
CORRELATING COMMITTEE ON  
FIRE AND EMERGENCY SERVICES PROTECTIVE CLOTHING AND EQUIPMENT 

 
JUNE 9-10, 2012 
LAS VEGAS, NV 

 
 

AGENDA 
 
 

ROC/FIRST DRAFT MEETING 

 
SATURDAY, JUNE 9 (continuing to close of business on Sunday, June 10) 
 

1. 9:00 Call to Order - Chair Bill Haskell 

2. Introduction of members and guests 

3. NFPA Staff Liaison Report – Dave Trebisacci 

4. Approval of the TCC Minutes of the February 8-9, 2012 meeting, Quincy  

5. Chair Remarks – B. Haskell 

6. First Draft of NFPA 1975, Standard on Station/Work Uniforms for Emergency Services 

7. ROC on NFPA 1999, Standard on Protective Clothing for Emergency Medical 

 Operations (sent separately) 

8. ROC on NFPA 1855, Selection, Care, and Maintenance of Protective Ensembles for 

 Technical Rescue Incidents (sent separately) 

9. ROC on NFPA 1852, Standard on Selection, Care and Maintenance of Open-Circuit  

 Self-Contained Breathing Apparatus (SCBA) (sent separately) 

10. ROC on NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus  

 (SCBA) (sent separately) 

11. ROC on NFPA 1989, Standard on Breathing Air Quality for Fire and Emergency Services  

 Respiratory Protection (sent separately) 

12. ROC on NFPA 1851, Standard on Selection, Care and Maintenance of Protective  

 Ensembles for Structural Fire Fighting and Proximity Fire Fighting (sent separately) 

13. ROC on NFPA 1982, Standard on Personal Alert Safety Systems (PASS) (sent separately) 

14.  SCAM documents recommendation to NFPA Standards Council  

15. Test method validation and glove testing update  

16. SCBA facepiece performance – update on NFPA Alert Notice  

 
 



17.  TC Chair Reports 

• TC on EMS – B. Haskell  
• TC on ELS –  B. Varner  
• TC on HAZ – C. Baxter  
• TC on RPE – D. Rossos  
• TC on SCE – D. Cox  
• TC on SPF – S. King  
• TC on WFF– R. Swan  

18. Old Business 

• NITMAMs to NFPA 1991, NFPA 1951, NFPA 1971 

19. New Business 

• Next meeting date and location 
 

20. Adjourn at close of business, June 10, 2012  
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MINUTES OF THE MEETING 

 
TECHNICAL CORRELATING COMMITTEE ON 

FIRE AND EMERGENCY SERVICES 
PROTECTIVE CLOTHING AND EQUIPMENT 

 
WORKING MEETING 

 
Quincy, MA 

8-9 February 2012 
 

 
8 February, 2012 
 
Agenda Items 1 -- 3:  Call to Order, Introduction of Members and Guests, and Committee Procedures 
 
TCC Chairman Bill Haskell called the meeting to order at 0900 and asked everyone to introduce themselves. Sign-
in sheets for TCC members and guests were circulated.  The following members and guests were present: 
 
Members Present: 
 

Bill Haskell, Chairman  NIOSH-NPPTL 
Ben Mauti, Acting Secretary   MSA 
David Trebisacci, Staff Liaison  NFPA 
 
 
Jason Allen  Intertek Testing Services 
Dr. Roger Barker  North Carolina State University 
Christina Baxter  US Department of Defense 
Dean Cox  Fairfax County Fire and Rescue 
Nick Curtis  LION 
Rich Duffy  IAFF 
Cristine Fargo   ISEA 
Patricia Freeman  Globe Manufacturing 
Robert Freese  Globe Manufacturing 
Pat Gleason  SEI 
Kim Henry  PBI Performance Products 
Stephen King  FDNY, ret. 
Bill Van Lent          Veridian Limited, Representing FEMSA 
Michael McKenna           SacMetro Fire (ret) / Michael McKenna & Assoc. 
Anthony Putorti         NIST 
Dan Rossos         Portland Fire & Rescue 
Rick Swan          IAFF 2881/CDF Firefighters 
Bruce Varner         Santa Rosa FD, ret. 
Richard Young         DuPont Protection Technologies 

 
Guests Present: 
  

Louis Carpentier           Innotex 
Amy Cronin           NFPA 
Dennis Davis           US Forest Service 
Ben Evarts           NFPA 
Tim Gardner           3M Occ. Health & Env. Safety 
Beverly Gulledge                 Scott Safety 
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Yvonne Smith           NFPA 
Grace Stull            International Personal Protection 
Jeff Stull         International Personal Protection 
Bruce Teele         NFPA, ret. 
Robert Tutterow         FIERO 
Stacey Van Zandt         NFPA 
Steven Weinstein           Honeywell First Responder Products 
Harry Winer           HIP Consulting, Inc. 
 
 

David Trebisacci, NFPA Staff Liaison, then read the NFPA committee operating procedures.  David also reviewed 
the NFPA position statement on anti-trust compliance, updates to the online document information pages and the 
forthcoming changes to the standards making process, effective Fall 2013 cycle. The Special Operations Technical 
Committee will be the first to use this process, with the NFPA 1975 Station Wear Document.  David’s full report is 
attached to these minutes. 
 
 
Agenda Item 4:  Chairman’s Remarks 
 
Chairman Haskell announced that NIOSH-NPPTL is holding its stakeholder meeting March 20-21 in Pittsburgh, co-
sponsored by the AIHA and ISEA.  The meeting will cover topics of interest to the members of this committee.  
More information can be found online at www.cdc.gov/niosh/npptl/ in the meetings section. 
 
Chairman Haskell then reviewed NIOSH’s internet based regulatory agenda tool, where detailed information about 
the current docket can be found.   
 
NIOSH is undertaking a study of cancer among United States Fire Fighters in conjunction with the USFA and in 
partnership with the National Cancer Institute.  The study is covering over 30,000 fire fighters and is one of the 
most comprehensive studies ever undertaken.  More information about the study can be found online at 
http://www.cdc.gov/niosh/fire/cancerstudy.html. 
 
   
 
Agenda Item 5:  Approval of the Meeting Minutes 
 
The Minutes of the TCC meeting held in Baltimore, MD on 11-13 October 2011, which were previously emailed to 
TCC members, were distributed to the TCC.  The TCC was asked to review the Minutes for corrections, 
modifications, or deletions. 
 

MOTION BY STEPHEN KING, SECOND BY PAT GLEASON 
 

To approve the minutes of the 11-13 October 2011 TCC meeting in Baltimore, Maryland. 
 

MOTION CARRIED 
 
 
Agenda Item 6:  Standards Administration Q & A:  Standards Council Secretary Amy Cronin 
 
Amy introduced herself and provided background about her responsibilities at the NFPA.  Amy then provided 
updates about Standards Council work relevant to the TCC. 
 
SCAM Documents: 
The Standards Council wanted to know why each document needed a corresponding SCAM document, as 
opposed to using manufacturer provided information for SCAM.  The Standards Council requested that the TCC 
provide the strategy of SCAM documents now and in the future.   
 
Christine Baxter noted that the SCAM / Performance documents have two different audiences: SCAM document is 
the equipment user, and performance document is for the manufacturer’s who need to produce the equipment.  

http://www.cdc.gov/niosh/npptl/
http://www.cdc.gov/niosh/fire/cancerstudy.html
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Recognizing these two separate audiences was specifically one of the reasons that the Technical Committees 
created the SCAM documents. 
 
Another difference is the appendix information---the SCAM document provides additional advisory information that 
can be invaluable to the end user.   
 
It was additionally noted that there are not SCAM documents for each primary document, and that the TC’s have 
combined SCAM documents in the past. The example is HAZMAT committee trying to do this now.   
 
Bob Tutterow noted that the documents are naturally limited in size because they cannot address use, which is 
covered by a different TCC and the NFPA 1500 document. 
 
Amy noted that the Standards Council prefers that TCC’s bring completed, thought out solutions to them for their 
buy in, and that it would be useful for this TCC to speak with the other TCC’s involved as part of a holistic strategy 
for SCAM documents. 
 
The conclusion of the response to the Standards Council should be a green light to continue with the SCAM 
document pathway we’ve gone down. 
 
The August Standards Council meeting is the target for the TCC response to be prepared. 
 
Chairman Haskell asked the TC Chairs to provide their opinions on this topic so that the Standards Council 
response can be prepared.  Specifically, do you want to keep it the way it is, and why? Are there opportunities or 
what are you doing to combine SCAMs for standards? 
 
The TCC was not in favor of including SCAM information in performance standards. 
 
 
Committee Member Classification 
There are detailed member classifications available, which can be applied as needed.  There are situations where 
members can potentially represent multiple interests, for instance being a Fire Fighter and also owning a Gear 
Cleaning Business.  Amy noted that committee member classification is then done on a case by case basis and is 
at the discretion of the Chair and Staff Liaison. A rule of thumb is to apply the most conservative / stringent 
category to a member. 
 
The purpose of the classification is primarily to make the committees balanced and the Standards Council strives 
to achieve this.  This is the most important consideration when applying classifications to new committee members.   
 
It was asked if there was a process to challenge a committee member’s classification.  Amy responded that anyone 
can write a letter to the Standards Council asking them to review a classification, or any other standards issue.  
The Standards Council is not obligated to enumerate their decision, but will provide a response.   
 
It was noted that special experts cannot be identified as the user group they are representing---they have special 
knowledge but are not part of the actual constituent group.   
 
 
A further issue that was brought to the floor were TC Chairs not being eligible to vote at the TCC meetings. It was 
noted that the history was it would prevent “two bites of the apple”.  Amy noted that perhaps the TC Chairs could 
excuse themselves from their own votes, but could vote on other issues. 
 
Amy noted that the Standards Council would re-consider this issue, but that attempts to change this policy have 
been unsuccessful in the past. 
 

MOTION BY RICH DUFFY, SECOND BY DAN ROSSOS 
 

That the TCC Chairman propose to Standards Council that TC Chairs be made voting members of the TCC, 
with the exception of votes that they previously voted on at the Technical Committee level. 

 
MOTION CARRIED 
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NITMAM Process 
Amy provided an overview of the NITMAM process and its implications.  
 
The NITMAM’s go to the floor of NFPA members of more than 180 days and it is voted on.  While the technical 
committee has most of the technical information, the general membership can act as a safety valve if the TC has 
made an action that is not productive. 
 
The person who wrote the NITMAM presents their position, the TC Chair presents their position, and then there is 
discussion, where proponents of each action are allowed to speak.  Then there is a floor vote.   
 
There is no limit on how many people can speak on behalf of the NITMAM.  Amy noted that when the membership 
feels like they are hearing the same arguments they can “call the question” and initiate a vote (and implicitly end 
the discussion). 
 
The TC Chair is there to present the Committee’s position, NOT their own position.  People at the microphone get 
3 minutes. 
 
The filer can abandon NITMAM, and the impact is to revert to the TC approved language. 
 
 
NFPA 2112 Decision:  Impact on TCC’s Component Recognition Task Group 
The TCC was looking for guidance on how this decision should be approached from the TG level.  
 
There was a requirement that proposed that certification organizations must accept component testing from other 
organizations.  Ex: UL would be forced to accept Test Lab ABC’s test results. 
 
The council in their decision denied this, and said that it should be a limited role for standards to dictate business 
and testing relationships, and that NFPA standards should not regulate commercial arrangements between 
potential competitive entities.  Additionally, certification bears a major responsibility and liability and that should not 
be dictated by the standard. 
 
The question was asked, “Should the task group even continue to exist?”  Dan Rossos felt that the Standard 
Council’s response was definitive and there is uncertainty as to whether the task group has any additional value. 
 
Amy stated that she cannot provide an interpretation and cannot tell them to stop work, all she could say is that it is 
inappropriate for the standards to dictate business relationships. 
 
Pat Gleason noted that the TG wanted to formalize relationships that already existed and provide guidelines to 
manage the relationships---shall be permitted vs. shall be required.  The 2112 committee wanted to the “required” 
language, not the “shall be permitted language.”  “If you do this, this is what you shall do.”   
 
The discussion concluded with the recognition that the component recognition requirement is not appropriate for 
inclusion in NFPA standards.   
 
 
 
 
Agenda Item 7:  Fire Protection Research Foundation Update – Casey Grant 
 
Casey made a presentation to the committee (Casey’s Power Point is attached to these minutes) that included: 
 
1. Review of the FPRF as a resource 
2. Review of completed initiatives 
3. Review of Compatible/Interoperable FF Electronic Equipment” project 
4. Review of future research needs 
 
Casey also informed the committee about the “Code Fund Projects” and the way the TCC may use them.  
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Agenda Item 8:  Document Cycle Reorganization 
 
Larry Stewart, NFPA Staff Liaison, spoke to the Correlating Committee about the new document cycle and 
accompanying terminology changes.  Larry also distributed calendars that show this new cycle for 2013 Fall and 
2014 Annual Revision Cycles.  
 
The purpose of this action was to see if it was worth re-arranging documents in this project to be sequential in 
some fashion.  One issue was test lab sequencing with multiple standards being released.  The CC discussed this 
and there weren’t any strong feelings one way or another. 
 
It was also noted that sequencing issues in labs can affect when manufacturers can ship product.  It was discussed 
that potentially the effective dates could be modified to give labs and manufacturers more time to comply. 

 
 
Agenda Item 9:  Overall structure and organization of TCC and TC’s:  3-5 Year Plan 
 
Chairman Haskell asked the TCC for their thoughts on the future of the technical committees and their 
organization. 
 
Dan Rossos noted that there was an opportunity to better coordinate meetings among committees that had 
overlapping memberships.  This would include meetings outside this project, but relevant (like NFPA 1500), as well 
as those within the TCC’s scope.  This would require additional communication between the staff liaisons. 
 
A similar idea is a master NFPA calendar that links all the committees and meetings together.  This user friendly 
feature would allow members to allocate their time more efficiently.  This information does exist within the NFPA 
travel department and perhaps they could take the lead on this opportunity. 
 
Rick Swan noted that the wildland committee is looking to include undergarments into the ensemble requirements, 
from both thermal and physiological impact.  The ensemble for a Wildland FF is reasonably easier to work with to 
evaluate these criteria, and this work may lay the foundation for future work on the structural FF ensemble. 
 
Rick agreed to provide test plans to the TCC so they could provide input. NFPA 1975 could be base protection 
layer, and 1977 clothing added over top of it.  This can work in tech rescue and wildland because there is time to 
prepare, unlike when you head right out as a structural fire responder.  Could also have impact on HAZMAT side. 
 
There was additional discussion regarding whether portable radios should be part of this project.   
 
An additional topic that came up was where EMS fell into the projects.   
  
The committee discussed dual certification and “levels” of protective clothing. Could a matrix with different 
categories of protection be created and dual certification eliminated? Performance provided would be noted and 
garments that met those requirements (ARFF, Structural, Bloodborne, etc etc).   
 
There was discussion around merging 1999 into special operations.  Another tactic would be to rebuild the 
committee and do some outreach to the healthcare community.   
 
Larry Stewart, NFPA Staff Liaison, offered to reach out to the ambulance and EMT personnel that are involved with 
the auto ambulance standard.  Perhaps they can populate NFPA 1999 and drive that standard further into the EMS 
community. 
 
There was continued discussion regarding whether the 1999 committee should be combined with special 
operations. 
 

MOTION BY RICH DUFFY, SECOND BY NICK CURTIS 
 

To merge the EMS Technical Committee and the Special Operations Technical Committee into a new EMS 
and Specials Operations Technical Committee, and to combine membership where there is not existing 

organizational overlap. 
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MOTION CARRIED 

 
The effect of this motion is to integrate the two technical committees together, and to not dissolve either committee. 
 
This activity will be on the agenda for the August Standards Council meeting. 
 
 
 
 
Agenda Item 10:  Extent and Adequacy of Certification Listing Information  
 
There does not appear to be consistency in the information that is placed on certifying organization’s websites.  
Should there be some minimum requirements for how listings are formatted and presented for customer use? 
 
Should the TCC provide some requirements, or just leave it up to the certifying organizations? 
 
The committee discussed how this could realistically be implemented.  
 
