chosen shall provide for a minimum detection limit of at
least 0.2 ppm in order to determine compliance with 7.6.4.

8.8.5.16  

Alternate plumbing of gastight sample tubing streams directly into analytical equipment shall be permitted
if the device meets the criteria required in 8.8.5.15 and each required measurement is able to be
individually acquired.

8.8.6  Report.

The percent inward leakage of sulfur hexafluoride into the ensemble shall be calculated, recorded, and
reported based on the measured concentration inside the ensemble versus the average measured
concentration in the test chamber for each sampling location using the following equation:

8.8.7  Interpretation.

Failure at any sampling location shall constitute failure of the test.
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Replace Section 8.8 and associated appendix paragraphs with the following: 

8.8 Man-In-Simulant Test (MIST). 

8.8.1 Application. This test shall apply to complete vapor-protective ensembles. 

8.8.2 Samples. 

8.8.2.1 Samples for conditioning shall be complete ensembles and shall include the respirator 

where the ensemble utilizes the respirator facepiece as the ensemble visor. 

8.8.2.2 Samples shall be conditioned as specified in 8.1.2. 

8.8.3 Specimens. 

8.8.3.1 The specimen shall be a complete ensemble with gloves and footwear and shall include 

the respirator where applicable. 

8.8.3.2 Where the ensemble utilizes the respirator facepiece as the ensemble visor, as specified in 

6.1.8, the ensemble shall be tested with each type or model of the respirator specified by the 

manufacturer. 

8.8.3.3 Where the respirator is completely encapsulated by the ensemble, the ensemble shall be 

tested with a respirator specified by the manufacturer. 

8.8.3.4 A minimum of four specimens shall be tested. The specimens shall represent a minimum 

of two different ensemble sizes. 

8.8.3.5 Where the ensemble has multiple types of external fittings, each type of external fitting 

shall be present on each specimen at the time of testing. 

8.8.3.6 Specimens shall be provided to fit or be adjustable to fit the selected test subjects in 

accordance with the manufacturer’s sizing provisions that are specific to each ensemble. 

8.8.3.7* None of the ensembles or components of the ensemble to be tested shall have been 

previously subjected to MIST testing unless it can be demonstrated that the ensemble or 

components are free of contamination. 

8.8.3.8 Underclothing and socks shall be permitted to be reused, provided they have been 

laundered with a detergent that has been demonstrated not to cause interference with the 

analytical method. 

8.8.4 Apparatus. 

8.8.4.1 Test Facility. 

8.8.4.1.1 The test facility shall include areas for dressing, a first stage undressing area adjacent 

and accessible to the chamber, and a second stage undressing area adjacent and accessible to the 

first stage undressing area.  

8.8.4.1.2 The test shall be conducted in a sealed chamber with a minimum volume of sufficient 

dimensions to permit free movement of the test subject(s) when fully dressed in the ensemble 

and for the test subject(s) to carry out the physical exercise routine specified in 8.8.5.8. 

8.8.4.1.3 More than one test subject shall be permitted in the chamber at the same time, 

provided that they can complete all tasks completely in the appropriate time period and that 

they have an unobstructed direct path to the wind stream. 

8.8.4.1.4 The test chamber shall have a temperature of 25°C, ±2°C, relative humidity of 55 

percent, ±10 percent, and a nominal wind speed of 0.9 to 2.2 m/sec (2 to 5 mph). The average 

wind speed shall be 1.6 m/sec, ±0.2 m/sec (3.5 mph, ±0.5 mph). 

8.8.4.2 Test Chemical and Analytical Equipment. 

8.8.4.2.1 The test simulant shall be methyl salicylate (MeS; C8H8O3) CAS #119-36-8, more 

commonly known as oil of wintergreen. The MeS minimum purity shall be 95 percent. Vapor 

doses shall be measured using Passive Adsorbent Dosimeters (PADs). 

8.8.4.2.2 The standard concentration of MeS in the vapor chamber shall be 100 mg/m3, ±15 

mg/m3, as measured by a real-time infrared analysis of the chamber air or other validated real-

time analytical technique. 



8.8.4.2.3 Infrared readings shall be taken every 60 seconds to verify compliance with the 

concentration requirement, and an air sample shall be taken at least every 10 minutes for 

validation of infrared readings. 

8.8.4.2.4 Every step shall be taken to avoid generation of liquid aerosol. 

8.8.4.2.5 The sensitivity of the analytical technique used for the measurement of MeS in the 

PADs shall provide a detection limit of 30 ng MeS per PAD. The analytical technique shall have 

an upper limit of quantification of 31,500 ng.  

8.8.4.3* Passive Adsorbent Dosimeters (PADs). The test shall be conducted using Passive 

Adsorbent Dosimeters (PADs) that affix directly to the skin of the test subjects with the following 

characteristics.   

(1) The PADs shall be a foil packet, which contains an adsorbent material covered by a high-

density polyethylene film that acts as a pseudo-skin barrier.  

(2) The PADs shall have an uptake rate of 3.0 cm/min or greater.  

8.8.4.4 Test Subjects. 

8.8.4.4.1 All test subjects shall be medically and physically suitable to perform these tests 

without danger to themselves. A medical certificate for each test subject shall have been issued 

within 12 months prior to testing. 

8.8.4.4.2 Test subjects shall be familiar with the use of chemical protective ensembles and with 

the selected CBRN SCBA.   

8.8.5 Procedure. 

8.8.5.1 Test subjects shall have followed pre-trial procedures that include proper hydration and 

avoiding personal hygiene products that could contain MS. 

8.8.5.2 PADs shall be placed on test subjects at the body region locations shown in Figure 8.8.5.2. 

**Insert Figure 8.2.5.2 here from NFPA 1994-12*** 

FIGURE 8.8.5.2 Locations of Passive Adsorption Dosimeters (PADs) on Test Subjects.  

8.8.5.2.1 All PADs shall be applied in a clean dressing area, by personnel who have followed pre-

trial procedures to minimize contamination. Test subjects shall also follow pre-trial procedures to 

minimize contamination. 

8.8.5.2.2 Cheek PADs shall be located entirely within the respirator facepiece, and all other 

PADs shall be located entirely outside the seal of the respirator facepiece. 

8.8.5.3 Three additional PADs shall be used to conduct background sampling and for quality 

control during the trial. These PADs shall be located in the dressing area, the Stage 1 undress 

area, and the Stage 2 undress area. 

8.8.5.4 The test subject shall don the protective ensemble and respirator in accordance with the 

manufacturer’s instructions in an area located away from the test chamber. The test subject 

shall wear clothing under the CBRN protective ensemble as specified by the manufacturer. If no 

undergarments are specified or required by the manufacturer as part of the certified ensemble, 

the test subject shall wear a short-sleeve cotton shirt and shorts or underwear. 

8.8.5.5 After sealing the ensemble, the test subject shall enter the test chamber, and the test 

chamber shall be sealed. 

8.8.5.6 The test duration will be 30 minutes in the chamber with a 5-minute decontamination 

period. 

8.8.5.7 The start of the test, in which the test subject enters the MIST chamber, shall be 

initiated within 60 minutes after removal of the ensemble from the conditioning environment. 

8.8.5.8 Physical Exercise Routine. 

8.8.5.8.1 Once the chamber concentration has been established, the test subject(s) shall perform 

the following physical activity protocol. The chamber concentration shall remain within 

acceptable limits during the exercise protocol. 



(1) Drag 70 kg (154 lbs) human dummy using both hands a distance of 10 m (33 ft) over 15-

second period. Stop and rest for 15 seconds. Repeat exercise twice. 

(2) Duck squat, pivot right, pivot left, stand. Rotate orientation 90 degrees to wind stream 

between each repetition. Repeat exercise twice in each orientation for a total of 

1 minute. 

(3) Stand erect. With arms at sides, bend body to left and return, bend body forward and return, 

bend body to right and return. Rotate orientation 90 degrees to wind stream between each 

repetition. Repeat exercise twice in each orientation for a total of 1 minute. 

(4) Stand erect. Extend arms overhead in the lateral direction, then bend elbows. Extend arms 

overhead in the frontal direction, then bend elbows. Rotate orientation 90 degrees to wind 

stream between each repetition. Repeat exercise twice in each orientation for a total of 1 minute. 

(5) Stand erect. Extend arms perpendicular to the sides of torso. Twist torso left and return, 

twist torso right and return. Rotate orientation 90 degrees to wind stream between each 

repetition. Repeat exercise twice in each orientation for a total of 1 minute. 

(6) Stand erect. Reach arms across chest completely to opposite sides. Rotate orientation 90 

degrees to wind stream between each repetition. Repeat exercise twice in each orientation for a 

total of 1 minute. 

(7) Climb two steps of the ladder and touch the ceiling with one hand (use alternate hands each 

time). Climb down, squat, and touch the floor with both hands. Repeat exercise three times 

within 1 minute. 

(8) Crawl in place for 1 minute. Rotate orientation 90 degrees to wind stream every 15 seconds. 

(9) Sit on stool (facing wind) for 1 minute. 

(10) Sit on stool (back to wind) for 1 minute. 

8.8.5.8.2 Physical activities and rest periods shall be performed in a chamber location that 

provides an unobstructed exposure of the protective ensemble to the required wind stream. 

8.8.5.8.3 Each physical activity and rest cycle shall be 10 minutes. The cycle of exercise and rest 

shall be completed a total of three times, for a total chamber exposure of 30 minutes. Each 

exercise cycle shall consist of eight 1-minute activities followed by a 2-minute rest (sitting) 

period. 

8.8.5.8.4 The test subject shall begin the first repetition of each activity facing the wind stream 

and shall rotate 90 degrees between each repetition until the time period for that exercise has 

ended. 

8.8.5.8.5 For activities 7 (walking in place) and 8 (crawling in place), the test subject shall rotate 

90 degrees on 15-second intervals during the 1-minute period. 

8.8.5.8.6 All physical activities shall be a full range of motion and performed at a moderate 

speed. 

8.8.5.9 Decontamination and Doffing. 

8.8.5.9.1 After completion of the 30-minute MIST exposure, the test subjects shall move to a 

decontamination area, where they shall remain for at least 5 minutes. This area shall be well 

ventilated to assist in off-gassing of the outside of the ensemble.  

8.8.5.9.2 In the decontamination area, all exposed ensemble surfaces, including such items as 

the respirator, boots, gloves, and helmets, shall be washed with a liquid soap solution.  

8.8.5.9.2.1 If the garment is designed for wet decontamination, it shall be washed with the liquid 

soap solution as well. 

8.8.5.9.2.2 Alternative decontamination methods, such as an air wash, shall be permitted if the 

selected decontamination method can be demonstrated to remove MeS to levels that do not result 

in contamination of the test subjects during the doffing of the protective ensemble. 



8.8.5.9.3 The decontaminated test subject shall move to the first stage undressing room where 

all remaining items of clothing, except for underclothes, shall be doffed. The undress process 

shall not exceed 5 minutes. 

8.8.5.9.4 As soon as the garment is unsealed and the PADs on the test subject’s body are exposed 

to the ambient atmosphere in the first stage undressing room, 3 fresh PADs shall be placed near 

the test subject to detect background MeS concentrations. 

8.8.5.9.5 As soon as all items of clothing, except the underwear, are removed, the 

decontaminated test subject shall proceed to the second stage undressing room and the 

background PADs shall be collected and handled as specified in 8.8.5.9.7. The exposure time for 

the first stage undressing room background PADs shall be recorded. 

8.8.5.9.6 When the test subject enters the second stage undressing room, 3 additional PADs shall 

be placed near the test subject and the exposure PADs shall be removed from the test subject’s 

body. Both the second stage undressing room background PADs and the exposure PADs taken off 

the test subject’s body shall be handled as specified in 8.8.5.9.7. The exposure time for the second 

stage undressing room PADs shall be recorded.   

8.8.5.9.7 Where an adhesive is used on the back of the PADs, each PADS shall be backed with 

aluminum foil, placed in individual sealed glass vials with a nonadsorbent lid liner, and shall 

remain at room temperature of 25oC, ±3 oC (77oF, ±5oF) for 30 min, ±5 min, immediately after 

exposure. 

8.8.6 PAD Qualification and Analysis.   

8.8.6.1* The uptake rate for each lot of PADs shall be determined in accordance with 8.8.6.2 

using a minimum of 7 PADs selected randomly from the lot. 

8.8.6.2* Measurement of PAD Uptake Rate. 

8.8.6.2.1 PAD uptake rate shall be measured by exposing PADs in a small-scale chamber under 

the following conditions:  

(1) The concentration of MeS shall be 1 mg/m3, ± 0.5 mg/m3. 

(2) The temperature shall be 35°C, ± 2°C ( 94°F ± 4°F). 

(3) The relative humidity shall be 55 percent, ± 20 percent. 

(4) The flow of MeS in the humidified air or nitrogen shall be at a rate of 1 cm/sec, ±0.2 cm/sec 

over the PAD. 

(5) The exposure shall be conducted for a period of 30 minutes, +1/-0 minutes.  

8.8.6.2.2 The PAD uptake rate shall be calculated in accordance with the procedures provided in 

8.8.6.2.4. The average of all PAD uptake rates shall be calculated and used in the calculation of 

MeS dosage on the test subject PADs. 

8.8.6.3 After their initial 30 minutes at room temperature, the PADs shall be subjected to one of 

the following handling and analysis procedures:  

(1) The PADs shall be stored at a cold temperature sufficient to prevent the migration of MeS 

from the adhesive until extraction or analysis. 

(2) The PADS shall be extracted within 4 hours. 

(3) The adsorbent shall be removed and thermally desorbed within 4 hours. 

8.8.6.3.1 The determination of a sufficiently low temperature that prevents migration of the MeS 

from the adhesive shall be made by exposing 12 pads simultaneously in the test chamber in a 

vertical position at concentration of 100 mg/m3 of MeS for 30 min, +5 min, -0 min. After this 

exposure, the PADs shall be covered in foil and each placed in a sealed container and stored at 

25oC, ±3 oC (77oF, ±5oF) for 30 min, ±5 min. Four of these PADs shall be packed in dry ice for 24 

hours, four placed in the proposed cold storage temperature for 24 hours, and 4 extracted or 

analyzed within 4 hours. The average mass absorbed on the four PADs stored at the proposed 

storage temperature shall equal with 95% confidence the after four PADs stored for 24 hour in 

dry ice and four PADs analyzed immediately after exposure.   



8.8.6.3.2 Where liquid extraction of the PADs samples is performed, the liquid extracts shall be 

stored at 0°C to 4°C (32°F to 39°F) for up to 14 days following their exposure before analysis. 

8.8.6.4 The actual MeS vapor exposure concentration and the actual time of exposure shall be 

used to determine the uptake rate from the following equation: 

u = m / ACt 

where: 

u = the uptake rate in cm/min 

m = the total mass of MeS measured on the PAD in mg 

A = the average active area of the PAD in cm2 

Ct = the exposure vapor dosage in mg/min/cm3. 

8.8.6.5 The range of the analytical technique shall be sufficient to measure the expected range of 

MeS dosage on the test subject PADs. 

8.8.6.5.1 When liquid extraction is used as the analytical technique, the calibration curve used 

for determining the equipment response to MeS shall be established using at least 4 MeS 

concentration standards accounting for the proper density of the extraction solvent . 

8.8.6.6 For the test results to be considered valid for a given ensemble, no more than one PAD 

from each of the body region locations tested (i.e., no more than one PADS out of the four 

replicates for any particular region) shall be permitted to be lost to analysis over the course of 

the four test subjects. 

8.8.7 Calculations. 

8.8.7.1 The dosage measured by each PADS (Ctinside,i) shall be determined using the average 

uptake rate determined for the PAD lot used in the evaluation of a specific ensemble using the 

following equation: 

Ctinside,i  = mi / uavg A 

where:  

Ctinside,i  = the MeS vapor dosage at the specific PAD in mg/min/cm3  

mi  = the total mass of MeS measured on the specific PAD in mg 

uavg = the average uptake of the PAD lot in cm/min 

A = the average active area of the PA in cm2 

8.8.7.1.1 The protection factor at each PAD location shall be calculated using the following 

equation: 

PFi = Ctoutside / Ctinside,i 

where the Ctoutside shall be determined from the measured chamber vapor dosage of the 

individual trial over the entire exposure. The value for Ctoutside shall be the average of the 

chamber MS concentration readings taken during the course of the test subject exposure period. 

8.8.7.1.2 Where the measured total mass of MeS for a given PAD falls below 30 ng, the value of 

30 ng shall be used for that specific PAD. 

8.8.7.2 All results for each PAD location shall be expressed in terms of the local physiological 

protective dosage factor (PPDF) value and shall be calculated according to the following 

equation: 

Local PPDFi = (OSEDi / 25) * PFi 

8.8.7.2.1* The site-specific onset of symptoms exposure dosages (OSED) for each PAD shall be 

based on ECt10 values for mustard blistering/ulceration according to Table 8.8.7.2.1. 

***Insert Table 8.2.7.2.1 from NFPA 1994-07 here*** 

Table 12.1 Site-Specific Onset of Symptoms Exposure Dosage (OSED) by PAD Location 

8.8.7.2.2 The average local PPDF values at each PAD location for all specimens tested shall be 

calculated. 

8.8.7.3 A systemic PPDF shall also be calculated from the PAD data. The systemic protection 

analysis shall use the systemic weighting body region hazard analysis values from Defence 



Research Establishment Suffield Report and National Research Council Report listed in 2.3.7 to 

calculate the systemic physiological protective dosage factor for each ensemble test (PPDFsys). 

The PPDFsys for each specimen is calculated as follows, where each of the terms is calculated 

using the information in Table 8.8.7.3: 

PPFDsys = Σi (dzi / ED50i) / Σi (dzi / ED50i * PFi) 

***Insert Table 8.2.7.3 from NFPA 1994-12 here*** 

Table 8.8.7.3 ED50i Values by PAD and Body Location 

8.8.7.3.1 The average PPDFsys for all specimens tested shall be calculated. 

8.8.8 Report. 

8.8.8.1 The individual specimen and average local PPDFi values for each PAD location shall be 

recorded and reported.   

8.8.8.2 The PPDFsys value for each specimen and the average PPDFsys value for the ensemble 

tested shall be recorded and reported. 

8.8.8.3 A spreadsheet shall be prepared that shows all test measurements and calculations 

including at least the following: 

(1) The MeS vapor exposure concentration for PAD lot qualification 

(2) The exposure time for used for PAD lot qualification 

(3) The measured MeS mass on each PAD used for PAD lot qualification 

(4) Each individual and the average PAD uptake rate 

(5) The measured MeS mass on each PAD using in the dressing room, stage 1 undressing room, 

and stage 2 undressing room. 

(6) The measured MeS mass on each PAD placed on the test subject 

(7) The calculated vapor dosage for each PAD placed on the test subject 

8.8.9 Interpretation. The average local PPDFi values at each PAD location and the average 

PPDFsys value shall be used to determine pass or fail performance. 

Appendix Sections 

A.8.8.3.7 SCBA and some styles of footwear are likely to be acceptable after washing and 3 

weeks in a ventilated space. Some items such as gloves and garments might not be easily 

decontaminated. 

A.8.8.4.3 An example of PADs meeting these requirements that use an adhesive-backed foil 

packet measuring 25 mm × 35 mm × 0.02 mm, using a Tenax TA adsorbent that is covered by a 

high-density polyethylene film and having an active surface sampling area of a PAD shall be 3.5 

cm2, ±0.6 cm. 

A.8.8.4.2.2 Examples of suitable analytical techniques include gas chromatography with thermal 

desorption of the adsorbent in the PAD, and high performance liquid chromatography with 

methanol or other solvent extraction of the adsorbent in the PAD. 

A.8.8.6.2 PAD uptake rates must be measured at conditions representative of the exposure PADs 

placed on the test subject’s body, which are subjected to lower concentrations and flow rates, and 

higher temperatures than in the chamber. One convenient approach for applying a small scale 

chamber method is to apply the permeation test cell and general procedures established in 

Section 8.7. In this approach, a piece of aluminum foil is used in place of the test specimen and 

the bottom and outlet ports of the lower body (collection side) are closed. The PAD to be 

evaluated is placed on the bottom side of the cell cap that is screwed into the top of the upper 

body. The top inlet port for the upper body (challenge side) is connected with a system for 

generating the specified vapor concentration of MeS, which can best be generated using a 

calibrated syringe pump, outfitted with a gas-tight microliter syringe, filled with liquid MeS. The 

liquid MeS is dispersed into a heating block that is flushed with nitrogen gas and a mixing flow 

of nitrogen gas for creating the low concentration MeS vapor. All gas flows should be applied 

using calibrated mass flow controllers. A diagram of this set up is provided in Figure A.8.8.6.2. 



***Insert Figure A.8.2.6.2 from NFPA 1994-2012 here*** 

The generated concentration of MeS is calculated using the following formula: 

𝐶𝑀𝑒𝑆 =  

(𝑉 × 𝑑)
60

× 106 

𝐹𝑙𝑜𝑤𝑏𝑙𝑜𝑐𝑘 + 𝐹𝑙𝑜𝑤𝑚𝑖𝑥
 

 

Where: 

CMes   = concentration MeS in mg/m³ 

V  = speed of syringe plunger in µl/h 

d  = density of MeS in mg/µl 

Flowblock = nitrogen flow through heating block in ml/min 

Flowmix = mixing flow in ml/min 

 

The generated vapor concentration is validated with an appropriate analytical technique. During 

start-up of the generation of MeS, the PAD is not be placed in the cell, but a stopper without 

sampler is screwed in the opening of the cell. As soon as the concentration has reached the 

desired value and has stabilized, the stopper with PAD is placed in the test cell and the time 

measurement is started. After specified time exposure, the mass adsorbed on each PAD is 

measured according to selected analytical technique and the uptake rate is calculated in 

accordance with the formula specified in 12.6.4. 

A.8.8.7.2.1 These values are based on an analysis of the chamber data of Gorrill and Heinen 

presented in NATO Document No. 1268015, AEP-52, “Assessment of the Effect 

Levels of Classical Chemical Warfare Agents Applied to the Skin to Be Used in the Design of 

Protective Equipment,” broken down by body region and are the ECt (10) values for severe 

erythema, blistering, and desquamation. They include data for hot, humid exposures, where 

volunteers wore clothing covering almost everything but their hands and neck, and clothing was 

not necessarily removed immediately after exposure. 

Clothing is assumed to provide a PF of 2. 

 



Public Input No. 23-NFPA 1991-2013 [ Section No. 8.10.1.1 ]

8.10.1.1  

This test shall apply to vapor-protective suit elements and visor materials .

Statement of Problem and Substantiation for Public Input

The test within the current nfpa 1991-2005 edition does not properly evaluate visors for burst.