This item will be tabled until the next meeting when UL is present and can be discussed again as needed. 
 

 
 
Agenda Item 11:  Test Method Validation and Glove Testing Update 
 
There has been concern expressed about the amount of validation on new test methods before inclusion in a new 
standard, which was manifested in several NITMAM’s being filed for NFPA 1971.  Jeff Stull noted that he did not 
want to see this becoming a common practice on committees in the future, and suggested that delays would be 
better than including test methods into standards that were not fully validated. 
 
Dr. Barker commented on the tests that were in question.  He noted that there were two types of tests:  whole hand 
control and fine dexterity control.  The tool test represents whole hand control, while the peg board test represents 
fine dexterity control, and therefore the tests are not redundant.  The combination of these two tests gives a good 
picture of the overall functionality of a glove. 
 
Dr. Barker also commented that the current grip testing methodology does not provide enough discrimination 
between gloves, even when gloves qualitatively had different grip properties.  The new grip test provides a better 
determination of grip quality. 
 
Jeff clarified that he did not bring the issue up because he was critical of the methods, but rather critical of the 
processes by which they were developed.  He does not want to see standards become test beds for new 
methodologies, rather, he would like to see those methodologies included after they have been fully vetted.  
Further, the context of the test methodologies needs to be understood.  The discrimination in test methods is only 
valid if the discrimination relates to what the fire fighter actually sees on the fireground. 
 
When new test methods of developed there should be some evidence that there has been effort to complete inter-
laboratory testing, and that there has been effort to correlate test discrimination with field relativeness. 
 
Jeff has concerns that since the new methods have to be amended that the criteria are invalid and may need to be 
looked at further. 
 
Mike McKenna noted that two goals were to incorporate FF input into test methods, and to improve test methods—
they were not looking to increase the performance requirements themselves. 
 
Dr. Barker commented on reproducibility---round robin testing has indicated that these tests are more reproducible 
than the previous test methods.  Dr. Barker also noted that he supports field testing, but that it is challenging to do 
this work and they look to find physical parameters that come close to being related to field performance. 
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Chairman Haskell noted that his view was to let the NITMAM process unfold and to focus the discussion on the 
future actions of the CC and what guidance they wanted to provide to the TC’s. 
 
It was also discussed that field testing is not always representative, for instance the shower test and the oven test--
-these do not relate directly to FF activities, but they are very effective at evaluating the quality and reliability of 
product design.  Most of these standards and methodologies may not have field testing but are also not being 
developed without end user input.   
 
 
 
Agenda Item 12:  SCBA Facepiece Performance:  Awareness Similar to NFPA PASS Alert Notices    
 
The committee discussed the potential failure of SCBA facepieces at high temperatures.  It was noted that the 
committee wanted to provide information to end users about this topic.  Dan Rossos noted that Steve Miles would 
be a good person to summarize this topic as he has been working on it for some time.   
 
The testing criteria for an NFPA lens in fire environments are relevant.  Fires in new home construction burn hotter 
than they have in the past, and we have higher levels of protection and performance capabilities that prevent 
detection of the heat like we had before.  Ultimately the goal is to provide equipment that works in the environment 
where it will be used.  Lens issues that have been noted are both a result of the environment change, PPE 
improvement, and the lens itself. 
 
The Technical Committee is working on new requirements for facepiece lenses, but even in doing so fire fighting is 
an inherently dangerous activity and increasing lens performance does not guarantee increased safety. 
 
Fireground leadership, training, closer monitoring on the fireground, greater understanding of the new environment 
that firefighters are operating in are all key factors for safety.   
 
Increasing the performance of the lens makes the performance of the SCBA more consistent with the rest of the 
turnout gear. 
 
Dan Rossos, Anthony Purtorti, Beverly Gulledge, Bruce Varner, Steve King, Steve Weinstein, Steve Miles, Ben 
Mauti and Jeff Stull will work on this communication. 
 
 
Agenda Item 13:  SCBA Damage During Training:  Discussion on a Joint Advisory Notice 
 
Dan Rossos noted that he was planning on adding language to NFPA 1404 to advise that dragging the FF using 
the SCBA as a sled is not advised.  Portland used old, holes drilled, un-chargeable cylinders to complete this 
training.   
 
The committee discussed that training presented inherently some of the same dangers as fire fighting and all 
inspections, etc. should be used for the gear used for this potentially dangerous activity.   
 
Pat Gleason noted that SEI could put a notice on their website about this potential misuse, but that they haven’t 
yet, pending this discussion.   
 
Mike McKenna noted that this should be put on an advisory article on NFPA and certifying organization websites, 
reminding FF’s to use the equipment as designed and that training should be approached with the same safety 
measures as fire fighting. 
 
Dave T. will put forth language to NFPA to put a notice on the NFPA website.  Should the notice discuss the 
hazards of training in general?  For example, when you engage in training operations, all gear must be inspected 
beforehand, all precautions must be followed, etc. 
 
The group to help Dave with this language will include Pat Gleason, Mike McKenna, Beverly Gulledge,  
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Agenda Item 14:  CEN Workshop 43:  PPE for CBRN Hazards  (Improved First Responder Ensembles 
Against CBRN Terrorism) 
 
The IFREACT consortium is looking to develop protective clothing for civil first responders, not military first 
responders.  Dave Matthews is involved in this project.  Chairman Haskell wanted the CC to be aware of this effort 
and also solicited input for ways to work with this development. 

 
 
Agenda Item 15:  Chair Reports 
 
TC on EMS: Bill Haskell 
Chairman Haskell noted that ROC meeting for NFPA 1999 is March 13 in San Diego, the day before Special Ops, 
and conference call capability will be available.  14 comments have been received to date. 
 
TC on ELS:  Bruce Varner 
Chairman Varner updated that verification of NFPA 1801 test methods is taking place in Cortland and among 
manufacturers with this testing capabilities. Bruce thanked the manufacturers for their involvement.  
 
Development of the measurement of standardized alarm sound for PASS testing is beginning at Intertek tomorrow.  
This new sound is critical for operations where multiple SCBA is being used and firefighters do not recognize the 
PASS sound from SCBA they are not familiar with.  Bruce noted that fire fighters he has spoken to are in favor of 
this change. 
 
Bruce noted that a couple manufacturers have protested, including making the argument that it is design restrictive 
and may be restraint of trade.  Bruce does not feel these are valid arguments. 
 
The next meeting is the end of March, and the week following is a meeting of the training task group for thermal 
imaging cameras. 
 
The request to develop a standard on portable radios is going to Standards Council at their next meeting. 
 
Bruce is also working on getting 1800 into the standards cycle, with some modifications from when it first was 
proposed. 
 
TC on HAZ:  Christine Baxter 
The committee has not met since the last TCC meeting.  There are a couple outstanding issues:  When will the 
SCAM document work begin?  Chairman Haskell noted that content work could begin, because it would be needed 
regardless of the Standards Council decision.  There are questions about some of the applicability of some of the 
test methods, w.r.t. concentrations, humidity, and other settings.  Battelle labs is evaluating some of these 
scenarios to determine what temperatures and humidities are really seen by first responders while wearing the 
gear, which could be used to re-set test settings in the future.  There is no TC meeting scheduled at this time.  
 
TC on RPE:  Dan Rossos 
Chairman Rossos updated that the last meeting was in December, pre-ROC meeting.  The TC closely examined 
the committee proposals and ROP actions, as well as the notes from the Baltimore TCC meeting.  Jon Szalajda 
was also at the meeting to discuss EBSS and EOSTI. 
 
EBSS is done at NIOSH and just needs final signatures.  The timeline is to have this in place before the March 
ROC meeting. 
 
EOSTI is in the notice of proposed rulemaking process and will need to be published in the Federal Register and is 
expected to be published by March.  Public comment will be open for 60 days.  Following review of comments then 
the rule and move forward to be finalized.  It is expected that the final rule will be published before the 1981 
standard is published.  The rulemaking will change the 20-25% range to 25% minimum.  NFPA 1981 will require 
33% +5/-0. 
 
Document is heading into ROC to be finalized.  Dan needs to know how NFPA can process this if it is in violation of 
NIOSH, which is a prerequisite of NFPA? 
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NIOSH is working with SEI on the final testing procedures for the 1984 standard.  They expect to send a notice by 
April that says they are ready to test wildland respirators.  NIOSH’s certification turnaround time is 90 days. 
 
EBSS will not be interoperable as a requirement in this edition of the standard.  RIT UAC fitting is standardized and 
can also be utilized in an out of air scenario. 
 
Structural versus “other” responder SCBA performance requirements and proposed reformatting the 1981 
standard.  The TC has decided to submit a formal request to the Standards Council to develop a new standard, 
rather than incorporate into the next edition of 1981.  This is on the agenda for the Standards Council’s March 
meeting with a target date of 2014 for the release of the new SCB A standard. 
 
The 16 issues with alternate cylinder technology were determined to have new testing methodologies developed 
and could not be done in time for this cycle.  The TC does not want to hold up new technology and will continue to 
look at modifying the standard to be open.  Vibration and backpack test were seen as the biggest concerns and will 
modified and submitted as committee comments. 
 
The four Task Groups continue to work on their issues and will do so through the end of the standard. 
 
Mar 26-28 will be the next meeting and will be held in San Antonio. 
 
TC on SCE:  Dean Cox 
The TC is working on a variety of documents and updated the TCC on their progress. 
 
TC on SPF:  Stephen King 
Chairman King updated that a pre-ROC meeting was held in January for NFPA 1851 to discuss issues before the 
ROC meeting, which will be held in April in San Antonio.  Worked on durability, ISP’s and verified ISP’s as well as 
cleaning vs disinfecting.  There will be annex material for cleaning and disinfecting, although it is a complex issue. 
 
Karl Beeman is putting on a PPE workshop in June in Vegas that includes a hands-on cleaning workshop.  The 
primary focus will be SCAM issues.  The workshop will be June 18-21, at LV Convention Center.  
kjbeeman@karlbeeman.com to contact Karl if you would like more information.  Cost is $495.   
 
This TC had NITMAMs and worked on those issues at the pre-ROC meeting in January.   
 
Mar 2 is the 1851 ROC close and these comments will be discussed at the April meeting.   
 
TC on WFF:  Rick Swan 
Chairman Swan updated that wildland has a TIA in ballot on wash temperature for gloves and will be going for a FI 
or errata for a laundering cycle for RPP. 
 
There won’t be a committee meeting for at least a year.  Dave T noted that there may need to be a meeting in the 
second half of the year to look back at cleanup issues and to start on a SCAM document. 
 
 
Agenda Item 17:  Old Business 
 
There is no old business at this time. 

 
 
Agenda Item 18:  New Business 
 
Rich Duffy commented that there is a false perception among fire fighters that manufacturers were not producing 
equipment in female and small sizes.  This has been consciously addressed by the NFPA for many years, and 
departments should be aware when they purchase gear that all sizes are available. 
 
TSWG PPE conference will be held this year in Ft. Lauderdale, either the week after Thanksgiving or the first week 
in December 

 

mailto:kjbeeman@karlbeeman.com
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The next CC meeting is tentatively established as 8-10 June 2012 in the Las Vegas area in conjunction with the 
annual NFPA meeting.  Dave T. is investigating this possibility and will respond within a week if this is doable. 
 
 
Having no further business, the Chairman sought a motion to adjourn. 
 

MOTION BY DEAN COX, SECOND BY PAT GLEASON 
 

To Adjourn 
 

MOTION CARRIED 
 
Acting Chairman Haskell adjourned the meeting at 1200 on 9 February 2012. 
 
 
Respectfully submitted, 
 
Benjamin A. Mauti, Acting Secretary 
TCC on FESPCE 
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be addressed by a TC/TCC) shall declare those 
interests to the committee and refrain from 
voting on any proposal, comment, or other 
matter relating to those issues. 
 
 



TC Struggles 
with an Issue 

• TC needs data 
on a new 
technology or 
emerging 
issue 

• Two opposing 
views on an 
issue with no 
real data 

• Data 
presented is 
not trusted by 
committee 

Code Fund Lends 
a Hand 

• TC rep and/or 
staff liaison 
submits a 
Code Fund 
Request 

• Requests are 
reviewed by a 
Panel and 
chosen based 
on need / 
feasibility 

Research Project 
Carried Out 

• Funding for 
project is 
provided by 
the Code 
Fund and/or 
industry 
sponsors 

• Project is 
completed 
and data is 
available to 
TC  

www.nfpa.org/codefund  

4/4/2012 

http://www.nfpa.org/codefund
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Antitrust: the single most important provision-
 Federal law prohibits contracts, combinations, 
 or conspiracies which unreasonably restrain 
 trade  or commerce.   Section 1 of the Sherman Act 
Patent: Disclosures of essential patent claims 
 should be made by the patent holder, but  others 
 may also notify NFPA if they  believe that a 
 proposed or existing NFPA standard includes 
 an essential patent claim. 
 

 

Presenter
Presentation Notes
Anti-trust; Potential for anti-competitive harm makes standards development an object of anti-trust scrutiny.  Avoid any activities that are or have the appearance of unfairness and that are or appear to be purely market based without concern for technical justification are suspect.Patent: Under the Patent Policy, an NFPA standard can include an essential patent claim if the Technical Committee concludes that technicalreasons justify this approach AND the patent holder (or other controller of patent rights) provides NFPA with certain assurances.
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 Activities Disapproved by the Courts 
 Packing meetings 
 Hiding commercial interest throwing the 

committees out of balance 
 No decision-making authority to unbalanced Task 

Groups; include all interested parties. 
 Hiding scientific or technical information from 

committees 
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Example: www.nfpa.org/1971 (insert doc number) 
 
1. Document Information Tab 
  Current/Previous Edition information 
  Document scope 
  TIAs, Formal Interpretations, Errata 
  Archived revision information 
  Standards Council decisions 
  Research articles and reports  

 
 

Presenter
Presentation Notes
Note that all information needed for this revision cycle is located under the next edition tab.  Archived information is located under the Document information tab and the TC member contact list is located under the TC TabThis is here for your convenience only- you need not recite them, it’s for your referenceStaff Liaison Talking Points for Doc Info Pages  The Doc Info Pages were streamlined in November 2009 as part of NFPA’s web project. �The features of the doc info pages are from results of a committee member survey given in the fall of 2008. The survey resulted in requests that NFPA provide all technical committee document specific information in an easily accessible location.  These pages have since been developed to display both public and private information in a document specific approach which is different than the committee specific pages formerly on ECommittee. They are a document centric way to display all information regarding that document in one place.�Committee members can use either of these two methods to access their pages:�1.  Sign-in on nfpa.org Click in the gray sign-in box on the upper left side of the page. �Once signed-in, a welcome message will appear in the top right corner.�The document information pages are located under the heading ‘Codes & Standards’�Click on the list of codes & standards more commonly referred to as the Document Information Pages (or doc info pages), and select a document using one of the search features on the right hand side.OR�2.  Sign-in directly on the individual doc info pages � Go directly to the specific document page using the convenient short link of www.nfpa.org/doc# �As an example, NFPA 220: http://www.nfpa.org/220 ) �On the committee member message located above the three tabs, sign-in on the  click here link .�Once signed-in, a welcome committee member message will appear on the page in the same location.�TC members are now able to view both the public and private technical committee information for their particular document(s).  All private information will be displayed with a red asterisk next to each title, indicating that the document is only available to members of the committee. The Doc Info Pages are divided into three main tabbed sections:�The Document Information tab contains information about the current edition of the document as well as historical/archived revision information for past editions.  The Next Edition tab contains meeting information (notices, agendas, and minutes), ballot information, ROPs and ROCs, and any additional committee information.  Private documents on this tab include ballot circulations, informational ballots and additional committee information.The Technical Committee tab contains information such as committee name, committee scope, staff liaison, and the committee application form.  The committee-only information on this tab includes a committee list with private contact information along with the committee’s current and previous edition documents in PDF format.Alerts can also be set up on each document information page so when a public item is posted on a page, a notification is automatically sent to an email address.  Notification of the posting of both public and private committee information is emailed directly to the committee member from the staff liaison’s department.For committee member access information to sign-in, contact Customer Service via e-mail at custserv@nfpa.org or by phone at 1-800-344-3555 (press option 2 for Customer Service), Monday through Friday 8:30 am to 5:00 pm.  Also, anyone can retrieve a forgotten password anytime from the NFPA sign-in page: http://www.nfpa.org/catalog/services/login/ForgottenPassword.asp  �Any other questions on doc info, please direct them to docinfo@nfpa.org 