Submitter Information Verification

Submitter Full Name: Jason Allen

Organization: Intertek Testing Services

Street Address:

City:

State:

Zip:

Submittal Date: Thu Dec 26 13:31:30 EST 2013

Copyright Assignment

I, Jason Allen, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jason Allen, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 66-NFPA 1991-2013 [ Section No. 8.15.7.2 ]

8.15.7.2   

Cut resistance testing shall be performed under a load of 200 of 150 g (7 5.5 oz).

Statement of Problem and Substantiation for Public Input

Correlating the cut resistance requirements in NFPA 1991 to all other standards in the project.  In the last revision 
cycle of NFPA 1991, the ASTM F 1790 test method was updated to the 2005 edition, but at that time it was not 
realized that the method was changed in a manner to make it more severe.  As a result, a TIA was submitted to 
reduce the weight used in the test for gloves.  No other adjustment was made.  Since that time, this same change 
was made in other standards within the project either through TIA’s or during revision cycles.  However, along with 
the weight reductions, the requirement was also reduces from 25 mm to 20 mm.  NFPA 1991 is the only standard 
within the project where this change was not incorporated.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 64-NFPA 1991-2013 [Section No. 7.4.3] CUT

Public Input No. 65-NFPA 1991-2013 [Section No. 7.5.3] CUT

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 13:57:52 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

1994, 1992

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

201 of 238 1/8/2014 2:34 PM



Public Input No. 67-NFPA 1991-2013 [ Section No. 8.15.8.2 ]

8.15.8.2   

Cut resistance testing shall be performed under a load of 400 of 350 g (14 12.5 oz).

Statement of Problem and Substantiation for Public Input

Correlating the cut resistance requirements in NFPA 1991 to all other standards in the project.  In the last revision 
cycle of NFPA 1991, the ASTM F 1790 test method was updated to the 2005 edition, but at that time it was not 
realized that the method was changed in a manner to make it more severe.  As a result, a TIA was submitted to 
reduce the weight used in the test for gloves.  No other adjustment was made.  Since that time, this same change 
was made in other standards within the project either through TIA’s or during revision cycles.  However, along with 
the weight reductions, the requirement was also reduces from 25 mm to 20 mm.  NFPA 1991 is the only standard 
within the project where this change was not incorporated. 

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 64-NFPA 1991-2013 [Section No. 7.4.3] CUT

Public Input No. 65-NFPA 1991-2013 [Section No. 7.5.3] CUT

Public Input No. 66-NFPA 1991-2013 [Section No. 8.15.7.2] CUT

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 14:00:18 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

1994, 1992
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Public Input No. 107-NFPA 1991-2014 [ Section No. 8.16.4 ]

8.16.4  Procedure.

Specimens shall be tested in accordance with ASTM F 1342, Standard Test Method for Resistance of
Protective Clothing Materials to Puncture, Test Method A , conducting three pucture measurements .

Statement of Problem and Substantiation for Public Input

Multiple Testing methods available in the ASTM standard, and bringing the number of puncture measurements in 
line with how the current procedures are done now.

Submitter Information Verification

Submitter Full Name: Michael O'Loughlin

Organization: Onguard Industries

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 12:47:14 EST 2014

Copyright Assignment

I, Michael O'Loughlin, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright
in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Michael O'Loughlin, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 68-NFPA 1991-2013 [ Section No. 8.16.4 ]

8.16.4   Procedure.

Specimens shall be tested in accordance with ASTM F 1342, Standard Test Method for Resistance of
Protective Clothing Materials to Puncture with the following modifications :

8 . 16.4.X  A 0.025 mm (0.01 in.) thick, ultrahigh molecular weight high-density polyethylene shall be
used as a standard

reference material.

8.16.4.X  Puncture probes shall be qualified first before use in testing by showing an average puncture
resistance of 10.3 N (2.3 lbf).

8.16.4.X  The compression load cell shall be capable of discerning 0.5 N (0.1 lbf) of force in the range
suitable for the

glove material being tested. The upper limit of the load cell shall not be more than 10 times the actual
puncture resistance

measured for the glove specimens.

Statement of Problem and Substantiation for Public Input

Adding a verification procedure and reference material to test method

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 14:07:00 EST 2013

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

NFPA 1999
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Public Input No. 104-NFPA 1991-2014 [ Section No. 8.16.8.2 ]

8.16.8.2  

Specimens shall be taken from the thinnest portion of the footwear upper that is within 300mm (12 inches)
when measured from the plane of the sole bottom .

Statement of Problem and Substantiation for Public Input

This allows boots that are over 12 inches to have a thinner section at the top.  This will allow for a more flexible top 
which will help improve mobility.  The top part of the boot is either cut off to attach directly to a suit, or has a 
backing and overlapping of suit material (which has to pass the same puncture requirements)

Submitter Information Verification

Submitter Full Name: Michael O'Loughlin

Organization: Onguard Industries

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 12:01:58 EST 2014

Copyright Assignment

I, Michael O'Loughlin, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright
in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Michael O'Loughlin, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 79-NFPA 1991-2013 [ Section No. 8.18 ]

8.18  Thermal Protective Performance (TPP) Test.

8.18.1  Application.

This test method shall apply to suit materials , glove materials , and footwear element upper materials.

8.18.2  Sample Preparation.

8.18.2.1  

Samples shall be 150× 150 mm ±5 mm (6 × 6 in. ± 1⁄4 in.) and shall consist of all layers representative of the
element materials to be tested, excluding any areas with special reinforcements or seams.

8.18.2.2  

Samples shall be conditioned as specified in 8.1.2.

8.18.3  Specimens.

8.18.3.1  

Samples shall be 150× 150 mm ±5 mm (6 × 6 in. ± 1⁄4 in.) and shall consist of all layers representative of the
element materials to be tested, excluding any areas with special reinforcements or seams.

8.18.3.2  

At least three specimens shall be tested.

8.18.3.3  

Specimens shall not be stitched to hold individual layers together.

8.18.4  Apparatus.

The test apparatus specified in ISO 17492, Clothing for protection against heat and flame —
Determination of heat transmission on exposure to both flame and radiant heat in  ASTM F 2700,
Standard Test Method for Unsteady-State Heat Transfer Evaluation of

Flame Resistant Materials for Clothing with Continuous Heating,  shall be used .

8.18.5  Procedure.

TPP
Thermal protective performance testing shall be performed in accordance

with ISO 17492, Clothing for protection against heat and flame — Determination of heat transmission on
exposure to both flame and radiant heat , shall be used
withASTM F 2700, Standard for Test Method for Unsteady-State Heat Transfer Evaluation of Flame

Resistant Materials for Clothing with Continuous Heating, with the following modifications:

An exposure heat flux of 84 kW/m 2  (2.0 cal/cm 2 s) shall be used.

The contact configuration shall
(1) The optional spacer shall not be used for testing of all material specimens.

The thermal threshold index analysis method
(2) The heat transfer performance value shall be used with calculations made using the heat flux in

calories per square centimeter per second and reported as the TPP rating.

T-150 quartz tubes shall be used.

8.18.6  Report.

8.18.6.1  

The individual test TPP rating of each specimen shall be recorded and reported.

8.18.6.2  

The average TPP rating shall be calculated, recorded, and reported.

8.18. 6.3  

Where a TPP rating is greater than 60, then the TPP rating shall be reported as “>60.”

8.18. 7     Interpretation.

8.18.7.1  

Pass or fail determinations shall be based on the average reported TPP rating of all specimens tested .

National Fire Protection Association Report http://submittals.nfpa.org/TerraViewWeb/ContentFetcher?commentPara...

206 of 238 1/8/2014 2:34 PM



8.18.7.2  

If an individual result from any test set varies more than ±8 ±10 percent from the average result, the
results from the test set shall be discarded and another set of specimens shall be tested.

Statement of Problem and Substantiation for Public Input

The proposed changes to the TPP method provide consistency with similar changes adopted for the recently 
updated NFPA 1992.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Dec 29 16:49:02 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 3-NFPA 1991-2012 [ Sections 8.18.4, 8.18.5, 8.18.6 ]

Sections 8.18.4, 8.18.5, 8.18.6

8.18.4  Apparatus. 

The test apparatus specified in ISO 17492, Clothing for protection against heat and flame —
Determination of heat transmission on exposure to both flame and radiant heat  Standard Test Method for
Unsteady-State Heat Transfer Evaluation of Flame Resistant Materials for Clothing with Continuous
Heating,  shall be used .

8.18.5  Procedure. 

TPP testing shall be performed in accordance with ISO 17492, Clothing for protection against heat and
flame — Determination of heat transmission on exposure to both flame and radiant heat  Standard Test
Method for Unsteady-State Heat Transfer Evaluation of Flame Resistant Materials for Clothingw ith
Continuous Heating , shall be used with the following modifications:

An exposure heat flux of 84 kW/m 2  (2.0 cal/cm 2 s) shall be used.

The contact configuration shall
(1) The optional spacer shall not be used for testing of

all
material specimens.

The thermal threshold index analysis method
(2) The heat transfer performance value shall be used with calculations made using the heat flux in
calories per square centimeter per second and reported as the TPP rating.

T-150 quartz tubes shall be used.

8.18.6  Report. 

8.18.6.1   

The individual test TPP rating of each specimen shall be recorded and reported.

8.18.6.2   

The average TPP rating shall be calculated, recorded, and reported.

8.18.6.3   

Where a TPP rating is greater than 60, then the TPP rating shall be reported as “>60.”

Additional Proposed Changes

File Name Description Approved

Hold_NFPA1991FAE-HAZ_2.3.2.pdf Held Comment 1991-2 

Statement of Problem and Substantiation for Public Input

NOTE: This proposal appeared as Comment 1991-2 (Log #8) which was held from the F11 ROC on Proposal 
1991-1.
  The proposed reference test method for the conduct of thermal protective performance (TPP) has been updated 
and includes an improved calibration protocol. The new method permit reporting of TPP values greater than 60 
cal/cm2.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:
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City:

State:

Zip:

Submittal Date: Tue Dec 11 13:29:28 EST 2012

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Report on Proposals  –  November 2014 NFPA 1991
_______________________________________________________________________________________________
1991-     Log #1  FAE-HAZ

_______________________________________________________________________________________________

Jeffrey O. Stull, International Personnel Protection, Inc.
Revise text to read as follows:

Add to 2.3.2: ASTM F 2700,
2008.

Delete from 2.3.4: ISO 17492,
2003

The test apparatus specified in ISO 17492,

shall be
used.

Radiant protective performance testing shall be performed in accordance with ISO 17492, Clothing
for protection against heat and flame--determination of heat transmission on exposure to both flame and radiant heat,
Standard Test Method for Unsteady-State Heat Transfer Evaluation of Flame Resistant Materials for Clothing with
Continuous Heating, shall be used with the following modifications:

(1) An exposure heat flux of 84 kW/m2 (2.0 cal/cm2s) shall be used.
(2) (1) The contact configuration optional spacer shall not be used for testing of all material specimens.
(3) (2) The thermal threshold index analysis method heat transfer performance value shall be used with calculations

made using the heat flux in calories per square centimeter per second and reported as the TPP rating.
(4) T-150 quartz tubes shall be used.

The individual test TPP rating of each specimen shall be recorded and reported. The average TPP rating shall
be calculated, recorded, and reported.

Where a TPP rating is greater than 60, then the TPP rating shall be reported as "<60."
The proposed reference test method for the conduct of thermal protective performance (TPP) has

been updated and includes an improved calibration protocol. The new method permit reporting of TPP values greater
than 60 cal/cm2.

20Printed on  1/9/2013



Public Input No. 62-NFPA 1991-2013 [ Section No. 8.19 ]

8.19   Puncture Resistance Test Two.

8.19.1   Application.

This test method shall apply to vapor-protective footwear element soles.

8.19.2   Sample Preparation.

8.19.2.1   

Samples shall be footwear sole sections.

8.19.2.2   

Samples shall be conditioned as specified in 8.1.2 .

8.19.3   Specimens.

8.19.3.1   

Specimens shall be footwear sole sections.

8.19.3.2   

At least three specimens shall be tested.

8.19.4   Procedure.

Puncture resistance shall be performed in accordance with Section 5 of ANSI Z41, Standard for Personal
Protection — Protective Footwear .

8.19.5   Report.

The force required to puncture the sole reinforcement device of each specimen shall be recorded and
reported.

8.19.6   Interpretation.

One or more footwear specimens failing this test shall constitute failing performance.

Statement of Problem and Substantiation for Public Input

Test method is contained in ASTM F2413.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 54-NFPA 1991-2013 [Section No. 2.3.2] safety shoe

Public Input No. 59-NFPA 1991-2013 [Section No. 2.3.1] safety shoe

Public Input No. 60-NFPA 1991-2013 [New Section after 6.3] safety shoe

Public Input No. 61-NFPA 1991-2013 [Sections 7.5.5, 7.5.6] safety shoe

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 13:43:07 EST 2013
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Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

1994, 1992
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Public Input No. 80-NFPA 1991-2013 [ Section No. 8.19 ]

8.19   Puncture Resistance Test Two.

8.19.1   Application.

This test method shall apply to vapor-protective footwear element soles.

8.19.2   Sample Preparation.

8.19.2.1   

Samples shall be footwear sole sections.

8.19.2.2   

Samples shall be conditioned as specified in 8.1.2 .

8.19.3   Specimens.

8.19.3.1   

Specimens shall be footwear sole sections.

8.19.3.2   

At least three specimens shall be tested.

8.19.4   Procedure.

Puncture resistance shall be performed in accordance with Section 5 of ANSI Z41, Standard for Personal
Protection — Protective Footwear .

8.19.5   Report.

The force required to puncture the sole reinforcement device of each specimen shall be recorded and
reported.

8.19.6   Interpretation.

One or more footwear specimens failing this test shall constitute failing performance.

Statement of Problem and Substantiation for Public Input

The sole puncture test method is not needed if ASTM F2413 is specified. A related input has been submitted to 
provide a requirement for sole puncture based on ASTM F2413.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Dec 29 16:54:41 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 81-NFPA 1991-2013 [ Section No. 8.20 ]

8.20  Abrasion Resistance Test.

8.20.1

  
Application.

This test method shall apply to

vapor-

protective footwear

element

8.20.3.2   

At least three specimens

soles with heels .

8.20.2

  Sample Preparation
Samples .

8.20.2.1

  
Samples for conditioning shall be uniform cylinders of footwear soles and heel material .

8.20.2.2

  
Samples shall be conditioned as specified in 8.1.2 .

8.20.3

  Specimens.

8.20.3.1   

Specimens shall be footwear soles.
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Specimens.  A minimum of three specimens of the footwear soles and heel materials shall be tested.

8.20.4

  
Procedure.

Abrasion resistance tests shall be performed in accordance with

ASTM D 1630, Standard Test Method for Rubber Property — Abrasion Resistance (NBS Abrader)

ISO 4649, Rubber, vulcanized or thermoplastic — Determination of abrasion resistance using a rotating
cylindrical drum device , Method A, with a vertical force of 10 N over an abrasion distance of 40 m .

8.20.5

  
Report.

The abrasion resistance rating

The relative volume loss of each specimen shall be recorded and reported.

8.20.6

  
Interpretation.

One or more footwear specimens failing this test shall constitute failing performance.

Statement of Problem and Substantiation for Public Input

The proposed change in test method accounts for the changes to the project test methods for footwear abrasion 
resistance. This change was made partly to the unavailability of the abradant and standard rubber compound 
specified in ASTM D1630, which was formerly specified.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Dec 29 16:58:53 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 63-NFPA 1991-2013 [ Section No. 8.21 ]

8.21   Impact and Compression Test.

8.21.1   Application.

This test method shall apply to the toe section of vapor-protective footwear elements.

8.21.2   Sample Preparation.

8.21.2.1   

Samples shall be complete footwear toes.

8.21.2.2   

Samples shall be conditioned as specified in 8.1.2 .

8.21.3   Specimens.

8.21.3.1   

Specimens shall be complete footwear toes.

8.21.3.2   

At least three specimens shall be tested.

8.21.4   Procedure.

Footwear specimens shall be tested in accordance with Section 1.4 of ANSI Z41, Standard for Personal
Protection — Protective Footwear.

8.21.5   Report.

The impact and compression forces for each specimen shall be recorded and reported.

8.21.6   Interpretation.

One or more footwear specimens failing this test shall constitute failing performance.

Statement of Problem and Substantiation for Public Input

Test method is contained in ASTM F2413

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 54-NFPA 1991-2013 [Section No. 2.3.2] safety shoe

Public Input No. 59-NFPA 1991-2013 [Section No. 2.3.1] safety shoe

Public Input No. 60-NFPA 1991-2013 [New Section after 6.3] safety shoe

Public Input No. 61-NFPA 1991-2013 [Sections 7.5.5, 7.5.6] safety shoe

Public Input No. 62-NFPA 1991-2013 [Section No. 8.19] safety shoe

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 13:44:48 EST 2013
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Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

1994, 1992
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Public Input No. 82-NFPA 1991-2013 [ Section No. 8.21 ]

8.21   Impact and Compression Test.

8.21.1   Application.

This test method shall apply to the toe section of vapor-protective footwear elements.

8.21.2   Sample Preparation.

8.21.2.1   

Samples shall be complete footwear toes.

8.21.2.2   

Samples shall be conditioned as specified in 8.1.2 .

8.21.3   Specimens.

8.21.3.1   

Specimens shall be complete footwear toes.

8.21.3.2   

At least three specimens shall be tested.

8.21.4   Procedure.

Footwear specimens shall be tested in accordance with Section 1.4 of ANSI Z41, Standard for Personal
Protection — Protective Footwear.

8.21.5   Report.

The impact and compression forces for each specimen shall be recorded and reported.

8.21.6   Interpretation.

One or more footwear specimens failing this test shall constitute failing performance.

Statement of Problem and Substantiation for Public Input

The test method for toe impact and compression resistance is no longer needed when ASTM F2413 is specified 
as a requirement for footwear. A related input has been submitted to specify toe and impact compression 
resistance of footwear according to ASTM F2413.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protection, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Dec 29 17:04:00 EST 2013

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 111-NFPA 1991-2014 [ Section No. 8.21.4 ]

8.21.4  Procedure.

Footwear specimens shall be tested in accordance with Section 1.4 of ANSI Z41, Standard for Personal
Protection — Protective Footwear ASTM F 2142  Standard Test Methods for Foot Protection, Section 5
and 6 .

Statement of Problem and Substantiation for Public Input

ANSI Z41 is out of date.

Submitter Information Verification

Submitter Full Name: Michael O'Loughlin

Organization: Onguard Industries

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:05:01 EST 2014

Copyright Assignment

I, Michael O'Loughlin, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright
in this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Michael O'Loughlin, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 58-NFPA 1991-2013 [ Section No. 8.23 ]
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8.

23  
23  Slip Resistance Test.

8.23.1

  
Application.

This test method shall apply to vapor-protective footwear

element soles
.

8.23.

2  
2  Sample Preparation.

8.23.2.1

  
  Samples shall be complete footwear elements in men’s size 9D medium width .

8.23.2.2

  
  Samples shall be conditioned as specified in

8.1.2 .
ISO 13287, Personal Protective Equipment – Footwear – Test Method for Slip Resistance .

8.23.

3  
3  Specimens.

8.23.3.1

  
Specimens shall be

footwear heels and ball of soles
complete  footwear elements in men’s size 9D, medium width .

8.23.3.2

  
At least three specimens

of footwear heels and at least three specimens of ball of soles
shall be tested.

8.23.

4  
4  Procedure.

each heel and each ball of sole shall be recorded and reported as the average of a total footwear sole
Slip resistance shall be performed in accordance with

ASTM F 489, Standard Test Method for Static Coefficient of Friction of Shoe Sole and Heel Materials as
Measured by the James Machine,  for a dry condition.

8.23.5   Report.

The static coefficient of friction average of four readings obtained from
ISO 13287, Personal Protective Equipment – Footwear – Test Method for Slip Resistance , in the
following configurations.  References to any other folloring and/or contaminate within ISO 13287 shall not
apply.

(1) Footwear shall be tested both in the forepart and heel positions.

(2) Footwear shall be tested in the wet condition.  The wet condition shall be achieved using distilled or
de-ionized water.  The water shall be applied to thoroughly wet the testing surface and make a pool at
least as wide and long as the test portion of the footwear in the area of initial contact.

(3) Footwear shall be tested on a quarry tile surface that meets the following specifications:
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(a) Is a flat unglazed clay quarry tile that is wider than the test specimen and long enough to allow a
sliding distance of at least 75mm without crossing a joint

(b) Is sufficiently flat to allow it to be secured on the mounting table such that no movement occurs
between the tile and the mounting table during the test

(c) Has a ribbed profile or directional marking on the underside to identify the direction in which the tile
should be aligned (with the ribs parallel to the sliding direction).

(d) Conforms to the values specified in Table 8.23.4 when calibrated by the Slider 96 method.

(4)* Calibration of the tiles shall be checked after every 10 tests or prior to each day of testing, whichever
is the less frequent, to ensure that they are not being worn smooth or otherwise damaged.  

Table 8.23.4  Calibration Values for Quarry Tiles

Dry CoF Wet CoF

Minimum 0.57 0.43

Maximum 0.63 0.49

8.23.5  Report.

8.23.5.1    The coefficient of friction of each specimen shall be recorded and reported.

8.23.5.2    The average coefficient of friction of all specimens for each configuration shall be calculated,
recorded, and reported .

8.23.6

  Interpretation.

One or more footwear specimens failing this test shall constitute failing performance.

Interpretation.  The average coefficient of friction for each configuration  shall be used to determine
pass/fail  performance.

A.8.23.4(4)  If experience shows that the friction properties of the test floor are not strongly influenced
by repeated testing, then calibration intervals can be extended.

Statement of Problem and Substantiation for Public Input

Revised performance requirement to reflect new whole footwear slip testing.  This will bring this requirement in line 
with other documents in the project.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 56-NFPA 1991-2013 [Section No. 2.3.4] SLIP

Public Input No. 57-NFPA 1991-2013 [Section No. 7.5.9] SLIP

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 13:28:29 EST 2013
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Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

NFPA 1994, NFPA 1992
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Public Input No. 49-NFPA 1991-2013 [ Sections 8.24.2, 8.24.3 ]

Sections 8.24.2, 8.24.3

8.24.2   Sample Preparation.

8.24.2.1   

Samples shall be 0.5 m (18 in.) lengths of material seam or closure assembly representative of each seam
or closure assembly type used in the suit.

8.24.2.2   

A straight seam shall be permitted to be cut from the finished suit or shall be permitted to be prepared by
joining two pieces of the suit material in a manner representing the actual seam construction in the finished
vapor-protective ensemble.

8.24.2. 2.X C losure samples shall be permitted to be individual samples cut to the specimen width .

8.24.2. 3   

Samples shall be conditioned as specified in 8.1.2.

8.24.3   Specimens.

8.24.3.1   

Specimens shall be the size specified in ASTM D 751, Standard Methods of Testing Coated Fabric.