Doc Info Pages 

4/4/2012 

 
2. Next Edition Tab 
  Revision cycle dates 
  ROP meeting notices, agendas, minutes, ballots 
  ROC meeting notices, agendas, minutes, ballots 
  NITMAM information 

Presenter
Presentation Notes
Note that all information needed for this revision cycle is located under the next edition tab.  Archived information is located under the Document information tab and the TC member contact list is located under the TC TabThis is here for your convenience only- you need not recite them, it’s for your referenceStaff Liaison Talking Points for Doc Info Pages  The Doc Info Pages were streamlined in November 2009 as part of NFPA’s web project. �The features of the doc info pages are from results of a committee member survey given in the fall of 2008. The survey resulted in requests that NFPA provide all technical committee document specific information in an easily accessible location.  These pages have since been developed to display both public and private information in a document specific approach which is different than the committee specific pages formerly on ECommittee. They are a document centric way to display all information regarding that document in one place.�Committee members can use either of these two methods to access their pages:�1.  Sign-in on nfpa.org Click in the gray sign-in box on the upper left side of the page. �Once signed-in, a welcome message will appear in the top right corner.�The document information pages are located under the heading ‘Codes & Standards’�Click on the list of codes & standards more commonly referred to as the Document Information Pages (or doc info pages), and select a document using one of the search features on the right hand side.OR�2.  Sign-in directly on the individual doc info pages � Go directly to the specific document page using the convenient short link of www.nfpa.org/doc# �As an example, NFPA 220: http://www.nfpa.org/220 ) �On the committee member message located above the three tabs, sign-in on the  click here link .�Once signed-in, a welcome committee member message will appear on the page in the same location.�TC members are now able to view both the public and private technical committee information for their particular document(s).  All private information will be displayed with a red asterisk next to each title, indicating that the document is only available to members of the committee. The Doc Info Pages are divided into three main tabbed sections:�The Document Information tab contains information about the current edition of the document as well as historical/archived revision information for past editions.  The Next Edition tab contains meeting information (notices, agendas, and minutes), ballot information, ROPs and ROCs, and any additional committee information.  Private documents on this tab include ballot circulations, informational ballots and additional committee information.The Technical Committee tab contains information such as committee name, committee scope, staff liaison, and the committee application form.  The committee-only information on this tab includes a committee list with private contact information along with the committee’s current and previous edition documents in PDF format.Alerts can also be set up on each document information page so when a public item is posted on a page, a notification is automatically sent to an email address.  Notification of the posting of both public and private committee information is emailed directly to the committee member from the staff liaison’s department.For committee member access information to sign-in, contact Customer Service via e-mail at custserv@nfpa.org or by phone at 1-800-344-3555 (press option 2 for Customer Service), Monday through Friday 8:30 am to 5:00 pm.  Also, anyone can retrieve a forgotten password anytime from the NFPA sign-in page: http://www.nfpa.org/catalog/services/login/ForgottenPassword.asp  �Any other questions on doc info, please direct them to docinfo@nfpa.org 
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3. Technical Committee Tab 
  TC scope 
  TC member list 
  Online membership applications 
  TC members can login and download pdf versions 

Presenter
Presentation Notes
Note that all information needed for this revision cycle is located under the next edition tab.  Archived information is located under the Document information tab and the TC member contact list is located under the TC TabThis is here for your convenience only- you need not recite them, it’s for your referenceStaff Liaison Talking Points for Doc Info Pages  The Doc Info Pages were streamlined in November 2009 as part of NFPA’s web project. �The features of the doc info pages are from results of a committee member survey given in the fall of 2008. The survey resulted in requests that NFPA provide all technical committee document specific information in an easily accessible location.  These pages have since been developed to display both public and private information in a document specific approach which is different than the committee specific pages formerly on ECommittee. They are a document centric way to display all information regarding that document in one place.�Committee members can use either of these two methods to access their pages:�1.  Sign-in on nfpa.org Click in the gray sign-in box on the upper left side of the page. �Once signed-in, a welcome message will appear in the top right corner.�The document information pages are located under the heading ‘Codes & Standards’�Click on the list of codes & standards more commonly referred to as the Document Information Pages (or doc info pages), and select a document using one of the search features on the right hand side.OR�2.  Sign-in directly on the individual doc info pages � Go directly to the specific document page using the convenient short link of www.nfpa.org/doc# �As an example, NFPA 220: http://www.nfpa.org/220 ) �On the committee member message located above the three tabs, sign-in on the  click here link .�Once signed-in, a welcome committee member message will appear on the page in the same location.�TC members are now able to view both the public and private technical committee information for their particular document(s).  All private information will be displayed with a red asterisk next to each title, indicating that the document is only available to members of the committee. The Doc Info Pages are divided into three main tabbed sections:�The Document Information tab contains information about the current edition of the document as well as historical/archived revision information for past editions.  The Next Edition tab contains meeting information (notices, agendas, and minutes), ballot information, ROPs and ROCs, and any additional committee information.  Private documents on this tab include ballot circulations, informational ballots and additional committee information.The Technical Committee tab contains information such as committee name, committee scope, staff liaison, and the committee application form.  The committee-only information on this tab includes a committee list with private contact information along with the committee’s current and previous edition documents in PDF format.Alerts can also be set up on each document information page so when a public item is posted on a page, a notification is automatically sent to an email address.  Notification of the posting of both public and private committee information is emailed directly to the committee member from the staff liaison’s department.For committee member access information to sign-in, contact Customer Service via e-mail at custserv@nfpa.org or by phone at 1-800-344-3555 (press option 2 for Customer Service), Monday through Friday 8:30 am to 5:00 pm.  Also, anyone can retrieve a forgotten password anytime from the NFPA sign-in page: http://www.nfpa.org/catalog/services/login/ForgottenPassword.asp  �Any other questions on doc info, please direct them to docinfo@nfpa.org 



Doc Info Pages 

4/4/2012 

 
4. Technical Questions Tab 
  NFPA members and AHJs can submit advisory service 

 questions online 

Presenter
Presentation Notes
Note that all information needed for this revision cycle is located under the next edition tab.  Archived information is located under the Document information tab and the TC member contact list is located under the TC TabThis is here for your convenience only- you need not recite them, it’s for your referenceStaff Liaison Talking Points for Doc Info Pages  The Doc Info Pages were streamlined in November 2009 as part of NFPA’s web project. �The features of the doc info pages are from results of a committee member survey given in the fall of 2008. The survey resulted in requests that NFPA provide all technical committee document specific information in an easily accessible location.  These pages have since been developed to display both public and private information in a document specific approach which is different than the committee specific pages formerly on ECommittee. They are a document centric way to display all information regarding that document in one place.�Committee members can use either of these two methods to access their pages:�1.  Sign-in on nfpa.org Click in the gray sign-in box on the upper left side of the page. �Once signed-in, a welcome message will appear in the top right corner.�The document information pages are located under the heading ‘Codes & Standards’�Click on the list of codes & standards more commonly referred to as the Document Information Pages (or doc info pages), and select a document using one of the search features on the right hand side.OR�2.  Sign-in directly on the individual doc info pages � Go directly to the specific document page using the convenient short link of www.nfpa.org/doc# �As an example, NFPA 220: http://www.nfpa.org/220 ) �On the committee member message located above the three tabs, sign-in on the  click here link .�Once signed-in, a welcome committee member message will appear on the page in the same location.�TC members are now able to view both the public and private technical committee information for their particular document(s).  All private information will be displayed with a red asterisk next to each title, indicating that the document is only available to members of the committee. The Doc Info Pages are divided into three main tabbed sections:�The Document Information tab contains information about the current edition of the document as well as historical/archived revision information for past editions.  The Next Edition tab contains meeting information (notices, agendas, and minutes), ballot information, ROPs and ROCs, and any additional committee information.  Private documents on this tab include ballot circulations, informational ballots and additional committee information.The Technical Committee tab contains information such as committee name, committee scope, staff liaison, and the committee application form.  The committee-only information on this tab includes a committee list with private contact information along with the committee’s current and previous edition documents in PDF format.Alerts can also be set up on each document information page so when a public item is posted on a page, a notification is automatically sent to an email address.  Notification of the posting of both public and private committee information is emailed directly to the committee member from the staff liaison’s department.For committee member access information to sign-in, contact Customer Service via e-mail at custserv@nfpa.org or by phone at 1-800-344-3555 (press option 2 for Customer Service), Monday through Friday 8:30 am to 5:00 pm.  Also, anyone can retrieve a forgotten password anytime from the NFPA sign-in page: http://www.nfpa.org/catalog/services/login/ForgottenPassword.asp  �Any other questions on doc info, please direct them to docinfo@nfpa.org 



 
Re-Engineering the  

Codes and Standards Process 

1/10/2012 

• 2008 committee member survey results indicated a 
need for simplification 

• Leverages advances in technology 
• Starting Fall 2013 cycle 
• Full information at www.nfpa.org/Regs  
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Presenter
Presentation Notes
A committee survey was completed in 2008.  You told us we had the “gold standard” as far a codes and standards go, but it needed to be simpler.  When you think about how long its been since we incorporated technology into the process, and we haven’t really leveraged the new technologies available.  If we were to build it from the ground up, would we do it the same way?  We can simplify.  We plan to start the new process for all documents in the Fall 2013 cycle.  For a while there will be 2 systems in place.

http://www.nfpa.org/Regs


 
Re-Engineering the  

Codes and Standards Process 

1/10/2012 

 Living Document 
 A real time edited draft is available at any point in 

process, essentially publication ready 
 No deciphering ROP/ROC in a recipe approach 
 Committee will see and vote only on the text it wants 

36 

Presenter
Presentation Notes
The main change of the re-engineering is what we’re calling the “living document”.  This is essentially the draft of the committee’s work that is essentially publication ready at any point.  The committee has the draft when they ballot, and all comments are made on the first draft created in the first stage.  No more trying to figure out what the document will look like by piecing together the ROP and ROC.  The committee will vote on the text they want to confirm they want it, not on all the ideas they’ve rejected.



Re-Engineering the  
Codes and Standards Process 

1/10/2012 

 Electronic Submission of Public Input 
 Text box auto-populates the section you are changing 

of the current edition of document. 
 Legislative text incorporated into changes 
 Ability to insert files/tables/equations 
 Prevents transcription errors 
 Identity is verified – no signatures required 

37 

Presenter
Presentation Notes
Public input (like comments) will be submitted electronically.  We hope to have this system out before the Fall 2013 cycle.  The user picks a section to modify, and a box is auto-populated.  This ensures it’s the exact text.  Any changes suggested are shown in legislative text (strike-thru and underline) so the Committee can fully see what is being proposed.  Can insert files/tables/equations.  There will be no more transcription errors (unless they’re made by the submitter!).  Efficient, as you no longer will get a call for a missing signatures since your identity is verified when you log in.



Re-Engineering the  
Codes and Standards Process 

1/10/2012 

 Simplified Participation and Meetings 
 Electronic submission of input 
 Public comments are on the first draft only 
 TC reports can be reviewed online 
 Input and comments will be stored online under your 

profile 
 Simplified Actions- no “APP” 
 Committee votes on the resulting text 
 NITMAMs will be permitted only on a proposal that has 

had a comment 

38 
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Presentation Notes
The Re-Engineered process make the participation and meetings simpler.  The easy electronic submission of input; comments are on the first draft (aka ROP draft), can review all input and committee work online.  Since you sign in, your identity is verified, therefore your input and comments can be stored under you profile.  There are simplified actions – essentially accept, reject and hold; if the TC likes your idea in principle, they use your idea to create a “First Revision”.  Committee votes on the text they want, not all the ideas they’ve rejected.  Can only NITMAM those provisions that have been carried through to the comment phase.  This results in LESS beating a dead horse.  



Enforcer Funding Program 

1/10/2012 

www.nfpa.org/enforcers 
 Program Description 
 Basic definition of enforcers 
 FAQs 
 Applications and Forms 
 Full details and to provide comments: 

www.nfpa.org/enforcers  
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http://www.nfpa.org/enforcers
http://www.nfpa.org/enforcers


Other News 

1/10/2012 

 2012 PDF versions now available for TCC 
members to download from Doc Info pages  
 

NFPA 1992 
NFPA 1994 
NFPA 1983 
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Next meeting: 
June 5-7, 2012 

ROC for  
NFPA 1851, 1852, 1855, 1981, 1982, 1989, 1999   
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Thank you for participating! 

 
Any questions? 
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8 February 2012
Meeting of the TCC on Fire and Emergency 
Services Protective Clothing and Equipment

Quincy, MA

AGENDA

FIRE PROTECTION
RESEARCH FOUNDATION

UPDATE

1) FPRF as a Resource

2) Completed Available Research Reports

3) Currently Active Research Initiatives

4) Looking to the Future

FPRF: Role of the Foundation
– Plan, manage and communicate research in 

support of the NFPA mission
– Independent charitable organization

1) FPRF as a Resource

Independent charitable organization
• Formed by NFPA in 1982
• Intended to provide data to support the               

needs of NFPA codes & standards
• Foundation activities include:

i. Agenda Setting – research planning in                       
emerging areas

ii. Research Projects and Programs
iii. Benchmarking – state of the art symposia

FPRF: Project Participants… Who are they?
– Funding (Sponsors): Where does it come from?

• Manufacturers, trade associations, NFPA, federal 
agencies, research organizations, nowhere, etc…

1) FPRF as a Resource

– Contractors: Who Does the Work?
• Consultants, research organizations, test labs, 

universities, NFPA Fire Analysis, volunteers
– Advisory Oversight: Project Technical Panel

• Typically small (6 to 15)
• Meet at important stages of project                             

(start/end/other)

Underlying Benefits of FPRF-based Projects
• Independence
• Collaboration

C t h i

1) FPRF as a Resource

• Cost sharing
• Credibility
• Pipeline to                     

implementation 
• Communications                         

network 
--- Using the Foundation as a better resource ---

AGENDA

FIRE PROTECTION
RESEARCH FOUNDATION

UPDATE

1) FPRF as a Resource

2) Completed Available Research Reports

3) Currently Active Research Initiatives

4) Looking to the Future
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FPRF Reports: Fireground Operations
 Workshop: CAFS for Structural Fire Fighting
 Assessment of Powered Rescue Tool Capabilities
 Risk Factors for FF Cardiovascular Disease (U of Arizona)

2) Completed Available 
Research Reports

 Quantitative Evaluation of Fire & EMS Mobilization Times
 Fire Ground Tactics for Electric Drive Vehicles
 Fire Ground Tactics for Solar Power Systems
 Reaching U.S. Fire Service w/ H2 Safety Info
 FF Tactics Under Wind Driven Conditions 

(Completed Reports available at:                                           
www.nfpa.org/foundation)

FPRF Reports: Personal Protective Equipment
 Image Quality Testing of Fire Service Thermal Imagers
 Workshop: Fire Service SCBA Thermal Characteristics
 Thermal Capacity of Fire Fighter Protective Clothing

2) Completed Available 
Research Reports

 Respiratory Exposure Study
 FF Protective Clothing                                              

Breathability Project (Phase I&II)

(Completed Reports available at:                                           
www.nfpa.org/foundation)

FPRF Reports: Fire Prevention
 Community Wildfire Regulatory Assessment
 2nd Electric Vehicle Safety Standards Summit
 Analysis of Ambulance Crash Data

2) Completed Available 
Research Reports

 Workshop: Fire and Emergency Services Pro Qual
 1st Electric Vehicle Safety Standards Summit
 Measuring Code Compliance Effectiveness
 Public Safety Messaging
 Incentives for Use of Residential Sprinkler Systems
 Engineered Lightweight Wood Truss Construction

(Completed Reports available at:   www.nfpa.org/foundation)