8.24.3. 1.X  Closure sample specimen width shall be permitted to be 25 mm +/- 6 mm (1 in. +/- ¼ in.)
larger than the required specimen size.  The specimen edges at the closure shall be permitted to be
secured by stitching or tacking.

8.24.3. 2   

At least five specimens of each seam or closure assembly type shall be tested.

Statement of Problem and Substantiation for Public Input

Revising to allow for tacking of the closure to ensure that the actual closure strength is being measured.

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Dec 27 11:21:36 EST 2013

Copyright Assignment
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acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
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Public Input No. 173-NFPA 1991-2014 [ New Section after 8.27 ]

TITLE OF NEW CONTENT

Type your content here ...

Additional Proposed Changes

File Name Description Approved

PI_17_8.28_and_Annex.docx input form 

Statement of Problem and Substantiation for Public Input

The proposed changes transition the permeation resistance test from the measurement of breakthrough time to 
cumulative permeation and further separate the chemical warfare agent testing to a separate method.

Submitter Information Verification

Submitter Full Name: Jeffrey Stull

Organization: International Personnel Protec

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jan 07 09:06:32 EST 2014

Copyright Assignment

I, Jeffrey Stull, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jeffrey Stull, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Add new permeation test method for chemical warfare agent testing. 

8.28 Chemical Permeation Resistance Test Two. 

8.28.1 Application 

8.28.1.1 This method shall apply to the CBRN barrier layer and the CBRN barrier layer’s seams 

used in ensembles and ensemble elements for CBRN terrorism agent protection.  

8.28.1.2 Specific requirements for testing the CBRN barrier layer of garments, hoods, and 

booties shall be as specified in 8.28.10 

8.28.1.3 Specific requirements for testing the CBRN barrier layer of visors shall be as specified 

in 8.28.11 

8.28.1.4 Specific requirements for testing the CBRN barrier layer of gloves shall be as specified 

in 8.28.12 

8.28.1.5 Specific requirements for testing the CBRN barrier layer of footwear shall be as 

specified in 8.28.13 

8.28.1.6 Specific requirements for testing the CBRN barrier layer’s seams of garments, hoods, 

booties, visors, and gloves shall be as specified in 8.28.14 

8.28.2 Samples 

8.28.2.1 Samples for conditioning shall be as specified according to the specific requirements in 

8.28.10, 8.28.11, 8.28.12, 8.28.13, and 8.28.14 as appropriate. 

8.28.2.2 Samples shall be conditioned as specified according to the specific requirements in 

8.28.10, 8.28.11, 8.28.12, 8.28.13, and 8.28.14 as appropriate. 

8.28.2.3 Samples shall then be cut to the specimen size. 

8.28.2.4 All layers of the samples during conditioning shall be present and configured in the 

order and orientation as worn. 

8.28.3 Specimens 

8.28.3.1 Specimens shall be the CBRN barrier layer or the CBRN barrier layer’s seam of the size 

required to fit the permeation test cell.  

8.28.3.2 A minimum of three specimens shall be tested against each challenge chemical. 

8.28.3.3 Any outer shell or other composite layers normally worn over the specimen shall be 

permitted to be included on top of the specimen in the test. Place the outer shell or other 

composite layers on the test specimen through the cell top cap port after the test cell has been 

assembled. 

8.28.3.4 If the specimen is the outer most layer of the composite then it shall be tested without 

any additional layers on top. 

8.28.3.5 Any separable layers normally worn underneath the specimen shall not be permitted to 

be included in the test. 

8.28.3.6 Specimens with non-uniform surfaces shall be permitted to be treated with an 

impermeable nonreactive sealant outside the area of the specimen exposed to the challenge 

chemical in order to allow sealing of the test cell to a uniform surface of the specimen. 

8.28.3.7 Following any sample preparation, the specimens shall be conditioned at a temperature 

of 32° C +/- 1° C (90° F, +/- 2° F) and at a relative humidity of 80 percent, +/- 5 percent, for at 

least twenty-four hours prior to testing in accordance with 8.28.7.1.1 

8.28.4 Apparatus 

8.28.4.1 A controlled environmental chamber shall be used to maintain the test cell, air flow 

control system, and reagent chemicals within +/- 1.0° C (+/- 2.0° F) of the test temperature and 

+/- 5 percent of the test relative humidity. The controlled environment chamber shall be sized so 

that it can be used for conditioning test materials, test cells when not in use, challenge 

chemicals, and other test apparatus prior to testing, as well as holding the test cells horizontally 

during use while connected to the air delivery system with manifold and to the effluent sampling 

mechanism. 



8.28.4.2* The test cell shall be a two-chambered cell for contacting the specimen with the 

challenge chemical on the specimen’s normal outside surface and for flowing a collection medium 

on the specimen’s normal inside surface, consisting of parts shown in Figure 8.28.4.2(1) and 

individual part detail shown in Figures 8.28.4.2(2) through 8.28.4.2(6),  

***insert Figure 8.28.4.2(1) here*** 

Figure 8.28.4.2(1) – Diffusion Test Cell Assembly 

 

***insert Figure 8.28.4.2(2) here*** 

Figure 8.28.4.2(2) – Lower Body (Collection Side) 

***insert Figure 8.28.4.2(3) here*** 

Figure 8.28.4.2(3) – Sample Support Plate 

***insert Figure 8.28.4.2(4) here*** 

Figure 8.28.4.2(4) – Compression Plate 

***insert Figure 8.28.4.2(5) here*** 

Figure 8.28.4.2(5) – Upper Body (Challenge Side) 

***insert Figure 8.28.4.2(6) here*** 

Figure 8.28.4.2(6) – Top Cap 

8.28.4.3* An air delivery system and manifold shall be used to provide oil-free, conditioned air to 

the test cell/fixtures at a rate of 2 standard liters per minute (SLPM) per test cell/fixture with a 

temperature precision of +/- 0.2° C and a relative humidity precision of +/- 5 percent. The 

manifold is designed to deliver 0.3 L/min for the challenge side of the test cell and 1 L/min for the 

collection side of the test cell and maintain at the test temperature. All parts of the air delivery 

system and manifold must be chemically inert and non-absorptive to the challenge chemical. 

8.28.4.4* An analytical system shall be used to evaluate the amount of challenge chemical in the 

effluent air streams from the collection side of the test cell and shall be selected to provide the 

ability to measure the challenge chemical at 0.1 µg/cm2 over the test exposure period. The 

analytical system shall be permitted to include a bubbler tube, solid sorbent, or real time 

chemical analyzer. Effluent sampling shall be permitted to be taken discretely or cumulatively; 

however the selected analytical system shall be able to determine all of the challenge chemical 

permeating through the specimen in 60 minutes. 

8.28.4.5 A vacuum pump capable of creating vacuum of at least 5 inches water column shall be 

used for testing the integrity of the assembled test cell. 

8.28.4.6 A manometer or pressure gage capable of measuring pressures or vacuums to 10 inches 

water column, with an accuracy of 5 percent of scale, shall be used for testing the integrity of the 

assembled test cell. 

8.28.5 Supplies 

8.28.5.1 Syringe needles, capable of delivering one-microliter droplets, +/- 1%, of the challenge 

chemical, shall be used for dispensing liquid challenge chemical onto the surface of the specimen 

in the test cell. 

8.28.5.2* Replacement O-rings shall be available for use in the permeation test cell. 

8.28.5.2.1* If unknown, the compatibility of the O-ring material with the challenge chemical 

shall be verified before use. 

8.28.5.2.2 If an O-ring shows any signs of chemical degradation in the form of softening, 

hardening, swelling, deterioration, or loss of shape, or function, an O-ring of different material 

shall be used that does not show chemical degradation. 

8.28.5.3* An inert impermeable surrogate material shall be used as a negative control during 

validation tests. 

8.28.6 Chemicals 

8.28.6.1 The following challenge chemicals shall be tested as liquids: 



(1) Sulfur mustard, distilled [HD, or bis (2- chloroethyl) sulfide, CAS 505-60-2] 

(2) Soman [GD, or O-Pinacolyl methylphosphonofluoridate, CAS 96-64-0] 

8.28.6.2 Process for Determining the Mass of Liquid Chemical Challenge Applied 

8.28.6.2.1 Prior to assembling the test cell and conducting the test, the mass of the applied 

challenge chemical shall be determined using the following procedure. 

8.28.6.2.2* The challenge chemical shall be applied to an inert impermeable surrogate specimen 

in the pattern described in 8.28.7.4 

8.28.6.2.3 After application, the inert impermeable surrogate specimen shall be visually 

inspected to verify that the liquid chemical challenge was correctly applied. 

8.28.6.2.4 The inert impermeable surrogate specimen with the applied liquid chemical challenge 

shall be placed in a closed large vial containing a known volume of solvent compatible with the 

following analysis procedure. 

8.28.6.2.5 The large vial with solvent and impermeable surrogate specimen with the applied 

liquid challenge chemical shall be agitated for at least 1 hour to ensure complete extraction of 

the challenge chemical.  

8.28.6.2.6 After agitation the solvent vial shall be removed and submitted for analysis of the 

liquid challenge chemical using a procedure capable of detecting 1.0 mg of the liquid challenge 

chemical. 

8.28.6.2.7 Using the mass of the liquid challenge chemical detected in the extraction procedure 

and the exposed area of the test specimen defined by the test cell, the exposure concentration 

shall be 10 g/m2 (+1.0 / - 0.0 g/m2).  

8.28.6.2.8 The number of one-microliter liquid droplets shall be adjusted to conform to the 10 

g/m2 (+1.0 / - 0.0 g/m2) concentration requirement. 

8.28.7 Procedures 

8.28.7.1 Preconditioning 

8.28.7.1.1 The challenge chemicals, test specimen, test equipment, and test cell assembly shall 

be placed in the environmental chamber for a minimum of twenty-four hours at 32° C, +/- 1° C 

(90° F, +/- 2° F) and at a relative humidity of 80 percent, +/- 5 percent, prior to testing. 

8.28.7.2 Test Cell Assembly 

8.28.7.2.1 The test cell shall be assembled in the environmental chamber at 32° C, +/- 1° C (90° 

F, +/- 2° F) and at a relative humidity of 80 percent, +/- 5 percent. 

8.28.7.2.2 O-Ring #1 shall be placed on the lower body (collection side) of the test cell. 

8.28.7.2.3 The sample support plate shall be placed on the lower body (collection side) of the test 

cell. 

8.28.7.2.4 O-ring #2 (outer) and O-ring #3 (inner) shall be placed in the respective grooves on the 

sample support plate. 

8.28.7.2.5 The specimen shall be removed from the conditioning location in the environmental 

chamber and shall be placed on top of the sample support plate. 

8.28.7.2.6 With the upper body (challenge side) of the test cell upside down, O-ring #4 shall be 

placed in the upper body of the test cell on the specimen side and the compression plate shall be 

positioned over O-ring #4. 

8.28.7.2.7 The upper body (challenge side) of the test cell with O-ring #4 and the compression 

plate, shall be inverted, aligned with the lug posts, and joined with the lower body (collection 

side) of the test cell.  

8.28.7.2.8 Using the four cell sealing lugs, the cell halves shall be clamped together and 51.8 cm-

kg (45 in-lbs) of torque shall be applied to each lug to ensure a proper cell seal. 

8.28.7.2.9 O-ring #5 shall be inserted into the groove around the agent challenge port in the 

upper body of the test cell and the cell top cap shall be screwed into place. 



8.28.7.2.10 The integrity of the test cell assembly shall be verified using the procedure in 

8.28.7.3. 