AGENDA

FIRE PROTECTION
RESEARCH FOUNDATION

UPDATE

1) FPRF as a Resource

2) Completed Available Research Reports

3) Currently Active Research Initiatives

4) Looking to the Future

On-Going Studies Relating to Fire Service
1) Friction Loss Coefficients for Modern                 

Fire Hose
2) Thermal Hazards of Fire Service                   

T i i Fi

3) Currently Active Research Initiatives

Training Fires
3) Whole Glove Testing Technologies (NCSU)
4) Fire Flow Water Consumption for 

Sprinklered and Unsprinklered Buildings
5) Emergency Responder Training for                     

Electric Vehicles

On-Going Studies Relating to Fire Service
6) Fireground Injuries: An International Evaluation of 

Causes and Best Practices (U of Arizona)
7) Stair Descent Devices Evaluation (U of Illinois Chicago)

3) Currently Active Research Initiatives

8) Capabilities of CAFS for Structural Fire Fighting
9) Performance Requirements for Compatible and 

Interoperable Fire Fighter Electronic                       
Equipment

10)Evaluation and Enhancement of                                           
PASS Effectiveness
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“Compatible/Interoperable FF Electronic Equipment”

3) Currently Active Research Initiatives
(Case Study Example of Current Project)

“Compatible/Interoperable FF Electronic Equipment”

3) Currently Active Research Initiatives
(Case Study Example of Current Project)

Concepts 
evolving 
from the 
on-going g g
literature 
review

“Compatible/Interoperable FF Electronic Equipment”

3) Currently Active Research Initiatives
(Case Study Example of Current Project)

Concepts 
evolving 
from the 
on-going g g
literature 
review

“Compatible/Interoperable FF Electronic Equipment”

3) Currently Active Research Initiatives
(Case Study Example of Current Project)

Concepts 
evolving 
from the 
on-going g g
literature 
review

“Compatible/Interoperable FF Electronic Equipment”

3) Currently Active Research Initiatives
(Case Study Example of Current Project)

Concepts 
evolving 
from the 
on-going g g
literature 
review

AGENDA

FIRE PROTECTION
RESEARCH FOUNDATION

UPDATE

1) FPRF as a Resource

2) Completed Available Research Reports

3) Currently Active Research Initiatives

4) Looking to the Future
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4) Looking to the Future

Latest Round of Code Fund Research Proposals
• Clarifying PPE for Electric Vehicle Response
• Improved SCBA Face Piece Design & Testing
• Perf Characteristics Assessment for All Hazards Response
• Wildland Safety Clothing Heat Stress Testing
• Women Fire Fighter Glove Sizing
• Other fire service related, such as: 

• Turnout Time motion Study
• Analysis of “Arc-Mapping”
• Response Times for On-Airport 

ARFF Fire Departments

4) Looking to the Future

New Projects Being Considered  (other venues)
• Optimum SCBA Face Piece Material Design (NIST, NIOSH)
• Analysis of PPE Care & Maintenance (NCSU, UK, NIOSH)
• Evaluation of Fire Apparatus Vehicle Crashes (JHopkins)
• Evaluation of Effectiveness of Fire Service Infectious 

Disease Programs (UArizona)
• Deployment of Fire Prevention 

Resources (NFPA) 
• Analysis of “Arc-Mapping”
• Others?

Contact Information:

One Batterymarch Park, Quincy, MA USA 02169-7471
Phone: 617-984-7284     Email: cgrant@nfpa.org

FPRF Website: www.nfpa.org/foundation

Casey Grant
Fire Protection Research Foundation



Report on Comments  –  November 2012 NFPA 1851
_______________________________________________________________________________________________
1851-1     Log #CC2  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

1851-8
Change the term Extractor to Washer/Extractor

The TC is changing the term from Extractor to Washer/Extractor. The Washer/Extractor is the current
and correct terminology used in the industry.

_______________________________________________________________________________________________
1851-2     Log #9  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

An independent service provider verified by a third party
certification organization to conduct any one or a combination of Advanced Inspection, Advanced Cleaning, Basic
Repair or Advanced Repair service.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.

_______________________________________________________________________________________________
1851-3     Log #7  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

See 3.3.XX Verified Independent Service Provider (ISP). An independent
third party utilized by an organization to perform any one or any combination of advanced inspection, advanced
cleaning, or advanced repair services.

An independent third party trained by any element manufacturer of the same
element type to conduct cleaning, inspection and basic repair.

An independent third party verified by a third party certification organization to conduct cleaning,
inspection and repair.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.

1Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1851
_______________________________________________________________________________________________
1851-4     Log #8  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

The entity that provides the direct management and supervision for the emergency services
personnel.

An non-verified organization trained by any element manufacturer of the
same element type to conduct any one or a combination of  Advanced Cleaning, Advanced Inspection and Basic Repair
on the organization’s elements. inspection, cleaning and basic repair.

An organization third party verified by a third party certification organization to conduct
any one or a combination of Advanced Cleaning, Advanced Inspection, Basic Repair and Advanced Repair on any
organization’s elements. cleaning, inspection and repair.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.

_______________________________________________________________________________________________
1851-5     Log #CC3  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

1851-9
Add new text to read as follows:

Organizations shall comply with the 2013 edition of NFPA 1851 within 6 months of the NFPA effective date for
the 2013 edition which is [NEW EFFECTIVE DATE TO BE INSERTED]

The TC is adding new language to provide sufficient time to permit organizations to come in
compliance with the requirements of this standard.

2Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1851
_______________________________________________________________________________________________
1851-6     Log #10  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

The organization shall use one of the following to perform advanced cleaning, advanced inspection and
advanced repair services of ensembles and ensemble elements:
(a)* Manufacturer trained organization for their own organization’s elements only.
(b)* Manufacturer trained ISP.
(c) (b)* Verified organization.
(d) (c)* Verified ISP.

******Insert Table 4.2.4 Here******

Verified organizations and or verified ISPs shall meet the requirements of Chapter 11, Verification and shall be
verified by a third-party certification organization.

Where the organization is a verified organization or uses a verified ISP for advanced cleaning, advanced
inspection or advanced repairs, approval from the element manufacturer shall not be required.

Verified organizations and or verified ISP’s shall receive written verification from the third-party certification
organization to perform conduct garment element advanced cleaning, advanced inspection or advanced cleaning,
advanced inspection and advanced repair services.

The certification organization’s written verification shall specify the categories of garment element repair the
verified organization or the verified ISP is approved to perform and the processes used to perform these services.

The written verification shall indicate that the verified organization or the verified ISP has demonstrated a
working thorough knowledge of this standard as well as the design and performance requirements of NFPA 1971,

.
All garment advanced repairs shall be conducted by the garment manufacturer, a verified organization or

verified ISP.
Manufacturer trained organizations or manufacturer trained ISPs performing advanced cleaning and

advanced inspection shall be trained by an element manufacturer of the same element type or by a verified ISP.   The
element manufacturer or verified ISP shall provide documentation that the organization or ISP has received the
necessary training.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.
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Table 4.2.4 Responsibilities for Garment Element Inspection, Cleaning and Repair  
  MFG V ISP V ORG MT ORG USER 

Routine Inspection (6.2)     • 

Advanced Inspection (6.3) • • • •  

Complete Liner Inspection (6.4) • • • •  

Routine Cleaning (7.2)     • 

Advanced Cleaning and 
Decontamination (7.3) 

• • • •  

Basic Repair (8.3) • • • •  
Advanced Repair (8.4) • • •   
Training Provider • •    
MFG=Element Manufacturer; V ISP=Verified ISP; V ORG=Verified Organization; MT 
ORG=Manufacturer Trained Organization; USER=End User 
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_______________________________________________________________________________________________
1851-7     Log #11  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

Where the organization performs its own advanced inspection or advanced cleaning, the organization shall be
trained by the ensemble or ensemble element manufacturer or an ISP. Where the organization uses an ISP to perform
advanced inspection or advanced cleaning, the ISP shall be trained by the ensemble or ensemble element
manufacturer.

The element manufacturer or ISP training provider shall have instructional delivery requisite knowledge and
skills
for an instructor. Documentation shall be provided upon request to the organization and, where applicable, to the
certification organization.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.

_______________________________________________________________________________________________
1851-8     Log #12  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

Where the manufacturer’s instructions regarding the care or maintenance of the protective ensembles or
elements differ from a specific requirement(s) in this standard, the manufacturer’s instructions shall be followed for that
requirement. Manufacturers shall not be permitted to override the requirements of this standard for third party
verification.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.
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_______________________________________________________________________________________________
1851-9     Log #13  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

Advanced inspection and any necessary testing shall be performed by the element manufacturer, a
manufacturer trained organization, a manufacturer trained ISP, a verified organization or a verified ISP.

The member(s) of the organization who has received training in the advanced inspection of the ensembles or
ensemble elements shall be responsible for performing, or managing or coordinating advanced inspections or the
advanced inspection process.

The ensemble or ensemble element manufacturer or a verified ISP and the organization shall determine the
level of training required to perform advanced inspections. The ensemble or ensemble element manufacturer or verified
ISP shall provide written verification of training.

If the organization is a verified organization, they shall be permitted to determine the level of training
necessary to perform the Advanced Inspection, without any further written verification.
The remainder of Section 6.3 stays the same.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.

_______________________________________________________________________________________________
1851-10     Log #3  FAE-SPF

_______________________________________________________________________________________________
Kirk Owen, TenCate SouthernMills

1851-14
Add new sentence to the end of the existing paragraph to read as follows:

The Complete Liner Inspection shall be permitted to be conducted as part of the Advanced Inspection in lieu of the
testing specified in Section 12.1 and Section 12.2.

The Complete Liner Inspection is a more thorough inspection and typically easier to conduct than the
Light Evaluation of Liners and the Leakage Evaluation that are currently required. The addition of the proposed new
sentence would allow either the Light Evaluation of Liners and the Leakage Evaluation, or the Complete Liner Inspection
to be conducted as part of Advanced Inspections.
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_______________________________________________________________________________________________
1851-11     Log #4  FAE-SPF

_______________________________________________________________________________________________
Kirk Owen, TenCate SouthernMills

1851-2
Review Section 6.3.5.1 and Table A.6.3.5.11, and reconcile.

The list in Section 6.3.5.1 and the Table in A.6.3.5.1 do not match.

Section 6.3.5.1 and Table A.6.3.5.11, and reconcile.
Table A.6.3.5 Advanced Inspection Criteria
Add or revise the following items in Table A.6.3.5 for Coats and Trousers.
Row 3 – revise to read: Rips, tears, cuts, and abrasion
Row 20 – Loss of seam integrity.  Add an “X” in the coats and trousers column.
Row 21 – Broken or missing stitches.  Add an “X” in the coats and trousers column.
Row 23 – revise to read: Loss of wristlet elasticity, stretching, runs, cuts, or holes.
Add an “X” in the coats and trousers column.
Row 33 – revise to read: Correct assembly and size compatibility of shell, liner, and DRD.
Add new row – Closure system functionality. Add an “X” in the coats and trousers column.
Add new row – Accessories for compliance with 4.2.3. Add an “X” in the coats and trousers column, and the helmet

column.

_______________________________________________________________________________________________
1851-12     Log #14  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

Complete liner inspection of all garment elements shall be performed by the garment manufacturer, a
manufacturer trained organization, a manufacturer trained ISP, a verified organization or a verified ISP.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.
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_______________________________________________________________________________________________
1851-13     Log #15  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

The member(s) of the organization who has received training in the complete liner inspection of the garment
element shall be responsible for performing, or managing or coordinating the complete liner inspection or the complete
liner inspection process.

The garment element manufacturer or a verified ISP and the organization shall determine the level of training
required to perform complete liner inspections. The garment element manufacturer or verified ISP shall provide written
verification of training.

If the organization is a verified organization, they shall be permitted to determine the level of training
necessary to perform the Complete Liner Inspection, without any further written verification.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.

_______________________________________________________________________________________________
1851-14     Log #16  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

Complete liner inspection of all garment elements shall be conducted as part of the Advanced Inspection at a
minimum after 3 years in service and annually thereafter or whenever a problem may exist.  The liner system shall be
opened to expose all layers for inspection and testing.
The remainder of Section 6.4 stays the same.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.
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_______________________________________________________________________________________________
1851-15     Log #35  FAE-SPF

_______________________________________________________________________________________________
Christine E. Dosmann, Chesapeake Fire Dept.

1851-25
Revise text to read as follows:

The moisture barrier liner shall be tested using the hydrostatic test to evaluate the water penetration barrier
evaluated for liquid leakage, as specified in Section 12.3 Section 12.2 and shall show no leakage.

This evaluation method shall apply to moisture barrier materials and moisture barrier seams in
structural or proximity firefighting protective garment elements that are in service and are found to be leaking as a result
of the leakage evaluation applied during the advanced inspection.

Replace current paragraph 12.3.2.1, 12.3.2.1.1, and 12.3.2.1.2 with:
The same areas of the garment liner that have been found to leak when tested during advanced inspection

using the leakage evaluation in Section 12.2 shall be evaluated.
The tested areas shall coincide with the center of the test areas evaluated in accordance with Section 12.2.

A preliminary study has shown that the hydrostatic test identifies leaks in the moisture barrier that are
unlikely to result in liquid exposure of the wearer. End users are finding higher than expected failure rates in hydrostatic
testing of moisture barriers. These failures apply to material as well as seams and are leading to higher maintenance
costs and lower perceptions of barrier quality. A significant number of the failures cannot be identified visually.
moreover, there is often no apparent damage or exposure/use history that can be cited to explain the specific location of
the identified failures. Garments that show hydrostatic failures often seem to be still completely serviceable by the
respective end users, with no associated complaints of liquid leakage into the garments. In limited testing, garments that
show hydrostatic failures have not been shown to have corresponding failures within the Whole Garment Integrity Test
(Shower Test) or in other tests that attempt to simulate fireground liquid exposures.  The proposed changes rely on the
leakage evaluation (puddle test) to identify potential failure areas of the liner and moisture barrier. Where leakage is
found, it is recommended that the water penetration barrier evaluation be applied to determine the specific areas of
leakage in the moisture barrier.
The Chesapeake Fire Department has found that the existing criteria to determine moisture barrier failure has led to

unnecessary repair and replacement of moisture barriers and premature retirement of turnout gear. From August 2011
through November 2011 the Chesapeake Fire Department (CFD) experienced a 72% failure rate in moisture barriers in
pants and a 50% failure rate in moisture barrier in coats. This has led to an excessive expense to the department on fire
gear that, in the past, had been judged perfectly suitable for use, and with no adverse consequences. In just one
example, a moisture barrier for a pair of pants was sent in for repair. Upon return the CFD tested the repair site. It
passed, but a pinhole leak was found just outside the patch. According to the current standard this moisture barrier
needed (unnecessarily in our opinion) to be sent back in for repair.
There is no evidence or correlation between the level of scrutiny required by NFPA 1851 and actual exposure of the

fire fighter on the fire ground to liquids, whether water, chemical or blood. In a study conducted by Kahn, Patel, Lentz
and Bell 20 firefighters were treated for burns over a four year period. None of the burns were caused by a damaged
moisture barrier. NFPA 1851 has created a higher level of scrutiny on the overall integrity of the moisture barrier than
does NFPA 1971 for the new garment. It seems unreasonable to have a higher expectation for the in-service garment
than for the new garment.
There are several proposals aimed at modifying (reducing the scrutiny of) the moisture barrier test. Perhaps there is

some data justifying the rejection of those proposals, but none are given. The Chesapeake Fire Department does not
believe the current level of scrutiny is justified. One possible way to reduce the scrutiny of the test is to disregard minor
leaks and only focus on major leaks, as is proposed in this comment. There are other possible ways to reduce the
scrutiny of the test. Please see my other comments on this subject.

The committee does not want to permit any reduction in the barrier protection afforded by
firefighter protective clothing; however, the committee does believe that further research and investigative work should
be undertaken to enhance and improve the current methods used for evaluating moisture barrier performance in the
field and to provide scientifically based criteria for assessing their continued serviceability in a meaningful way that does
not sacrifice any level of safety or protection.
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_______________________________________________________________________________________________
1851-16     Log #38  FAE-SPF

_______________________________________________________________________________________________
Ronald L. Bove, W. L. Gore & Assoc., Inc.