8.28.7.2.11 Each test cell shall be labeled with the challenge chemical to be used in it. 

8.28.7.3 Verification of Test Cell Integrity 

8.28.7.3.1 Test cell integrity shall be performed in the environmental chamber at 32° C, +/- 1° C 

(90° F, +/- 2° F) and at a relative humidity of 80 percent, +/- 5 percent. 

8.28.7.3.2 Valves on the outlet ports of the upper and lower body of the test cell shall be closed. 

8.28.7.3.3 Both the upper and lower body inlet ports of the test cell shall be connected to a 

manometer. 

8.28.7.3.4 Both inlet ports shall be connected to a vacuum and the test cell upper body and test 

cell lower body shall be depressurized to 75 mm (3 inch) water column pressure. 

8.28.7.3.5 If the test cell pressure drops below 50 mm (2 inch) of water column within 2 minutes, 

the test cell shall be reassembled according to the steps in 8.28.7.2 

8.28.7.3.6 Only test cells that have passed this integrity test shall be used for testing. 

8.28.7.4 Determination of Procedure for Applying Liquid Challenge Chemicals 

8.28.7.4.1 The liquid chemical challenge concentration shall be 10 g/m2 (+1.0 / -0.0 g/m2). 

8.28.7.4.1.2 The number of one-microliter droplets shall be permitted to vary depending on the 

density of the liquid chemical challenge. Eight droplets shall be applied evenly spaced around 

the perimeter. The remaining droplets shall be placed in the center, if more than one droplet is 

required in the center, then the droplets shall be spaced 8.1 mm (1/3 in) apart. For seams, the 

droplets in the center shall be spaced along the seam juncture. 

8.28.7.4.1.3 A mechanical or automated device shall be permitted for uniformly dispensing the 

droplets onto the surface of the specimen. 

8.28.7.4.1.4 When testing any liquid chemical, a quality control trial shall be conducted to verify 

that the application process delivers 10 g/m2 (+1.0 / - 0.0 g/m2) using the procedures in 8.28.6.2 

8.28.7.5 Procedure for Liquid Chemical Challenge 

8.28.7.5.1 The test cell shall be mounted horizontally and connected to the air delivery system in 

the environmental chamber at 32° C, +/- 1° C (90° F, +/- 2° F) and at a relative humidity of 80 

percent, +/- 5 percent. All connections shall be secured. 

8.28.7.5.2 The calibrated analytical detection system shall be assembled and initiated according 

to its instructions. 

8.28.7.5.2.1 If bubblers are used, each bubbler shall be filled with the proper collection solvent 

using a calibrated pipette or equivalent device; the collection solvent shall incorporate an 

internal standard so adjustments can be made for solvent evaporation/water condensation 

during sampling. 

8.28.7.5.2.2 If solid sorbent tubes are to be used, each sorbent tube shall be cleaned by heating 

and purging; the absence of any residual chemical shall be verified by the appropriate analysis 

technique.  

8.28.7.5.3 The air delivery shall be flowing filtered air at a temperature of 32° C, +/- 1° C (90° F, 

+/- 2° F) and at a relative humidity of 80 percent, +/- 5 percent, to the collection side of the test 

cell at least 15 minutes prior to the application of the challenge chemical. 

8.28.7.5.4 With the cell top cap removed, one-microliter droplets shall be placed through the 

agent challenge port of the test cell on the specimen’s outer surface within 20 seconds, according 

to the procedure determined in 8.28.7.4 

8.28.7.5.5 After placing the liquid challenge chemical on the specimen in the test cell, the cell top 

cap shall be sealed within 5 seconds. 

8.28.7.5.5.1 For testing of Class 2 ensemble materials, the filtered air at a temperature of 32° C, 

+/- 1° C (90° F, +/- 2° F) and at a relative humidity of 80 percent, +/- 5 percent, shall be flowed 



only to the collection side of the test cell a rate of 1.0 LPM, +/- 0.1 LPM. No air shall be flowed 

across the challenge side of the test cell. 

8.28.7.5.5.2 For testing of Class 3 ensemble materials the filtered air at a temperature of 32° C, 

+/- 1° C (90° F, +/- 2° F) and at a relative humidity of 80 percent, +/- 5 percent, shall be flowed to 

the challenge side of the test cell at a rate of 0.3 LPM, +/- 0.03 LPM, and to the collection sides of 

the test cell at a rate of 1.0 LPM, +/- 0.1 LPM. 

8.28.7.5.6 The challenge chemical in the effluent air stream shall be collected, measured, and 

analyzed using either discrete or cumulative methods for 60 minutes, +1.0 / - 0 minutes. 

8.28.7.5.7 The collection media for the challenge chemical shall be analyzed using an appropriate 

analytical procedure.  

8.28.7.5.8 At least one test shall be conducted with a specimen, but without the challenge 

chemical, as a negative control. 

8.28.7.5.9* At least one test shall be conducted with an inert impermeable surrogate specimen as 

a negative control. 

8.28.7.5.10 The results from tests accompanied by unsuccessful negative controls shall not be 

used and the test shall be repeated. 

8.28.7.6 Procedure for Gas or Vapor Challenge Chemicals [not used] 

8.28.7.6.1 The test cell shall be mounted horizontally and connected to the air delivery system in 

the environmental chamber at 32° C, +/- 1° C (90° F, +/- 2° F) and at a relative humidity of 80 

percent, +/- 5 percent. All connections shall be secured. 

8.28.7.6.2 The air delivery shall be connected and flowing 1 LPM of filtered air at a temperature 

of 32° C, +/- 1° C (90° F, +/- 2° F) and at a relative humidity of 80 percent, +/- 5 percent, to the 

collection side of test cell at least 15 minutes prior to the initiation of any gas or vapor challenge 

chemical. 

8.28.7.6.3 The calibrated analytical detection system shall be assembled and initiated according 

to its instructions. 

8.28.7.6.4 The initiation of the test shall occur when the gas or vapor challenge chemical is 

introduced into the challenge side of the test cell.  

8.28.7.6.4.1 The supply of the gas or vapor challenge chemical shall be sufficient to maintain the 

gas or vapor challenge chemical concentration during the exposure period of 60 minutes + 1.0 / -

0.0 minutes. 

8.28.7.6.4.2 The gas or vapor challenge chemical shall be at a temperature of 32° C, +/- 1° C (90° 

F, +/- 2° F). 

8.28.7.6.4.3 For testing of Class 2 ensemble materials, the concentration of the gas or vapor 

challenge chemical shall be 350 ppm, + 35 / -0 ppm. 

8.28.7.6.4.4 For testing of Class 3 ensemble materials, the concentration of the gas or vapor 

challenge chemical shall be 40 ppm, +10 / -0 ppm. 

8.28.7.6.5 The challenge chemical in the effluent air stream shall be collected, measured, and 

analyzed using either discrete or cumulative methods for 60 minutes, +1.0 / -0 minutes. 

8.28.7.6.6 The collection media for the challenge chemical shall be analyzed using an appropriate 

analytical procedure.  

8.28.7.6.7 At least one test shall be conducted with the specimen, but without the challenge 

chemical, as a negative control. 

8.28.7.6.8* At least one test shall be conducted with an inert surrogate specimen as a negative 

control. 

8.28.7.6.9 The results from tests accompanied by unsuccessful negative controls shall not be used 

and the test shall be repeated. 

8.28.7.7 Test conclusion, test cell cleaned, and specimen disposal 



8.28.7.7.1 At the conclusion of the test, the test cell shall be purged and the air delivery and 

analytical system shall be shut down. 

8.28.7.7.2 Each cell shall be disassembled one at a time. 

8.28.7.7.3 The tested specimen shall be inspected for degradation or other obvious abnormalities; 

these observations shall be recorded with the test results.  

8.28.7.7.4 Disposal of tested specimens and other supplies shall be handled according to local, 

state, federal or other applicable regulations. 

8.28.7.7.5 Each component of the test cell shall be rinsed with acetone or other appropriate 

solvent to remove residual chemicals. 

8.28.7.7.6 The cell shall be allowed to air dry in a clean area for 24 hours before reuse. 

8.28.8 Report 

8.28.8.1 The cumulative permeation in one hour shall be calculated, recorded, and reported in 

µg/cm2 for each specimen for each challenge chemical. 

8.28.8.1.1 If no challenge chemical is detected at the end of the 60 minute test period, then the 

cumulative permeation shall be recorded and reported as less than the minimum detectable 

mass per unit area for the specific chemical being tested. 

8.28.8.2 The average cumulative permeation shall be calculated and reported by averaging the 

results from all specimens for each challenge chemical.  

8.28.8.2.1 For the calculation of average cumulative permeation, if the results of one or more of 

the specimens tested is less than the minimum detectable cumulative permeation then use the 

minimum detectable cumulative permeation as the result for those specimens. 

8.28.8.2.2 For the calculation of average cumulative permeation, if the results of all the 

specimens tested are less than the minimum detectable cumulative permeation then the average 

cumulative permeation is reported as the minimum detectable cumulative permeation. 

8.28.8.3 Report any observations of degradation or other abnormalities at the conclusion of the 

testing of each specimen. 

8.28.9 Interpretation. The average cumulative permeation for each challenge chemical shall be 

used to determine pass or fail performance. 

8.28.10 Specific Requirements for the CBRN Barrier layer of Garments, Hoods, and 

Booties. 

8.28.10.1  Samples shall be conditioned by flexing as specified in 8.1.3. Samples shall be 200 mm 

× 280 mm (8 in. × 11 in.). Following flexing, one specimen shall be taken from the center of each 

sample subjected to flexing for permeation resistance testing. 

8.28.10.2  Samples shall be conditioned by abrading as specified in 8.1.4. Samples shall be as 

specified in Figure 8.1.4. Following abrading, one specimen shall be taken from the center of 

each sample subjected to abrading for permeation resistance testing. 

8.28.10.3  It shall be permitted to precondition one sample to both flexing and abrading prior to 

permeation resistance testing. 

8.28.11 Specific Requirements for Testing the CBRN Barrier Layer of Visors 

8.28.11.1 Samples for conditioning shall be visor materials. 

8.28.12 Specific Requirements for Testing the CBRN Barrier Layer of Gloves 

8.28.12.1  Samples for conditioning shall be whole gloves. 

8.28.12.2  Samples shall be conditioned as specified in 8.1.5. 

8.28.13 Specific Requirements for Testing the CBRN Barrier Layer of Footwear  

8.28.13.1  This test shall apply to all types of footwear configurations. 

8.28.13.2  Where the footwear incorporates a sock or overboot constructed of garment material, 

the garment material flex fatigue resistance test as specified in 8.1.3 shall be permitted to be 

substituted for this test. 

8.28.13.3  Upper samples for conditioning shall be whole footwear items. 



8.28.13.4  Upper samples shall first be conditioned by flexing as specified in 8.1.6. 

8.28.13.5  Following flexing, new upper samples shall be taken in areas from the footwear upper 

where the greatest flexing occurred, usually at the footwear quarter or vamp, and shall be as 

specified in Figure 8.1.4. 

8.28.13.6  Sole samples for conditioning shall be taken from the footwear or shall be permitted to 

be facsimile samples of sole material where the facsimile samples are the same composition and 

construction of the sole used in actual footwear. 

8.28.13.6.1  Facsimile sole samples shall be of a maximum thickness representative of the 

thinnest portion of the sole, exclusive of hardware, midsoles, or inner soles. 

8.28.13.6.2  Where facsimile samples are elected, the sole samples shall not be subjected to the 

flexing specified in 8.28.10.4. 

8.28.13.6.3 Specific Requirements for Testing Thermoplastic Sole Compositions. 

Samples shall be compression mold samples with a consistent thickness from the thermoplastic 

compound used to manufacture the footwear sole or from the actual sole. 

8.28.13.6.4 Specific Requirements for Testing Vulcanized Sole Compositions. Samples 

shall be compression mold samples with a consistent thickness from the nonvulcanized 

compound used to manufacture the footwear sole. 

8.28.13.6.5 Specific Requirements for Testing Thermoset Sole Compositions. Samples 

shall be compression mold samples with a consistent thickness from the thermoset material used 

to manufacture the footwear sole. 

8.28.13.7  The upper samples that were taken per 8.28.13.5, and sole samples shall then be 

conditioned by abrading as specified in 8.1.4. 

8.28.13.8  Following abrasion, only one test specimen for chemical permeation resistance testing 

shall be taken from each sample subjected to abrasion. 

8.28.13.9  The chemical permeation test specimen shall be taken from the exact center of the 

abraded sample so that the center of the permeation test specimen and the center of the abraded 

specimen coincide. 

8.28.14 Specific Requirements for Testing the CBRN Barrier Layer's seams of 

Garments, Hoods, Booties, Visors, and Gloves 

8.28.14.1  Samples for conditioning shall be 600 mm (23 ½ in.) lengths of prepared seam or cut 

from ensembles. 

8.28.14.2  Seam specimens shall be prepared from seam samples that have a minimum of 75 mm 

(3 in.) of material on each side of the seam center. 

8.28.14.3  Permeation test specimens shall be cut such that the exact seam center divides the 

specimen in half. 

8.28.14.4  Seam specimens shall be prepared representing each different type of seam found in 

the garment, or shall be taken from each different type of seam found in the garment, including 

as a minimum the garment-to-garment material seams and the garment-to-visor material seams. 

8.28.14.5  Seam specimens shall be taken from gloves from the gauntlet portion of the glove 

when an external seam is used in the construction of the glove. 

Annex: 

A.8.28.4.2 The specified test cell meets the test cell requirements for the Liquid Challenge/Vapor 

Penetration (L/V) Test Cell specified in TOP 8-2-501 with the following exceptions: 

  (1) The test cell is configured to separately permit flow across the challenge side and the 

collection side, and to allow the challenge side to be exposed for the placement of challenge 

chemical. 

  (2) The sample support plate shown in Figure 8.28.4.2 (3) has been modified to permit the O-

rings to be closer to the exposed surface area of the specimen.   



   (3) The cell top cap shown in Figure 8.28.4.2 (5) has a smooth solid surface facing the test 

specimen, i.e. no opening ports for cell integrity testing. 

  (4) Ports for testing the integrity of the assembled test cell are mounted on the inlet fittings on 

both the upper body and lower body of the test cell. 

A.8.28.4.5 It is essential that the air delivery system provide precise flow to each test cell and 

achieve the specified temperature and humidity conditions. This delivery is controlled by the 

conditioning of the incoming air to achieve the temperature and humidity conditions before 

reaching each test cell and is monitored by separate flow meters or controllers for each test cell. 

A.8.28.4.6 The performance requirement is based on a cumulative measurement; however 

discrete measurements can be used to determine this. These discrete measurements must be 

able to account for the total amount of the challenge chemical permeating. This means that the 

frequency of the discrete sampling must be almost continuous, at least sampling once per 

minute, preferably sampling two to four times per minute, or more. 

  The efficacy of the selected sampling and analysis approach should be validated for each 

challenge chemical through the use of procedures where a known amount of the challenge 

chemical, representative of a cumulative permeation close to the minimum requirement, is 

injected into the collection medium of a trial test. The selected sampling and analytical approach 

should be able to demonstrate a mass recovery of 95% or better at test conditions to be 

considered a valid part of the procedures. 

A.8.28.5.2 Viton® O-rings have been found to be compatible with the challenge chemicals. 

A.8.28.5.2.1 One procedure to determine the compatibility of O-ring material with the challenge 

chemicals would be to place the O-rings in contact with the challenge chemical for a period of 4 

hours. Remove the O-ring from contact with the challenge chemical and observe for any physical 

changes or signs of degradation. 

A.8.28.5.3 Aluminum foil with a thickness of 1/32nd of an inch has been found to be acceptable. 

A.8.28.6.2.2 Aluminum foil with a thickness of 1/32nd of an inch has been found to be acceptable. 

A.8.28.6.3 It is recommended that the concentrations for the gases be achieved by ordering 

prepared gas mixtures at the prescribed concentration. 

A.8.28.7.5.9 Aluminum foil with a thickness of 1/32nd of an inch has been found to be acceptable. 

A.8.28.7.6.8 Aluminum foil with a thickness of 1/32nd of an inch has been found to be acceptable. 
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8.28  Visor Puncture Resistance Test

8.28.1 Application.

8.28.1.1  This test shall apply to visor materials.

8.28.1.2  Where the visor is constructed of several layers, then all layers, assembled in the order in which
they appear in the suit, shall be tested as a composite.

8.28.2 Sample Preparation.

8.28.2.1  Samples shall be at least 2M (2 yd) square of material.

8.28.2.2  Samples shall be conditioned as specified in 8.1.2.

8.28.3 Specimens.

8.28.3.1  Specimens shall be 450 mm x 305mm

8.28.3.2  A minimum of five specimens shall be tested.

8.28.4 Procedure. Specimens shall be tested in accordance with Section 9.13 of ANSI Z87.1, American
National Standard for Occupational and Educational Personal Eye and Face Protective Devices with the
following modifications:

8.28.4.1 Visor Material shall be securely mounted to test fixture 8.28.X

8.28.4.2 Sample number shall be as indicated above

8.28.4.3 Impact location shall be in the center of the visor

8.28.5 Report.

8.28.5.1  Visible penetration of the impactor shall be recorded and reported

8.28.6 Interpretation.

8.28.6.1  Penetration on any single impact shall used to determine compliance

Additional Proposed Changes

File Name Description Approved

Visor_Holder.docx Figure for Visor Holder 

Statement of Problem and Substantiation for Public Input

The current PPT method is inappropriate for testing puncture resistance of visors.  The proposed change is based 
on an accepted eye protection impact test
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Visor Holder- End View 

 

 

 

 

  

 

 

 

 

 

 

Visor holder- Side View 

 

Min 150 mm 

152mm Radius  

Clamping Plate 

Visor Material 

25 mm thick steel  

Visor Material 

25 mm thick steel Clamping 

Plate 

305 mm Outside to Outside 
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8.29  Visor High Mass Impact Resistance Test

8.29.1 Application.

8.29.1.1  This test shall apply to visor materials.

8.29.1.2  Where the visor is constructed of several layers, then all layers, assembled in the order in which
they appear in the suit, shall be tested as a composite.

8.29.2 Sample Preparation.

8.29.2.1  Samples shall be at least 2M (2 yd) square of material.

8.29.2.2  Samples shall be conditioned as specified in 8.1.2.

8.29.3 Specimens.

8.29.3.1  Specimens shall be 450 mm x 305mm

8.29.3.2  A minimum of five specimens shall be tested.

8.29.4 Procedure. Specimens shall be tested in accordance with Section 9.11 of ANSI Z87.1, American
National Standard for Occupational and Educational Personal Eye and Face Protective Devices with the
following modifications:

8.29.4.1 Visor Material shall be securely mounted to test fixture 8.28.X

8.29.4.2 Sample number shall be as indicated above

8.29.4.3 Impact location shall be in the center of the visor

8.29.5 Report.

8.29.5.1  Visible penetration or full thickness cracks shall be recorded and reported

8.29.6 Interpretation.

8.29.6.1  Penetration or full thickness cracking on any single impact shall used to determine compliance

Additional Proposed Changes

File Name Description Approved

Visor_Holder.docx Visor Holder for Visor High Mass Impact Test 

Statement of Problem and Substantiation for Public Input

The current burst test method specified within the standard is inappropriate for visor materials.  The proposed 
method is based on a nationally recognized eye and face protection test method
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Visor Holder- End View 

 

 

 

 

  

 

 

 

 

 

 

Visor holder- Side View 

 

Min 150 mm 

152mm Radius  

Clamping Plate 

Visor Material 

25 mm thick steel  

Visor Material 

25 mm thick steel Clamping 
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305 mm Outside to Outside 



Public Input No. 101-NFPA 1991-2014 [ Sections 8.27.4, 8.27.5, 8.27.6 ]

Sections 8.27.4, 8.27.5, 8.27.6

8.27.4   Apparatus.

8.27.4.1   

A human form mannequin shall be used to support the protective suit during chemical flash fire testing. The
mannequin shall be coated with a suitable flame-retardant coating.

8.27.4.2   

A one-piece flame-retardant coverall shall be placed over the mannequin.

8.27.4.3   

The protective ensemble to be tested shall be placed on the mannequin, over the flame-resistant clothing,
in accordance with the manufacturer's instructions.
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8.27.4.4   

A flash chamber shall be constructed as illustrated in Figure 8.27.4.4 and shall include the following:

(1) It shall have an internal width and depth of 2 m, ±100 mm (6 1⁄2 ft, ±4 in.) and a height of 2.5 m, ±200
mm (8 ft, ±8 in.).

(2) It shall be constructed of 50 mm × 100 mm (2 in. × 4 in.) framing lumber or other suitable structural

material. Fire wall Firewall , 20 mm ( 3 ⁄ 4  3⁄4 in.), or other suitable flame-resistant paneling, shall be

used on the opposite two chamber walls  of the chamber .  A piece of 13 mm ( 1 ⁄ 2  1⁄2 in.)
heat-tempered safety glass of sufficient size  shall be used on the remaining opposite chamber  walls
for multiple viewing points during testing. At least one of the glass walls shall be attached by a means
that allows for easy removal of the mannequin. Both glass walls shall be configured to achieve
gastight seals with the chamber.

All fire wall seams shall be taped and the interior walls of the chamber coated

(3)

(4) The chamber shall be sealed with a suitable flame -retardant material resistant material to provide a
gastight seal when the door is closed .

(5) It shall have a port for filling the chamber with propane gas located as shown in Figure 8.27.4.4. The
port shall allow isolation of the propane source through a valve. The port shall be leakfree with respect
to the outside environment.

(6) It shall have a minimum of  two ports for electric ignitors located as in Figure 8.27.4.4 . igniters
located on one wall of the chamber . The ports shall be positioned at heights on the chamber wall
such that the propane will ignite immediately once triggered.   The port shall be leakfree with respect
to the outside environment.

(7) It shall have a top that allows containment of propane gas within the chamber during filling and venting
of flash pressure after ignition.

(8) A suitable stand that allows the mannequin to be positioned 305 mm, ±25 mm (1 ft, ±1 in.) above the
chamber floor shall be constructed.

(9)  The flash fire chamber shall be located so that testing is performed at a temperature of 24°C, ±11°C
(75°F, ±20°F) and a relative humidity of 70 percent, ±25 percent. Tests shall not be conducted
outdoors during precipitation.

Figure 8.27.4.4 Overall Ensemble Chemical Flash Chamber.
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8.27. NEW Verification of Flash Exposure.

8.27.NEW.  1 Prior to testing each day, thermocouples shall be placed in the empty chamber so that
temperature measurements are taken at the following heights from the floor: 30 cm (12 in.), 7.6 cm (30
in.), 122 cm (48 in.), 168 cm (66 in.), 213 cm (84 in.).  All heights are  +/- 2. 5 cm (+/- 1 in.).