1851-26
Revise text to read as follows:

The Gore recommendation is to do exactly as recommended in NFPA 1851-26, Log #31 of the 2012 ROP.
Gore has been, and remains, a proponent of stringent initial performance qualification testing, as has

been witnessed by our support of the addition of viral testing, common chemical testing, and shower testing, etc. criteria
to the performance requirements of the NFPA 1971 Standard. However, with respect to moisture barriers, each of these
tests is a pass/fail test, with no potential of response as exists in the real world for any true measure of performance.
From a presumption of minimum 'safe' performance, it has been the Committee stance over the years that the
performance of the moisture barrier should be the same after any time in the field as it was when initially tested, so the
continued use of the pass/fail criteria and the inclusion of the use of the hydrostatic test in the 1851 Complete Liner
Inspection protocol did not seem problematic at the time.
However, as compliance to 1851 increased (and is still increasing) throughout the industry, it seemed clear that the fire

service community was not happy wit the outcomes being experienced with respect to the cleaning and inspection of
their gear in accordance with NFPA 1851, particularly with respect to costs incurred in a much depressed economy. The
belief, it seems, is that gear is being repaired and/or forced into retirement when the FF/FD still believes it satisfactorily
functional. Those concerns have lead to multiple discussions, studies, (e.g., Univ. of Kentucky) and Proposals (e.g.,
Stull, 1851-25, Log #30 (Rejected); Stull, 1851-26, Log #31 (Rejected), and Gohike (Gore), 1851-27, Log #38 (Rejected)
that suggested that the inclusion of the hydrostatic test in the 1851 Complete Liner Inspection (as opposed to some
lesser test, perhaps) was actually too aggressive for the industry.
This 'overly aggressive' industry premise was somewhat supported by the University of Kentucky study: One of the

outcomes of their investigations was that for gear that was less than 4 years old (whether still in-use or retired), 18.9%
[10 out of 53 - not a terribly bad result for gear up to 4 years old] of the moisture barriers leaked when tested according
to the puddle test, but that 64.2% [34 out of 53] of the moisture barriers leaked when tested according to the hydrostatic
test. In one sense, the use of the puddle test, initially, in place of the hydrostatic test [Stull Proposal 1851-25, Log #30]
would have helped to minimize the 'overly aggressive' testing. However, in addition to the substantiation given for the
rejection of the proposal, many believe that use of the puddle test is not practical from an inspection/evaluation
efficiency point of view.
Throughout the industry, it is also mostly realized that moisture barriers don't fail the hydrostatic test exactly the same

way for each area of inspection, or from liner to liner. There can be different types of leakage (e.g., weeping, spurting,
flowing) and/or different levels of leakage (singular pin-hole, multiple pin-holes, etc.) depending on the age of the gear -
as would typically be expected from a normal degradation process. The Gohlke/Gore Proposal [1851-27, Log #38]
would have tried to manage the leakage differences, at least in numbers, by implementing a hierarchy of sorts for what
constituted the need for further action and what did not. Beyond the substantiation provided for the rejection of this
proposal, was also the comment that it injected undesirable judgment into the evaluation process of whether or not
something needed to be repaired.
The third main Proposal on this subject of moisture barrier evaluation during the Complete Liner Inspection – and the

one that Gore now supports via this Comment, and will be prepared to provide data on prior to the Austin ROC meeting
– is the previously rejected Stull Proposal [1851-26, Log #31] that proposes a grading of the type of Leakage observed
(i.e., Type I or Type 2) to determine what follow-up actions should be pursued. As hydrostatic testers are becoming
more prolific at both ISPs and FDs, the ability to evaluate a barrier will become more common place in the industry, as
could the appreciation for the Type of leakage observed. The Gore data to be presented aligns fairly well with this
potential type of leakage designation; as a result, if the end-user community and the Committee are truly looking for a
more reasonable approach to moisture barrier evaluations, Gore believes this Proposal should be reconsidered for
inclusion in the NFPA 1851 Standard.

The committee does not want to permit any reduction in the barrier protection afforded by
firefighter protective clothing; however, the committee does believe that further research and investigative work should
be undertaken to enhance and improve the current methods used for evaluating moisture barrier performance in the
field and to provide scientifically based criteria for assessing their continued serviceability in a meaningful way that does
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not sacrifice any level of safety or protection.

_______________________________________________________________________________________________
1851-17     Log #34  FAE-SPF

_______________________________________________________________________________________________
Christine E. Dosmann, Chesapeake Fire Dept.

1851-26
Revise text to read as follows:

The moisture barrier shall be tested using the hydrostatic test to evaluate the its resistance to water penetration
barrier, as specified in Section 12.3 and shall show no Type 2 leakage.

Visually inspect the visible side of the moisture barrier after 15 seconds to determine if water penetration
has occurred and rate any water penetration according to the instructions provided in Section 12.3.4.2.

Rate the observed water penetration for leak location, time of leak, and type of leak according to Table
12.3.4.2.

Any test location that shows a Type 2 rating for any of the rating categories (leak location, time of leak, and
type of leak) shall be classified as Type 2 leakage.

If any water passes through any Type 2 leakage is found for moisture barrier or moisture barrier seam, the
liner shall be removed from service and repaired or replaced.

The system for applying a pass/fail determination for hydrostatic testing of garment moisture barrier
and moisture barrier seams during the complete liner inspection does not account for the potential contribution of the
leak to the overall integrity of the garment and its ability to prevent liquid contact with the wearer. Small, non-visible
pinhole leaks randomly located on the liner do not result in exposure of the wearer when evaluated under simulated
liquid exposure conditions. In contrast, leaks which are visible, which readily occur, and which occur allowing relatively
large volumes of liquid do result in potential exposure of the wearer to liquids. The proposed system of rating the
damage at the leak location, the onset of leakage, and the type of leak provides discrimination for the significant and
potential safety associated with leaks identified by a rigorous hydrostatic test method.
The Chesapeake Fire Department has found that the existing criteria to determine moisture barrier failure has led to

unnecessary repair and replacement of moisture barriers and premature retirement of turnout gear. From August 2011
through November 2011 the Chesapeake Fire Department (CFD) experienced a 72 percent failure rate in moisture
barriers in pants and a 50 percent failure rate in moisture barrier in coats. This has led to an excessive expense to the
department on fire gear that, in the past, had been judged perfectly suitable for use, and with no adverse consequences.
In just one example, a moisture barrier for a pair of pants was sent in for repair. Upon return the CFD tested the repair
site. It passed, but a pinhole leak was found just outside the patch. According to the current standard this moisture
barrier needed (unnecessarily in our opinion) to be sent back in for repair.
There is no evidence or correlation between the level of scrutiny required by NFPA 1851 and actual exposure of the

fire fighter on the fire ground liquids, whether water, chemical or blood. In a study conducted by Kahn, Patel, Lentz and
Bell 20 firefighters were treated for burns over a four year period. None of the burns were caused by a damaged
moisture barrier, NFPA 1851 has created a higher level of scrutiny on the overall integrity of the moisture barrier than
does NFPA 1971 for the new garment. It seems reasonable to have a higher expectation for the in-service garment than
for the new garment.
There are several proposals aimed at modifying (reducing the scrutiny of ) the moisture barrier tst. perhaps there is

some data justifying the rejection of those proposals, but none are given. The Chesapeake Fire Department does not
believe the current level of scrutiny is justified. One possible way to reduce the scrutiny of the test is to disregard minor
leaks and only focus on major leaks, as is proposed in this comment. There are other possible ways to reduce the
scrutiny of the test. Plese see my other comments on this subject.

The committee does not want to permit any reduction in the barrier protection afforded by
firefighter protective clothing; however, the committee does believe that further research and investigative work should
be undertaken to enhance and improve the current methods used for evaluating moisture barrier performance in the
field and to provide scientifically based criteria for assessing their continued serviceability in a meaningful way that does
not sacrifice any level of safety or protection.
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_______________________________________________________________________________________________
1851-18     Log #37  FAE-SPF

_______________________________________________________________________________________________
Christine E. Dosmann, Chesapeake Fire Dept.

1851-27
Revise Section 6.4.5.2 by deleting "and shall show no leakage."

Revise Section 12.3.5.1 to read as follows:
Moisture barriers shall be repaired or replaced if water leaks appear in every test site or any one test site overflows

with water in less than 15 seconds.
Revise Section 12.3.5.2 to read as follows:
After testing, the moisture barrier shall be allowed to completely dry before repairing it, if needed, and returning it to

service.
The Chesapeake Fire Department has found that the existing criteria to determine moisture barrier

failure has led to unnecessary repair and replacement of moisture barriers and premature retirement of turnout gear.
From August 2011 through November 2011 the Chesapeake Fire Department (CFD) experienced a 72% failure rate in
moisture barriers in pants and a 50% failure rate in moisture barrier in coats. This has led to an excessive expense to
the department on fire gear that, in the past, had been judged perfectly suitable for use, and with no adverse
consequences. In just one example, a moisture barrier for a pair of pants was sent in for repair. Upon return the CFD
tested the repair site. It passed, but a pinhole leak was found just outside the patch. According to the current standard
this moisture barrier needed (unnecessarily in our opinion) to be sent back in for repair.
There is no evidence or correlation between the level of scrutiny required by NFPA 1851 and actual exposure of the

fire fighter on the fire ground to liquids, whether water, chemical or blood. In a study conducted by Kahn, Patel, Lentz
and Bell 20 firefighters were treated for burns over a four year period. None of the burns were caused by a damaged
moisture barrier. NFPA 1851 has created a higher level of scrutiny on the overall integrity of the moisture barrier than
does NFPA 1971 for the new garment. It seems unreasonable to have a higher expectation for the in-service garment
than for the new garment.
There are several proposals aimed at modifying (reducing the scrutiny of) the moisture barrier test. Perhaps there is

some data justifying the rejection of those proposals, but none are given. The Chesapeake Fire Department does not
believe the current level of scrutiny is justified. One possible way to reduce the scrutiny of the test is to disregard minor
leaks and only focus on major leaks, as is proposed in this comment. There are other possible ways to reduce the
scrutiny of the test. Please see my other comments on this subject.

The committee does not want to permit any reduction in the barrier protection afforded by
firefighter protective clothing; however, the committee does believe that further research and investigative work should
be undertaken to enhance and improve the current methods used for evaluating moisture barrier performance in the
field and to provide scientifically based criteria for assessing their continued serviceability in a meaningful way that does
not sacrifice any level of safety or protection.
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_______________________________________________________________________________________________
1851-19     Log #39  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

1851-33
Add definitions and supporting appendix information to read as follows:

A type of antimicrobial agent that kills or irreversibly inactivates at least 99.9 percent of all
microorganisms present on a surface.

Sanitizers reduce levels of microorganism to safe levels. The EPA requires as a minimum that a
sanitizer reduce the level of and or by 99.9% on
non-food contact surfaces within 5 minutes.

A type of antimicrobial agent that destroys or irreversibly inactivates microorganisms on
hard,inanimate surfaces and objects.

Disinfectants are only intended for hard, non-porous surfaces. Hard, non-porous surfaces do not
include the textile products used in fire fighter protective clothing. All disinfectants must be registered with the EPA and
meet specific labeling requirements. A listing of currently registered disinfectants can be found at
http://www.epa.gov/oppad001/chemregindex.htm.
Disinfectants are classified as:
Limited – Must be supported by efficacy testing against either Salmonella cholerasuis (gram-negative bacteria) or

Staphylococcus aureus (gram-positive bacteria). Limited disinfectants are found mostly in household use.
General – Must be supported by efficacy testing against both Salmonella cholerasuis and Staphylococcus aureus.

General disinfectants are used in commercial areas.
Hospital – Must be supported by Association of Analytical Communities (AOAC) Use Dilution or AOAC Germicidal

Spray efficacy testing against Staphylococcus aureus, Salmonella cholerasuis and Pseudomonas aeruginosa. The
bacteria Pseudomonas aeruginosa hides behind biofilm and is difficult to eliminate. Killing of this bacteria is required for
Hospital Disinfectants.
The EPA’s definition of a general or “broad spectrum” disinfectant is one that has public health claims for all three of

the major classes of organisms:
Bacteria – effective against gram-negative and gram-positive bacteria
Fungi – effective against at least one pathogenic fungi (usually Trichophyton mentagrophytes)
Viruses – effective against pathogenic viruses (at least one enveloped virus such as Influenza A and one

non-enveloped virus such as Adenovirus).
Sanitizers are not considered broad spectrum by EPA’s definition since they are only meant to reduce bacteria levels.
Modify current requirement to read as follows:

Organizations shall have written procedures detailing the decontamination and cleaning processes for
ensembles and ensemble elements contaminated with body fluids. Where used, these processes shall only employ
disinfectants or sanitizers that have are registered and have been properly validated as to the specification claims of
disinfection and sanitization. Selected disinfectants and sanitizers shall not degrade the performance properties of
protective ensemble elements. Universal precautions shall be observed at all times by members handling elements
known or suspected to be contaminated with body fluids.

Provide additional appendix information to A.7.1.6 to read as follows:
The U. S. Environmental Protection Agency (EPA) applies the following requirements to antimicrobial products which

bear label claims or recommendations for use in the treatment of laundry to provide disinfecting or sanitizing activity for
fabrics and/or laundry water. Label claims must distinguish between products recommended as soaking treatments prior
to laundering and products represented as additives in actual laundry operations.
Products recommended for pre-soaking soiled fabrics prior to routine laundering must be shown to be effective by

appropriate tests (e.g. AOAC Use Dilution Method for disinfectants; Sanitizer Test for inanimate non-food contact
surfaces for sanitizers) in the presence of organic soil (e.g. 5% blood serum). The directions for use must specify rinsing
of the items to remove gross filth prior to soaking, followed by complete immersion in an adequate volume of soaking
solution (at least 5:1 w/w solution to fabric ratio, e.g. half a washload in a 3 - gallon pail) at the recommended use
dilution for a specified contact time prior to the laundering operation.
A clear distinction should be made on the label between products recommended for household laundering and

products represented as commercial-industrial-institutional laundry additives. The water to fabric ratio in home machines
is about 10:1 (w/w), whereas in industrial laundering operations the ratio is about 5:1. The effectiveness of products may
be significantly altered by these differences; thus, demonstrated efficacy in one system may not be able to be
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extrapolated to the other. In addition, directions for use of household laundering products may require different dosages
for front-loading automatics (e.g. 8-10 gallon water capacity) and top-loading automatics and wringer-type washers (e.g.
12-15 gallon water capacity). Product dosages, in this instance, should be specified in household measurements.
Dosage instructions for industrial laundering may be based on pounds of dry fabric.
The directions for use of laundry additives should specify the machine cycle in which the product is to be added, water

level, temperature range, and treatment time. Compatibility of the treatment with other common laundry additives (e.g.
soaps, detergents, bleach, starch, bluing, sours, fabric softeners) should be determined in testing and addressed in
labeling, when applicable.
Efficacy data requirements for disinfectants and sanitizers intended for use as additives in laundry operations are as

follows:
Disinfection
Test standard – A proposed simulated use procedure employed by Petrocci and Clarke (Petrocci, A. M. and Clarke, P.