8.27.NEW.2  A data acquisition system shall be used to collect the temperature readings during the burn
exposure and shall be sufficient to provide at least 1 temperature reading per second for each
thermocouple used. 

8.27.NEW.3  Propane gas, at 99 percent purity or better, shall be metered into the chamber at a delivery
pressure of 172.3 kPa,±13.8 kPa (25 psi, ±2 psi) and rate of 0.16 m3/min, ± 0.01 m3/min (51⁄2 ft3/min,
±1⁄2 ft3/min) for 2 minutes +/- 1 minute to produce a visible chemical flash fire lasting 7 seconds, ±1
second.  The exact time that it takes to produce a visible chemical flash fire lasting 7 seconds, ±1 shall be
recorded.  The concentration of the propane shall be permitted to be checked by a combustible gas meter
or similar detector.

8.27.NEW.3  After determination of the adequate time to create a  7 seconds, ±1 second flash fire
exposure, the data collected from the thermocouples shall be evaluated to determine the maximum
temperatures reached during the exposure at each height location.  The maximum average temperature of
all locations shall be within a temperature range of 650°C to 1150°C (1202°F to 2102°F).

8.27.5   Procedure.

8.27.5.1   

Each protective ensemble selected shall be tested for gastight integrity in accordance with ASTM F 1052,
Standard Test Method for Pressure Testing of Vapor-Protective Ensembles A gastight integrity test shall be
performed on the ensemble in accordance with Section 8.2, Gastight Integrity Test, prior to the chemical
flash fire exposure .

8.27.5.2   

The suited mannequin shall be placed on the stand in the center of the flash chamber in an upright
stationary position.

8.27.5.3   

Propane gas, at 99 percent purity or better, shall be metered into the chamber at a delivery pressure of

172.3 kPa, ±13.8 kPa (25 psi, ±2 psi) and rate of 0.16 m3/min, ±0.01 m3/min (5 1⁄2 ft3/min, ± 1⁄2 ft3/min). The
concentration of propane within the chamber shall be sufficient to produce a visible chemical flash fire
lasting 7 seconds, ±1 second. The concentration of the propane shall be permitted to be checked by a
combustible gas meter or similar detector.

8.27.5.4   

The flash chamber shall be viewed at both vantage points, front and back, throughout the test. Video
documentation shall also be conducted from the front vantage point.

8.27.5.5   

The chamber atmosphere shall be remotely ignited at 30 seconds, ±5 seconds after the chamber has been
filled with propane gas.

8.27.5.6   

The suited mannequin shall not be removed until all surfaces have cooled to ambient temperature.

8.27.5.7   

The protective ensemble shall be removed from the mannequin and examined visually for physical signs of
damage from thermal exposure.

8.27.5.8   

A gastight integrity test shall be performed on the ensemble in accordance with Section 8.2, Gastight
Integrity Test, following the chemical flash fire exposure.

8.27.5.9   

Following gastight integrity testing, the ensemble shall be donned by a test subject and evaluated for visual
acuity.

8.27.5.9.1   

The test subject shall have a minimum visual acuity of 20/20 in each eye, uncorrected or corrected with
contact lenses, as determined in a visual acuity test or doctor's examination.
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8.27.5.9.2   

Visual acuity testing from within the ensemble shall be conducted using a standard 6.1 m (20 ft) eye chart
with a normal lighting range of 100 to 150 ft-candles at the chart and with the test subject positioned at a
distance of 6.1 m (20 ft) from the chart.

8.27.5.9.3   

The test subject shall then read the standard eye chart through the lens of the SCBA facepiece and
ensemble visor(s) to determine his or her visual acuity.

8.27. 5.10  

All testing shall be performed at a temperature of 24°C, ±11°C (75°F, ±20°F) and a relative humidity of 70
percent, ±25 percent. Tests shall not be conducted outdoors during precipitation.

8.27. 6   Report.

8.27.6.1   

The before and after gastight integrity test results, afterflame time, and visor clarity shall be recorded and
reported for each test specimen.

8.27.6.2   

An illustration of the protective ensemble, as shown in Figure 8.27.6.2, shall be prepared, and the location
of any damage shall be recorded and reported. Damage shall include but not be limited to charring,
blistering, evidence of material melting, delamination, or destruction of any ensemble components.

8.27.6.NEW  The verification burn visible chemical flash fire  time shall be recorded and reported.

8.27.6.NEW  The verification burn maximum average temperature of all locations shall be recorded and
reported.

Figure 8.27.6.2 Suit Diagram (for noting damage locations).

8.27.6.3   

Separate illustrations shall be prepared for over covers if tested with the protective ensemble.

Additional Proposed Changes
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File Name Description Approved

Flash_Flame_1_Amanda_Edits.xls  

Flash_Flame_2_Amanda_Edits.xls  

Statement of Problem and Substantiation for Public Input

The Task Group identified multiple concerns with current procedure and the variability in test results.  Inconsistent 
procedures were noted in the conduct of the test due lack of testing apparatus specifications and no verification 
procedure.   Chamber verification testing was performed at UL using thermocouples to measure temperatures at 
various heights in the center of the chamber (see attached data).  This verification procedure has been included in 
the test method for recording and reporting procedures.  Other  items were introduced into the test method to 
reduce variability.

Submitter Information Verification

Submitter Full Name: Amanda Newsom

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 10:29:01 EST 2014

Copyright Assignment

I, Amanda Newsom, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. Except to the extent that I may lack authority to make an assignment of content identified above, I hereby warrant
that I am the author of this Public Input and that I have full power and authority to enter into this copyright assignment.

 By checking this box I affirm that I am Amanda Newsom, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature

Origin (from sources other than the submitter)

This is based on test method task group discussions
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Temperature 24 Degrees C

Humidity 53%

Time 3:30 PM

Wind Minimal, Breeze up to 3 mph

Sky Partly Cloudy with Sun

Burn Time ~8.5 seconds

Gas Insertion 

Time
2 m: 10 s

Note:

Burn time was longer than the 

requirement.  This could have 

been caused by the breeze that 

was building during the 30 

second "soak" time.  The same 

amount of gas was added to the 

chamber for both burns



Temperature 22 Degrees C

Humidity 62%

Time 4:10 PM

Wind Minimal, Breeze up to 3 mph

Sky Partly Cloudy with Sun

Burn Time ~7.25 seconds

Gas Insertion 

Time
2 m: 10 s



Public Input No. 84-NFPA 1991-2013 [ New Section after 8.27.7.3 ]

TITLE OF NEW CONTENT

Type your content here ...

8.30  Visor Drop Ball Impact Resistance Test

8.30.1 Application.

8.30.1.1  This test shall apply to visor materials.

8.30.1.2  Where the visor is constructed of several layers, then all layers, assembled in the order in which
they appear in the suit, shall be tested as a composite.

8.30.2 Sample Preparation.

8.30.2.1  Samples shall be at least 2M (2 yd) square of material.

8.30.2.2  Samples shall be conditioned as specified in 8.1.2.

8.30.3 Specimens.

8.30.3.1  Specimens shall be 450 mm x 305mm

8.30.3.2  A minimum of five specimens shall be tested.

8.30.4 Procedure. Specimens shall be tested in accordance with Section 9.6 of ANSI Z87.1, American
National Standard for Occupational and Educational Personal Eye and Face Protective Devices with the
following modifications:

8.30.4.1 Visor Material shall be securely mounted to test fixture 8.28.X

8.30.4.2 Sample number shall be as indicated above

8.30.4.3 Impact location shall be in the center of the visor

8.30.5 Report.

8.30.5.1  Visible penetration or full thickness cracks shall be recorded and reported

8.30.6 Interpretation.

8.30.6.1  Penetration or full thickness cracking on any single impact shall used to determine compliance

Additional Proposed Changes

File Name Description Approved

Visor_Holder_for_Comment.docx Visor Holder figure 

Statement of Problem and Substantiation for Public Input

The proposed impact test would be used to evaluate visor toughness. For visors this test is more appropriate than 
Ball burst.

Submitter Information Verification

Submitter Full Name: Jason Allen

Organization: Intertek Testing Services

Street Address:

City:

State:

Zip:

Submittal Date: Mon Dec 30 13:20:25 EST 2013
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Copyright Assignment

I, Jason Allen, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am Jason Allen, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Visor Holder- End View 

 

 

  

 

 

 

 

 

 

Visor holder- Side View 

Min 150 mm 

152mm Radius  

Clamping Plate 

Visor Material 

25 mm thick steel  

Visor Material 

25 mm thick steel Clamping 

Plate 

305 mm Outside to Outside 



Public Input No. 121-NFPA 1991-2014 [ New Section after A.1.1 ]

Respirator Interdace Annex Language

  Invalida on of the NIOSH cer fica on may occur as the result of modifica ons to the respirator by the a achment of

addi onal parts or modifica on of the respirator in order for the respirator to be donned with the ensemble.

Statement of Problem and Substantiation for Public Input

Explanatory language regarding the respirator/ensemble interface taken from NFPA 1994.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 119-NFPA 1991-2014 [New Section after 6.1]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:44:09 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 110-NFPA 1991-2014 [ Section No. A.1.1.7 ]

A.1.1.7     

The appropriate respiratory protection for this ensemble is a self-contained breathing apparatus that is
certified to NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus for Fire and
Emergency Services , and certified to NIOSH requirements for CBRN SCBA By specifying NFPA 1981
respirators for use with NFPA 1991 compliant garments, it is the intent of the committee not to endorse the
use of closed-circuit SCBA with this type of garment.  Unless the ensemble if fitted with extensive heat
stress remediation accessories, the added heat burden of the closed-circuit system raises a significant risk
of heat stress to the wearer under extended wearing times. In addition, the design of closed-circuit
breathing apparatus create the potential risk of increases concentration of oxygen inside this type of
garment .

Statement of Problem and Substantiation for Public Input

It is the intent of the committee to specify use of open circuit SCBA compliant with NFPA 1981.  In addition, this 
addresses the prior question of use of closed circuit SCBA inside NFPA 1991 compliant garments.  Closed circuit 
SCBA add a significant heat burden to the environment inside a Level A garment and the design increase the 
likelihood of oxygen concentration buildup inside the garment. 

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 108-NFPA 1991-2014 [Section No. 1.1.7]

Submitter Information Verification

Submitter Full Name: James Zeigler

Organization: J. P. Zeigler, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jan 03 13:02:45 EST 2014

Copyright Assignment

I, James Zeigler, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or derivative
form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this copyright
assignment.

 By checking this box I affirm that I am James Zeigler, and I agree to be legally bound by the above Copyright Assignment and the terms
and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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Public Input No. 96-NFPA 1991-2014 [ New Section after A.4.3.16 ]

A.4.5.5

To fulfill the requirements of section 4.5.2, the manufacturer shall be registered to either ISO 9001, ISO/TS
16949, ISO 13485, or AS9100.

Statement of Problem and Substantiation for Public Input

Annex statement in support of proposed changes to section 4.5.2.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 95-NFPA 1991-2014 [Section No. 4.5.2]

Submitter Information Verification

Submitter Full Name: RYAN HIRSCHEY

Organization: Saint-Gobain

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jan 02 14:10:42 EST 2014

Copyright Assignment

I, RYAN HIRSCHEY, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Input (including both the Proposed Change and the Statement of Problem and Substantiation). I understand and intend that I
acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Input in this or another similar or
derivative form is used. I hereby warrant that I am the author of this Public Input and that I have full power and authority to enter into this
copyright assignment.

 By checking this box I affirm that I am RYAN HIRSCHEY, and I agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. I understand and intend that, by checking this box, I am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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