1969. Proposed Test Method for Antimicrobial Laundry Additives. Journal Association of Analytical Communities, 52:
836-842) is acceptable. Alternately, a simulated-use study utilizing washing machines may be employed. The following
basic elements must be incorporated in either study:
(1) The test bacteria are Staphylococcus aureus (ATCC 6538) and Klebsiella pneumonia (ATCC 4352). If the product

is intended for use on hospital linens, it must also be tested against Pseudomonas aeruginosa (ATCC 15442).
(2) The basic bacteriological procedures must be the same as those specified in the Petrocci and Clarke protocol.
(3) Tests must be conducted with 3 product samples, representing 3 different batches, one of which is at least 60 days

old. Each sample must be tested with 9 fabric swatches against each of the specified test bacteria.
(4) The method employed must be designed to include testing both the fabric and the laundry water (5 ml from the

automatic washer, or 0.5 ml from the simulated washing device in individual widemouth jars containing subculture media
and neutralizers. The laundry water-to-media volume ratio must not exceed 1:40.
(5) Growth or no-growth must be recorded and reported after a 48-hour incubation period.
Performance standard – There must be no growth in the fabric subcultures and no growth in the subcultures from the

laundry water with all test bacteria.
Sanitization
Test standard – The same type of studies referred to under "Disinfection" above must be employed for evaluating the

efficacy of laundry additives intended to sanitize laundry, with the following exceptions:
(1) Tests must be conducted with 3 samples representing 3 product batches, one of which is at least 60 days old. Each

sample must be tested with 3 cloth swatches against each test microorganism required.
(2) Quantitative bacteriological assays must be conducted and the results reported.
Performance standard – The data requirements outlined herein do not apply to sodium-calcium hypochlorites,

sodium-potassium dichloro-s-triazinetriones or trlchloro-s-triazinetrione.
These procedures may also be conducted in accordance with ASTM E2406 - 09 Standard Test Method for Evaluation

of Laundry Sanitizers and Disinfectants for Use in High Efficiency Washing Operations
Residual Self-Sanitization
Laundry operations – A clear distinction should be made on the label between products recommended for household

laundering and products represented as commercial-industrial-institutional laundry additives. The water to fabric ratio in
home machines is about 10:1 (w/w), whereas in industrial laundering operations the ratio is about 5:1. The effectiveness
of products may be significantly altered by these differences; thus, demonstrated efficacy in one system may not be
extrapolated to the other. In addition, directions for use of household laundering products may require different dosages
for front-loading automatics (e.g., 8-10 gallon water capacity) and top-loading automatics and wringer-type washers
(e.g., 12-15 gallon water capacity). Product dosages, in this instance, should be specified in household measurements.
Dosage instructions for industrial laundering may be based on pounds of dry fabric. The directions for use of laundry
additives should specify the machine cycle in which the product is to be added, water level, temperature range, and
treatment time. Compatibility of the treatment with other common additives (e.g., soaps, detergents, bleach, starch,
bluing, sours, fabric softeners) should be determined in testing an addressed in labeling, when applicable.
Test standard – A suggested protocol published by Petrocci and Clarke (J. AOAC 52:836-842) is acceptable for

treating the fabric. The basic elements outlined in the protocol of the "Quantitative Procedure" of the American
Association of Textile Chemists and Colorists (AATCC) Test Method 100 employing Staphylococcus aureus (ATCC
6538) and Klebsiella pneumoniae (ATCC 4352) are acceptable for evaluating the residual antimicrobial activity.
However, 3 samples, representing 3 different product batches must be tested, and the following modifications to the
method must be incorporated:
(1) Use a sufficient number of swatches placed exactly on top of each other so that they completely absorb 1 ml of

inoculum which is prepared to contain at least 107 microorganisms/ml.
(2) The number of swatches used per jar must be reported.
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(3) Incubation must be at 20-21°C (68-70°F).
(4) Quantitative bacteriological assays should be performed at the following time intervals: 0, 30 min., 1-hr, 3-hr, 6-hr,

and 24-hr. Consideration could be given to fewer or different time intervals, depending on the label claims, on a
case-by-case basis.
Performance standard – For residual self-sanitizing claims against pathogenic microorganisms, the reduction of each

test microorganism must be at least 99.9% over the "0-time" control and the parallel untreated inoculated control.
All disinfectants and sanitizers should be shown to not degrade the performance properties of protective ensemble

elements by using similar procedures described in A.7.1.9.

The submitter of the comment and the TC believes that further research should be undertaken
for providing detailed guidance to the fire service and service providers in their selections of agents  for biological
decontamination.

_______________________________________________________________________________________________
1851-20     Log #17  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

When a manufacturer trained ISP or verified ISP is used for cleaning or decontamination, the Verified ISP shall
demonstrate, to the organization’s satisfaction, that the procedures for cleaning and decontamination do not
compromise the performance of ensembles and ensemble elements.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.
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_______________________________________________________________________________________________
1851-21     Log #18  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

Advanced cleaning shall be performed by the element manufacturer, a manufacturer trained organization, a
manufacturer trained ISP, a verified organization or a verified ISP.

The member(s) of the organization who has received training in the advanced cleaning of the ensembles or
ensemble elements shall be responsible for performing, managing, or coordinating advanced cleaning or the advanced
cleaning process. The advanced cleaning shall be managed by a member of the organization or conducted by
members of the organization who have received training in the advanced cleaning of protective ensembles and
ensemble elements. The ensemble or ensemble element manufacturer or verified ISP and the organization shall
determine the level of training required to perform advanced cleaning. The ensemble or ensemble element manufacturer
or verified ISP shall provide written verification of training.

The ensemble or ensemble element manufacturer or verified ISP and the organization shall determine the level
of training required to perform advanced cleaning. The ensemble or ensemble element manufacturer or verified ISP
shall provide written verification of training.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.

_______________________________________________________________________________________________
1851-22     Log #19  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

The training of the organization’s personnel shall be performed by the element manufacturer or a verified ISP,
who will provide written documentation of training.

If the organization is a verified organization, they shall be permitted to determine the level of training necessary
to perform Advanced Cleaning without any further written verification.
The remainder of Section 7.3 stays the same.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.
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_______________________________________________________________________________________________
1851-23     Log #20  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-1
Revise text to read as follows:

All repairs shall be performed by the original manufacturer, a verified ISP who has received training, or a
member of the verified organization who has received training. Training shall be provided by the an element
manufacturer or by verified ISP in the repair of ensembles or ensemble elements.

Requirements for garment element repair shall be specified in Section 8.2 through 8.4.
The member(s) of the organization who has received training in the repair of the ensembles or ensemble

elements shall be responsible for performing or managing repairs.
Ensembles or ensemble elements shall be subjected to advanced cleaning, when necessary, before any repair

works is undertaken.  Ensembles contaminated by CBRN terrorism agents shall be immediately retired after CBRN
exposure is confirmed and shall not be reused.

All repairs and alterations to the ensemble or ensemble element shall be done in a manner and using like
materials and components that are compliant with NFPA 1971, Standard on Protective Ensembles for Structural Fire
Fighting and Proximity Fire Fighting.

Due to the different methods of construction, the ensemble or ensemble element manufacturer shall be
contacted if the verified organization or verified ISP is unsure of whether a repair can be accomplished without adversely
affecting the integrity of the ensemble or ensemble element.

Replacement interface components shall be installed in a manner consistent with the ensemble or ensemble
element manufacturer’s method of construction.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.

All repairs shall be performed by the original manufacturer, a verified ISP who has received training, or a
member of the verified organization who has received training.

Training shall be provided by the an element manufacturer or by verified ISP in the repair of ensembles or
ensemble elements.

Requirements for garment element repair shall be specified in Section 8.2 through 8.4.
The member(s) of the organization who has received training in the repair of the ensembles or ensemble

elements shall be responsible for performing or managing repairs.
8.1.4 Ensembles or ensemble elements shall be subjected to advanced cleaning, when necessary, before any

repair works is undertaken.  Ensembles contaminated by CBRN terrorism agents shall be immediately retired after
CBRN exposure is confirmed and shall not be reused.

All repairs and alterations to the ensemble or ensemble element shall be done in a manner and using like
materials and components that are compliant with NFPA 1971, Standard on Protective Ensembles for Structural Fire
Fighting and Proximity Fire Fighting.

Due to the different methods of construction, the ensemble or ensemble element manufacturer shall be
contacted if the verified organization or verified ISP is unsure of whether a repair can be accomplished without adversely
affecting the integrity of the ensemble or ensemble element.

Replacement interface components shall be installed in a manner consistent with the ensemble or
ensemble element manufacturer’s method of construction.

Manual Style change to separate two shall within one section on 8.1.1.
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_______________________________________________________________________________________________
1851-24     Log #21  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

The repairs specified in this section shall be performed by the element manufacturer, the organization, manufacturer
trained organizations, manufacturer trained ISP’s, verified organizations or verified ISP’s. Basic repairs shall be limited
to the following:
(1) Patching of minor tears, char marks, and ember burns to a separable outer shell
(2) Repairing of skipped, broken, and missing stitches to a separable outer shell
(3) Replacement of missing hardware, excluding positive closure systems to a separable outer shell
(4) Reclosing of the liner of a garment after inspection

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.
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_______________________________________________________________________________________________
1851-25     Log #22  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

The repairs specified in this section shall be conducted by the element manufacturer, a verified
organization, or a verified ISP meeting the requirements as specified in Chapter 11, Verification.

Major repairs to the garment outer shell shall be performed consistent with the garment element manufacturer’s
methods. The garment element manufacturer shall be contacted if the organization is unsure of the complexity of the
repair. whether a repair is major or minor.

All repairs to the garment moisture barrier shall be performed consistent with the moisture barrier
manufacturer’s methods. The original garment element manufacturer shall be contacted The organization shall contact
the original garment element manufacturer if the organization is unsure as to whether an area to be repaired contains a
moisture barrier.

Repairs to garment thermal liners shall be permitted provided there is no stitching through the moisture barrier.
Due to labeling requirements, as well as the complexity and specialized equipment needed to replace entire

garment element component layers (e.g., the outer shell), moisture barrier, or thermal liner), only the garment element
manufacturer or the garment element manufacturer’s designated verified ISP shall replace entire garment component
layers.

Restitching of more than 25 continuous mm (1 continuous in.) of a Major A seam shall require consulting the
garment element manufacturer and shall be conducted in a manner consistent with the garment element manufacturer’s
methods.

Repairs to Major B seams in the moisture barrier shall require consulting the garment element manufacturer and
shall be conducted in a manner consistent with the barrier manufacturer’s recommendations.

Repairs to Major B seams in the thermal liner that do not affect any moisture barrier material shall be
permitted. Restitching of more than 25 continuous mm (1 continuous in.) of any Major B seams shall require consulting
the garment element manufacturer and shall be conducted in a manner consistent with the garment element
manufacturer’s methods.

All repaired stress areas shall be reinforced in a manner consistent with the garment element manufacturer’s
methods.

If replacing trim necessitates sewing into a Major A seam, trim replacement shall be conducted in a manner
consistent with the garment element manufacturer’s methods.

Replacement zippers shall be installed in a manner consistent with the garment element manufacturer’s
method of construction. If the complexity of the repair is uncertain, the garment element manufacturer shall be
consulted.

Replacement hook-and-loop fastener tape shall be installed in a manner consistent with the garment element
manufacturer’s method of construction. If the complexity of the repair is uncertain, the garment element manufacturer
shall be consulted.

Replacement reinforcement materials shall be installed in a manner consistent with the garment element
manufacturer’s method of construction.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.
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_______________________________________________________________________________________________
1851-26     Log #6  FAE-SPF

_______________________________________________________________________________________________
Kirk Owen, TenCate SouthernMills

1851-2
Add new text to read as follows:

Organizations may acquire a replacement complete liner assembly (thermal barrier and moisture barrier) from
the original garment manufacturer, and install that replacement liner assembly in the original outer shell. The exception
to this is sewn in liner assemblies. Liner assemblies that are sewn into the outer shell should be replaced in accordance
with Section 8.4.5.

I do not believe it was the intent of the Committee in this requirement to prevent an organization from
simply installing a replacement liner assembly. This annex item clarifies that this is allowable.

_______________________________________________________________________________________________
1851-27     Log #23  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

In addition to the requirements in Section 8.1, All repairs to helmet components other than as specified herein
shall be performed in accordance with the helmet element manufacturer’s instructions.

Where there is indication of a crack, dent, abrasion, bubbling, soft spot, discoloration, or warping in the helmet
shell, the helmet element manufacturer or manufacturer trained ISP or verified ISP shall be contacted to determine
serviceability.
The remainder of Section 8.5 stays the same.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.
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_______________________________________________________________________________________________
1851-28     Log #24  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

All repairs to glove components shall be
performed in accordance with the glove element manufacturer’s instructions. The glove manufacturer shall be contacted
to determine feasibility of the repair.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.

all repairs to glove components shall be
performed in accordance with the glove element manufacturer’s instructions.

The TC has addressed the issue in Section 8.1.5.

_______________________________________________________________________________________________
1851-29     Log #25  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

In addition to the requirements in Section 8.1, All repairs to footwear components shall be performed in
accordance with the footwear manufacturer’s instructions.

Other than the replacement of bootlaces and zipper assemblies, all repairs to boots shall be performed by the
footwear element manufacturer shall be contacted to determine feasibility of the repair or manufacturer trained ISP or
verified ISP.

All replacement bootlaces and zippers shall be provided by the footwear element manufacturer.
The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has

continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.
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_______________________________________________________________________________________________
1851-30     Log #26  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

In addition to the requirements in Section 8.1, All repairs to hoods, helmet covers, and proximity
shrouds shall be performed in accordance with the element manufacturers’ instructions.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.

_______________________________________________________________________________________________
1851-31     Log #27  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

In addition to the requirements in Section 8.1, All repairs to ensembles with optional CBRN
protection shall be referred to the ensemble manufacturer for repair.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9. These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.

In addition to the requirements in Section 8.1, all repairs to ensembles with optional CBRN
protection shall be referred to the ensemble manufacturer. for repair

The TC removed the for "for repairs" to clarify the standard.
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_______________________________________________________________________________________________
1851-32     Log #40  FAE-SPF

_______________________________________________________________________________________________
Daniel E. Nichols, Roosevelt Fire District

1851-33
Same text as proposed in 1851-33.

In reviewing the committees direction to the reason for rejection of 1851-36, my position still remains
that the degradation of textile materials in ensembles is different than that found in the construction of boots and
helmets.
In research of other national recognized standards dealing with materials, I did not find anywhere where boots or

helmets are required to be retired based on a time-specific date.
The standard for industrial head protection, ANSI Z89.1 (as referenced in 29 CFR 1926), which covers 'hard hats',

does not have a finite 'time from manufacture' retirement. If the position is that UV degrades the outer shell of the helmet
(though no test was provided to show this), then it would be logical that the nationally-mandated testing standard for
workplace head protection would already require such retirement. However, a review of manufacturer's instructions with
the hard hats only refer the taking UV exposure into consideration when evaluating (i.e. performance evaluating) the
hard hat's fitness. This performance evaluation should also be utilized for helmets, not the date from manufacture.
I also would like to add that only component of a component of a complete firefighter envelope, the SCBA and

facepiece, does not have a definitive retirement date from manufacture. This one component has been studied by NIST
and is the weakest link in the entire envelope.
Regarding boots; a review of ASTM testing methods for rubber and leather against the effects of UV does not provide

any results except for that of discoloration. Reviewing the locations where UV is constantly exposed to rubber products,
like tires and roofs, and the long-standing outdoor resilience of leather products, it is still evident that rubber and leather
do not have the same effect of UV as textiles. Therefore, these materials still should not be regulated in the same
fashion.
Besides the technical justification stated above, the financial hardship of the requirement is overbearing. Our Fire

District has approximately 100 active, riding volunteer members and to outfit them all to stay in compliance with this
requirement will cost us over $30,000 a year (today's prices) once we upgrade everyone. some of the PPE we will be
getting rid of has never seen a fire!
The requirements of an NFPA standard are enforceable. Our Fire District faced violations and potential fines in 2011

from New York State PESH because of an NFPA standard that was not referenced in any CFR regulation but was a
'nationally recognized standard' for maintenance of firefighting equipment.
I would ask that the committee take into consideration the drastic effect this has on all types of fire departments across

the country and review the technical data you have on this issue. To this end, these final comments also reflect my
position of support for 1851-36.
I would invite any committee member to contact me to discuss further by the contact information in this comment form.
Thank you for your consideration.

The technical committee spent considerable time discussing the issue of mandatory retirement.
The technical committee is rejecting this proposal and is making no changes to the retirement criteria based on the
following factors:
(1) Since the NFPA standards are revised every five years, the ten years represents two revision cycles which
incorporate significant enough performance enhancements in ensembles and ensemble elements to warrant retirement
of PPE 10 years from the date of manufacture.
(2) In the absence of a scientifically-validated test method that would support modifying or eliminating the current
mandatory retirement of 10 years, the Technical Committee confirmed the existing 10 year requirement for all PPE.
(3) In the absence of a non-destructive test or evaluation method that can conclusively and reliably determine PPE
remains compliant with the performance requirements in place at the time of manufacture, the committee continues to
support the existing retirement criteria.
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_______________________________________________________________________________________________
1851-33     Log #32  FAE-SPF

_______________________________________________________________________________________________
Christine E. Dosmann, Chesapeake Fire Dept.

1851-36
Revise text to read as follows:

Structural firefighting ensembles and ensemble elements shall be retired in accordance with Section 10.2.1, no
more than 10 years from the date the ensembles or ensemble elements were manufactured. Structural firefighting
ensembles and ensemble elements that have followed the cleaning, inspection and repair requirements of this standard
at least annually shall either be retired or shall be assigned to inventory under "loaner gear status" 10 years from the
date the ensembles or ensemble elements were manufactured. This gear is eligible to be used by front line firefighters
on a temporary basis while their issued gear is being repaired. This gear must b inspected cleaned, inspected and
repaired annually while in inventory. This gear shall be retired in accordance with Section 10.2.1 twelve years after date
of manufacture.

Proximity firefighting ensembles and ensemble elements shall be retired in accordance with Section 10.2.1, no
more than 10 years from the date the ensembles or ensemble elements were manufactured. Proximity firefighting
ensembles and ensemble elements that have followed the cleaning, inspection and repair requirements of this standard
at least annually shall either be retired or shall be assigned to inventory under "loaner gear status" 10 years from the
date the ensembles or ensemble elements were manufactured. This gear is eligible to be used by front line firefighters
on a temporary basis while their issued gear is being repaired. This gear must be inspected cleaned, inspected and
repaired annually while in inventory. This gear shall be retired in accordance with Section 10.2.1 twelve years after date
of manufacture.

Ensembles and ensemble elements that have annual advanced cleaning and inspections in
accordance with the requirements of this standard should be allowed to be used more than 10 years after manufacture.
By following a program for inspection, care and maintenance as outlined in this standard, and limiting its use, this gear
should be allowed to be included in inventory and be used as loaner gear while issued gear is being repaired. Most fire
departments struggle with the cost associated with a quality PPE program. Allowing gear that is ten to twelve years old
to be used as loaner gear will assist fire departments in their PPE programs. This will improve inventory and reduce
some of the cost associated with a PPE program. This gear is only being used temporarily. Firefighters will be issued
gear that is within in two revision cycles and will benefit from all the enhancements u-to-date gear provides.
The Chesapeake Fire Department, like most fire departments, struggles with the costs associated with a quality PPE

program. The CFD has had several instances in which hear was retired because it was ten years old. This gear still had
the original manufacturer's tags on it. This gear had never been worn. In our opinion, this is an unjustified expense.
There are other possible ways to modify the ten year requirement. Please see my other comments on this subject.

The technical committee spent considerable time discussing the issue of mandatory retirement.
The technical committee is rejecting this proposal and is making no changes to the retirement criteria based on the
following factors:
(1) Since the NFPA standards are revised every five years, the ten years represents two revision cycles which
incorporate significant enough performance enhancements in ensembles and ensemble elements to warrant retirement
of PPE 10 years from the date of manufacture.
(2) In the absence of a scientifically-validated test method that would support modifying or eliminating the current
mandatory retirement of 10 years, the Technical Committee confirmed the existing 10 year requirement for all PPE.
(3) In the absence of a non-destructive test or evaluation method that can conclusively and reliably determine PPE
remains compliant with the performance requirements in place at the time of manufacture, the committee continues to
support the existing retirement criteria.
(4) Placing retired gear into a loaner program will allow for retired gear to be placed and used on the frontline.  The
concept of the loaner program circumvents the 10 year replacement requirement in the standard. The committee
believes that equipment in the loaner program should meet the same requirements as frontline gear.
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_______________________________________________________________________________________________
1851-34     Log #33  FAE-SPF

_______________________________________________________________________________________________
Christine E. Dosmann, Chesapeake Fire Dept.

1851-36
Revise text to read as follows:

Structural firefighting ensembles and ensemble elements, with the exception of helmets, shall be retired in
accordance with Section 10.2.1, no more than 10 years from the date the ensembles or ensemble elements were
manufactured. Structural firefighting helmets that have followed the cleaning, inspection and repair requirements of this
standard at least annually shall be retired 15 years from the date the ensemble elements were manufactured.

Helmets that have annual advanced cleaning and inspections in accordance with the requirements of
this standard should be allowed to be used more than 10 years after manufacture. By following a program for inspection,
care and maintenance as outlined in this standard, helmets may be safely used for more than 10 years. Since helmet
construction and design does not change as much as the rest of the ensemble, a helmet that has been through three
revision cycles is not going to be significantly different than a helmet that has only been through two cycles. Helmet is
the one ensemble element that truly does not "wear out" within ten years. The Chesapeake Fire Department, like most
fire departments, struggles with the costs associated with a quality PPE program. Allowing helmets to be used for 15
years will save money.
There are other possible ways to modify the ten year requirement. Please see my other comments on this subject.

The technical committee spent considerable time discussing the issue of mandatory retirement.
The technical committee is rejecting this proposal and is making no changes to the retirement criteria based on the
following factors:
(1) Since the NFPA standards are revised every five years, the ten years represents two revision cycles which
incorporate significant enough performance enhancements in ensembles and ensemble elements to warrant retirement
of PPE 10 years from the date of manufacture.
(2) In the absence of a scientifically-validated test method that would support modifying or eliminating the current
mandatory retirement of 10 years, the Technical Committee confirmed the existing 10 year requirement for all PPE.
(3) In the absence of a non-destructive test or evaluation method that can conclusively and reliably determine PPE
remains compliant with the performance requirements in place at the time of manufacture, the committee continues to
support the existing retirement criteria.
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1851-35     Log #28  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

In order for an organization or ISP to be verified, it shall meet the requirements of this chapter.
Verification of the organization or ISP shall include advanced inspection, advanced cleaning and advanced

repairs of garment elements only. Verification of the organization or ISP shall not apply to helmet elements, glove
elements, footwear elements, hood element, or optional CBRN ensembles.

An organization or ISP shall be permitted to be verified for Advance Cleaning and Advanced Inspection only.
The verification listing shall contain the repair categories that the organization or the ISP is verified to conduct.  Repair
categories shall be garment outer shell repairs, garment moisture barrier repairs, and garment thermal barrier

Where an organization or ISP is verified for conducting repairs, the organization or ISP shall also be verified
for Advanced Cleaning and Advanced Inspection.

The verified organization or ISPs shall be listed.  The listing shall contain Advanced Cleaning; Advanced
Inspection and/or the Repair categories that the organization or the ISP is verified to conduct.  Repair categories shall
be garment outer shell repairs, garment moisture barrier repairs and garment thermal barrier repairs.

Where the certification listing includes the moisture barrier repair category, the listing shall include the
moisture barrier manufacturer and trade name designation.

All verification of the organization or ISP shall be performed by a certification organization that meets at least
the requirements specified in Section 11.2 and that is accredited for personal protective equipment in accordance with
ISO Guide 65, . The accreditation shall be
issued by an accreditation body operating in accordance with ISO 17011,

.
The verified organization or verified ISP shall not use the NFPA name or the name or identification of this

standard, NFPA 1851, in any statements about its services unless the services are verified as compliant to this
standard.

No provider of the services covered by this standard shall claim to be an ISP, a Verified ISP or a Verified
Organization unless they comply with all of the requirements in this Standard and are third party verified in accordance
with the requirements of this chapter.

All verified organizations or ISPs shall be listed by the certification organization.
The certification organization shall not issue any new verifications to the 2008 edition of NFPA 1851, Standard

on Selection, Care and Maintenance of Protective Ensembles for Structural Fire Fighting and Proximity Fire Fighting, on
or after the NFPA effective date for the 2013 edition which is [NEW EFFECTIVE DATE TO BE INSERTED]

Organizations or ISP’s verified to the 2008 edition of NFPA 1851, Standard on Selection, Care and
Maintenance of Protective Ensembles shall undergo verification to the 2013 edition of NFPA 1851 within 6 months of the
NFPA effective date for the 2013 edition which is [NEW EFFECTIVE DATE TO BE INSERTED]

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9.  These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.
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1851-36     Log #29  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

For verification of the organization’s or ISP’s services, the certification organization shall conduct both
inspection and testing as specified in this section.

All inspections, evaluations, conditioning, and testing for verification of the organization or ISP shall be
conducted by a certification organization’s testing laboratory that is accredited in accordance with the requirements of
ISO 17025, .

The certification organization’s testing laboratory’s scope of accreditation to ISO 17025,
, shall encompass testing of personal protective equipment.

The accreditation of a certification organization’s testing laboratory shall be issued by an accreditation body
operating in accordance with ISO 17011,

.
A certification organization shall be permitted to utilize conditioning and testing results conducted by an

organization or an ISP for verification provided the organization or the ISP testing laboratory meets the requirements
specified in Sections 11.3.5.1 through 11.3.5.5.

Where an organization or an ISP provides conditioning and testing results to the certification organization,
the organization’s or ISP’s testing laboratory shall be accredited in accordance with the requirements of ISO 17025,

.
The organization or ISP testing laboratory’s scope of accreditation to ISO 17025,

, shall encompass testing of personal protective equipment.
The accreditation of an organization’s or ISP’s testing laboratory shall be issued by an accreditation body

operating in accordance with ISO 17011,
.

The certification organization shall also approve the organization’s or ISP’s testing laboratory.
The certification organization shall determine the level of supervision and witnessing of the conditioning and

testing for verification conducted at the organization’s or ISP’s testing laboratory.
Sampling levels for testing and inspection shall be established by the certification organization and the

organization or the ISP to ensure reasonable and acceptable reliability at a reasonable and acceptable confidence level
that repair services are compliant to this standard, unless such sampling levels are specified herein.

For verification of an organization’s or an ISP’s advanced cleaning services, the certification organization shall
evaluate the organization’s or ISP’s procedures in accordance with Section 7.3 of this standard.

For verification of an organization’s or an ISP’s advanced inspection services, the certification organization shall
evaluate the organization’s or ISP’s procedures in accordance with Sections 6.3 and 6.4 of this standard.

For verification of an organization’s or an ISP’s repair services, the following series of tests shall be required for
each repair category for which the organization or the ISP is verified. Testing shall be conducted using new materials as
outlined in Table 11.3.9(a) through Table 11.3.9(c).

******Insert Table 11.3.9(a) Here******

******Insert Table 11.3.9(b) Here******

******Insert Table 11.3.9(c) Here******

For repairs to tears in the outer shell, moisture barrier, and thermal barrier, the certification organization shall
create the tear in the material(s) to be repaired in accordance with Figure 11.3.9.1.

26Printed on  5/14/2012



F2012_ROC_NFPA 10_Log #29_Table 11.3.9(a)_Rec 

Table 11.3.9(a) Outer Shell Repairs 

Who Makes Repair Sample Material Test 
Organization 5 ft felled seam  

5 ft overedge seam 
Outer shell material(s) 
utilized by the 
organization 

NFPA 1971 — 7.1.13 

 Small tear patch Patched tear made from 
the outer shell material 
utilized by the 
organization 

NFPA 1851 — 8.2.3 

ISP 5 ft felled seam  
5 ft overedge seam 

7.5 osy Nomex IIIa plain 
weave fabric 

NFPA 1971 — 7.1.13 

 Small tear patch Patched tear made from 
7.5 osy Nomex IIIa plain 
weave fabric 

NFPA 1851 — 8.2.3 
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Table 11.3.9(b) Thermal Liner Repairs 

Who Makes Repair Sample Material Test 
Organization 5 ft felled seam  

5 ft overedge seam 
Thermal liner material(s) 
utilized by the 
organization 

NFPA 1971 — 7.1.13 

  Small tear patch Patched tear made from 
the thermal liner material 
utilized by the 
organization 

NFPA 1851 — 8.2.3 

ISP 5 ft felled seam  
5 ft overedge seam 

Blended filament/spun 
face cloth quilted to two 
layers of E89 

NFPA 1971 — 7.1.13 

  Small tear patch Patched tear made from 
blended filament/spun 
face cloth quilted to two 
layers of E89 

NFPA 1851 — 8.2.3 
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Table 11.3.9(c)  Moisture Barrier Repairs 

Who Makes Repair Sample Material Test 
Organization 5 ft seam Moisture barrier 

material(s) utilized by the 
organization 

NFPA 1971 — 7.1.13 

  Hole patch Patched hole made from 
the moisture barrier 
material(s) utilized by the 
organization 

NFPA 1851 — 8.2.3 and 
NFPA 1971 — 7.1.15 in 
the as-received condition 

  Tear patch Patched tear made from 
the moisture barrier 
material(s) utilized by the 
organization 

NFPA 1851 — 8.2.3 and 
NFPA 1971 — 7.1.15 in 
the as-received condition 

ISP 5 ft seam All moisture barrier 
materials repaired by the 
ISP 

NFPA 1971 — 7.1.13 

  Hole patch Patched hole made from 
the moisture barrier 
materials repaired by the 
ISP 

NFPA 1851 — 8.2.3 and 
NFPA 1971 — 7.1.15 in 
the as-received condition 

  Tear patch Patched hole made from 
the moisture barrier 
materials repaired by the 
ISP 

NFPA 1851 — 8.2.3 and 
NFPA 1971 — 7.1.15 in 
the as-received condition 
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******Insert Figure 11.3.9.1 Tear Repairs Here****** [Figure 11.3.9.1 Not Submitted]

For moisture barrier hole repairs, the certification organization shall create the hole in the material(s) to be
repaired in accordance with Figure 11.3.9.2

******Insert Figure 11.3.9.2 Hole Repairs Here****** [Figure 11.3.9.2  Not Submitted]

The certification organization shall not allow test specimens that have been conditioned and tested for one
method to be reconditioned and tested for another test method unless specifically permitted in the test method.

For verification of an organization’s or ISP’s Advanced Inspection services, the documentation and
measurements specified in Table 11.1.10 shall be evaluated and verified to be compliant by the Certification
Organization.

******Insert Table 11.3.10 Here******

For verification of an organization’s or ISP’s Advanced Cleaning services, the documentation and
measurements specified in Table 11.3.11 shall be evaluated and verified to be compliant by the Certification
Organization.

******Insert Table 11.3.11 Here******

The organization or the ISP shall maintain all inspection and test data from the certification
organization used in the verification of the organization’s or the ISP’s services. The organization or ISP shall provide
such data, upon request, to the purchaser or authority having jurisdiction.

All categories that are verified in accordance with this standard shall undergo verification on an
annual basis.
No changes to Section 11.4.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9.  These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.
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Table 11.3.10 Advanced Inspection Evaluation 

NFPA 1851 Clause to be Evaluated Method of Evaluation 

6.3.2 Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

6.3.4 Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

6.3.5.1 (1)-(4) and (6)-(15) Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

6.3.5.7 Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

6.3.6.1 Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

6.4.2 Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

6.4.4 Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

6.4.5 Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 
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Table 11.3.11 Advanced Cleaning Evaluation 

NFPA 1851 Clause to be Evaluated Method of Evaluation 

7.3.4 Audit or review of organization’s or ISP’s procedures and 
documentation by Certification Organization 

7.3.5 Audit or review of organization’s or ISP’s procedures and 
documentation by Certification Organization 

7.3.6 Audit or review of organization’s or ISP’s procedures and 
documentation by Certification Organization 

7.3.7 (1)-(3) and (5)-(9) Audit or review of organization’s or ISP’s procedures and 
documentation by Certification Organization 

7.3.7(4) Direct measurement or observation by a representative of the 
Certification Organization 

7.3.9 Audit or review of organization’s or ISP’s procedures and 
documentation by Certification Organization 

7.3.14 Audit or review of organization’s or ISP’s procedures and 
documentation by Certification Organization 

7.4.1 Audit or review of organization’s or ISP’s procedures and 
documentation by Certification Organization 

7.4.2 Audit or review of organization’s or ISP’s procedures and 
documentation by Certification Organization 

7.4.3 (1)-(3) and (5)-(6) Audit or review of organization’s or ISP’s procedures and 
documentation by Certification Organization 

7.4.3(4) Direct measurement or observation by a representative of the 
Certification Organization 
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1851-37     Log #36  FAE-SPF

_______________________________________________________________________________________________
Christine E. Dosmann, Chesapeake Fire Dept.

1851-27
Revise text to read as follows:

The apparatus shall provide for the pressurization of water against the garment element moisture barrier
area at a pressure of 6.9 kPa (1 psi) 0.7 kPa (0.1 psi) for at least 15 sec. The 6.9 kPa (1 psi) 0.7 kPa (0.1 psi) pressure
shall be achieved within 10 sec.

Introduce a water pressure of 1.0 psi 0.7 kPa (0.1 psi) against the moisture barrier for a period of not less
than 15 sec.

The Chesapeake Fire Department has found that the existing criteria to determine moisture barrier
failure has led to unnecessary repair and replacement of moisture barriers and premature retirement of turnout gear.
From August 2011 through November 2011 the Chesapeake Fire Department (CFD) experienced a 72% failure rate in
moisture barriers in pants and a 50% failure rate in moisture barrier in coats. This has led to an excessive expense to
the department on fire gear that, in the past, had been judged perfectly suitable for use, and with no adverse
consequences. In just one example, a moisture barrier for a pair of pants was sent in for repair. Upon return the CFD
tested the repair site. It passed, but a pinhole leak was found just outside the patch. According to the current standard
this moisture barrier needed (unnecessarily in our opinion) to be sent back in for repair.
There is no evidence or correlation between the level of scrutiny required by NFPA 1851 and actual exposure of the

fire fighter on the fire ground to liquids, whether water, chemical or blood. In a study conducted by Kahn, Patel, Lentz
and Bell 20 firefighters were treated for burns over a four year period. None of the burns were caused by a damaged
moisture barrier. NFPA 1851 has created a higher level of scrutiny on the overall integrity of the moisture barrier than
does NFPA 1971 for the new garment. It seems unreasonable to have a higher expectation for the in-service garment
than for the new garment.
There are several proposals aimed at modifying (reducing the scrutiny of) the moisture barrier test. Perhaps there is

some data justifying the rejection of those proposals, but none are given. The Chesapeake Fire Department does not
believe the current level of scrutiny is justified. One possible way to reduce the scrutiny of the test is to disregard minor
leaks and only focus on major leaks, as is proposed in this comment. There are other possible ways to reduce the
scrutiny of the test. Please see my other comments on this subject.

The committee does not want to permit any reduction in the barrier protection afforded by
firefighter protective clothing; however, the committee does believe that further research and investigative work should
be undertaken to enhance and improve the current methods used for evaluating moisture barrier performance in the
field and to provide scientifically based criteria for assessing their continued serviceability in a meaningful way that does
not sacrifice any level of safety or protection.
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1851-38     Log #30  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, LION

1851-2
Revise text to read as follows:

Examples of organizations include, but are not limited to, fire departments, police and other
law enforcement departments, rescue squads, EMS providers, and hazardous materials response teams.

A manufacturer trained organization receives training from an element manufacturer or a verified ISP in
cleaning, inspection and repair services for that organization’s own elements. For garment elements, this entity has not
received any formal verification from a third party certification organization.

A manufacturer trained ISP receives training from an element manufacturer or a verified ISP in cleaning,
inspection and repair services.  For garment elements, this entity has not received any formal verification from a third
party certification organization.

A verified organization has demonstrated the ability to conduct cleaning, inspection and repairs to a third
party certification organization in accordance with this standard and is not required to have the approval of the element
manufacturer to perform these services.  Verified organizations are permitted to conduct these services for other
organizations.

A verified ISP has demonstrated the ability to conduct cleaning, inspection and repairs to a third party
certification organization in accordance with this standard and is not required to have the approval of the element
manufacturer to perform these services.

The end user should always request the list of repair categories for which the verified ISP is approved to
perform from the ISP.

It should be noted that the intent of this requirement is not to allow manufacturers to dictate which verified ISP
an organization must use.  The organization is allowed a choice in service providers for cleaning, inspection and repairs.

For any inspection program to be effective, ensembles and ensemble elements should be evaluated by
trained individuals. The individuals evaluating the ensembles and ensemble elements should understand the limitations
of each element and recognize the signs of failure. Utilizing trained individuals provides consistency on whether an item
should be repaired or retired. The manufacturer and the organization; or the verified ISP and the organization or a
verified organization should determine the level of training required to perform advanced inspections. Resources for
training that should be considered, as a minimum, are the manufacturer(s) of the elements in use; the Fire and
Emergency Manufacturers and Services Association (FEMSA) user guides; NFPA 1500,

; and professional cleaning and repair facilities.
Although some hardware can be replaced in the field, it should be noted that field application might not be as

permanent or as strong as when the hardware is replaced at the factory, by a verified organization, or by a verified ISP.
For elements that are being repaired by a verified ISP, the following questions should be asked to determine if

the verified ISP is knowledgeable enough to insure repaired elements are save and serviceable. It is important that the
organization request information for the verified ISP so that the organization can make an informed decision about who
and how their gear is being maintained. The following questions should provide assistance in making that decision, but
they should not be considered to be all inclusive and the organization may have other questions they would like to ask
as well.
1)  Can the ensemble or ensemble element be repaired (i.e. is the damage too severe, or does the age and/or overall

condition of the garment make a repair too costly or safety prohibitive?
2)  Does the Verified ISP have a certificate they can provide for review?
3)  Carefully read the certificate and/or the certification organization’s listing. It will identify what materials the Verified is

verified to repair. Some verifications are limited to outer shells and therefore cannot repair moisture barriers. Other
verified ISP’s elect to only become verified to work on specific moisture barrier fabrics, not all. It is important to confirm
that a verified ISP has been verified to work on the specific type of moisture barrier found in your garment.
4)  Does the verified ISP have liability insurance for repair of replacement of lost or stolen ensembles or ensemble

elements?
5)  The verified ISP should have a quality assurance program and should make that program available to you upon

request.
6)  Does the verified ISP take appropriate steps to prevent cross contamination between any and all items being

repaired?
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7)  Does the verified ISP have training to do the required repair?
8)  Does the verified ISP have documentation that the repair was completed?
9)  Does the verified ISP have current calibration data for the gauges used on the Hydrostatic testing apparatus?
10)  Does the verified ISP follow guidelines of the moisture barrier manufacturer for repair of moisture barriers?
11)  At what point do you make the decision to replace a moisture barrier rather than repair it?  Does age enter into

your decision?
12)  If a moisture barrier has been repaired previously (examples – patches on the fabric, re-seam-sealing small areas

of the seam), and additional punctures or taping issues are found, at what point do you stop repairing, and make the
decision to replace the moisture barrier?  Does age enter into your decision?
13)  Has the verified ISP attended seminars provided by moisture barrier manufacturers for proper testing and repair?
14)  Does the verified ISP have documentation that they can provide warranty repairs for the moisture barrier

manufacturer’s products? Most of the major moisture barrier manufacturers provide warranties on their products but the
ISP must be registered with the moisture barrier manufacturer in order to perform these repairs.
15)  Does the verified ISP warranty their work and if so for how long?
16)  What is the normal turn around time for repairs?

Due to the complexity and specialized equipment needed to conduct moisture barrier repairs, it is mandated
that the garment be returned to the manufacturer or to a verified ISP. The equipment needed to conduct these repairs is
typically not found in the field but in specialized repair facilities or manufacturing facilities. Moisture barrier materials are
found in collars, collar closure systems, and other assemblies, including, but not limited to, storm flaps and sleeve wells.

It should be noted that the 2008 edition of NFPA 1851 included two categories of independent service
providers: both a verified and a non-verifed ISP. However in this edition of the standard the Technical Committee has
eliminated the non-verified independent service provider completely. This was based on the committee’s belief that any
service provider offering Advanced Inspection, Complete Liner Inspection, Advanced Cleaning, Decontamination, Basic
Repair, Advanced Repair and providing training  must be third party verified in order to do so. Thus, the term ISP can
only be used by companies verified by an independent third party agency in accordance with the requirements of this
standard.

The contractual provisions covering verification programs should contain clauses advising the verified
organization or verified ISP that, if requirements change, the process should be brought into compliance with the new
requirements by a stated effective date through a compliance review program involving all currently verified repairs.
Without such clauses, certification organizations would not be able to move quickly to protect their names, marks, or
reputations. A verification program would be deficient without these contractual provisions and the administrative means
to back them up.

Such inspections should include witnessing of advanced cleaning, advanced inspections and advanced
repairs and review of the quality management system.

The task group assigned to address the ISP requirements in the 2013 revision of NFPA 1851 has
continued its work and has made several revisions to the work originally submitted under NFPA 1851-2/CP #9.  These
revisions are submitted in order to further clarify and expand the requirements for verification, ISP‘s and organizations.
This language continues to refine and clarify what entities can perform various functions and the level of training needed
and who can provide this training based on the direction the task group was given from the technical committee.

Examples of organizations include, but are not limited to, fire departments, police and other
law enforcement departments, rescue squads, EMS providers, and hazardous materials response teams.

A manufacturer trained organization receives training from an element manufacturer or a verified ISP in
cleaning, inspection and repair services for that organization’s own elements. For garment elements, this entity has not
received any formal verification from a third party certification organization. If an organization has received training in
cleaning, inspection and repair of elements as noted above they may be permitted to utilize another organizations
equipment to conduct cleaning, inspection or repair.  For example if organization A purchases an extractor and a
neighboring organization B wishes to utilize this extractor they may do so, however organization B must use its own
trained personnel to conduct the laundering.  If organization B wishes to use organization A’s equipment and personnel
to conduct the laundering then organization A must be a verified organization (see 4.2.4(b)).

A manufacturer trained ISP receives training from an element manufacturer or a verified ISP in cleaning,
inspection and repair services.  For garment elements, this entity has not received any formal verification from a third
party certification organization.

A verified organization has demonstrated the ability to conduct cleaning, inspection and repairs to a third
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party certification organization in accordance with this standard and is not required to have the approval of the element
manufacturer to perform these services.  Verified organizations are permitted to conduct these services for other
organizations.

A verified ISP has demonstrated the ability to conduct cleaning, inspection and repairs to a third party
certification organization in accordance with this standard and is not required to have the approval of the element
manufacturer to perform these services.

The end user should always request the list of repair categories for which the verified ISP is approved to
perform from the ISP.

It should be noted that the intent of this requirement is not to allow manufacturers to dictate which verified ISP
an organization must use.  The organization is allowed a choice in service providers for cleaning, inspection and repairs.

For any inspection program to be effective, ensembles and ensemble elements should be evaluated by
trained individuals. The individuals evaluating the ensembles and ensemble elements should understand the limitations
of each element and recognize the signs of failure. Utilizing trained individuals provides consistency on whether an item
should be repaired or retired. The manufacturer and the organization; or the verified ISP and the organization or a
verified organization should determine the level of training required to perform advanced inspections. Resources for
training that should be considered, as a minimum, are the manufacturer(s) of the elements in use; the Fire and
Emergency Manufacturers and Services Association (FEMSA) user guides; NFPA 1500,

; and professional cleaning and repair facilities.
Although some hardware can be replaced in the field, it should be noted that field application might not be as

permanent or as strong as when the hardware is replaced at the factory, by a verified organization, or by a verified ISP.
For elements that are being repaired by a verified ISP, the following questions should be asked to determine if

the verified ISP is knowledgeable enough to insure repaired elements are safe and serviceable. It is important that the
organization request information for the verified ISP so that the organization can make an informed decision about who
and how their gear is being maintained. The following questions should provide assistance in making that decision, but
they should not be considered to be all inclusive and the organization may have other questions they would like to ask
as well.
1)  Can the ensemble or ensemble element be repaired (i.e. is the damage too severe, or does the age and/or overall

condition of the garment make a repair too costly or safety prohibitive?
2)  Does the Verified ISP have a certificate they can provide for review?
3)  Carefully read the certificate and/or the certification organization’s listing. It will identify what materials the Verified

ISP is verified to repair. Some verifications are limited to outer shells and thereforethe verified ISP cannot repair
moisture barriers. Other verified ISP’s elect to only become verified to work on specific moisture barrier fabrics, not all. It
is important to confirm that a verified ISP has been verified to work on the specific type of moisture barrier found in your
garment.
4)  Does the verified ISP have liability insurance for repair of or replacement of lost or stolen ensembles or ensemble

elements?
5)  The verified ISP should have a quality assurance program and should make that program available to you upon

request.
6)  Does the verified ISP take appropriate steps to prevent cross contamination between any and all items being

repaired?
7)  Does the verified ISP have training to do the required repair?
8)  Does the verified ISP have documentation that the repair was completed?
9)  Does the verified ISP have current calibration data for the gauges used on the Hydrostatic testing apparatus?
10)  Does the verified ISP follow guidelines of the moisture barrier manufacturer for repair of moisture barriers?
11)  At what point do you make the decision to replace a moisture barrier rather than repair it?  Does age enter into

your decision?
12)  If a moisture barrier has been repaired previously (examples – patches on the fabric, re-seam-sealing small areas

of the seam), and additional punctures or taping issues are found, at what point do you stop repairing, and make the
decision to replace the moisture barrier?  Does age enter into your decision?
13)  Has the verified ISP attended seminars provided by moisture barrier manufacturers for proper testing and repair?
14)  Does the verified ISP have documentation that they can provide warranty repairs for the moisture barrier

manufacturer’s products? Most of the major moisture barrier manufacturers provide warranties on their products but the
ISP must be registered with the moisture barrier manufacturer in order to perform these repairs.
15)  Does the verified ISP warranty their work and if so for how long?
16)  What is the normal turn around time for repairs?

Due to the complexity and specialized equipment needed to conduct moisture barrier repairs, it is mandated
that the garment be returned to the manufacturer or to a verified ISP. The equipment needed to conduct these repairs is
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typically not found in the field but in specialized repair facilities or manufacturing facilities. Moisture barrier materials are
found in collars, collar closure systems, and other assemblies, including, but not limited to, storm flaps and sleeve wells.

It should be noted that the 2008 edition of NFPA 1851 included two categories of independent service
providers: both a verified and a non-verifed ISP. However in this edition of the standard the Technical Committee has
eliminated the non-verified independent service provider completely. This was based on the committee’s belief that any
service provider offering Advanced Inspection, Complete Liner Inspection, Advanced Cleaning, Decontamination, Basic
Repair, Advanced Repair and providing training  must be third party verified in order to do so. Thus, the term ISP can
only be used by companies verified by an independent third party agency in accordance with the requirements of this
standard.

The contractual provisions covering verification programs should contain clauses advising the verified
organization or verified ISP that, if requirements change, the process should be brought into compliance with the new
requirements by a stated effective date through a compliance review program involving all currently verified repairs.
Without such clauses, certification organizations would not be able to move quickly to protect their names, marks, or
reputations. A verification program would be deficient without these contractual provisions and the administrative means
to back them up.

Such inspections should include witnessing of advanced cleaning, advanced inspections and advanced
repairs and review of the quality management system.

The TC made changes to the comment to clarify the standard.

_______________________________________________________________________________________________
1851-39     Log #31  FAE-SPF

_______________________________________________________________________________________________
Patricia A. Freeman, Globe Manufacturing Company, LLC

N/A
Add new text to read as follows:

Although approval from a manufacturer is not a requirement of this standard, it may be advantageous for the
specific element manufacturer to be consulted when there is any question concerning the appropriate cleaning,
inspection or repair of an explicit element. NFPA 1971 requires that every certified element contain the name and
address of the element manufacturer so this information is readily available and each individual manufacturer will be
able to offer the best possible practical knowledge of their own product.

This is just to clarify that it is perfectly acceptable, and in some cases may even be advantageous, to
contact the manufacturer when any specific questions or concerns arise concerning an element.

_______________________________________________________________________________________________
1851-40     Log #2  FAE-SPF

_______________________________________________________________________________________________
Kirk Owen, TenCate SouthernMills

1851-2
Add new text to read as follows:

This paragraph is not intended to imply that any of the requirements in this Standard may be circumvented.
The intent is to allow manufacturers to provide instructions that may differ from this Standard, if necessary, due to a
specific design feature, component, or material, that requires special care, or when as issue is not addressed by this
standard. Any variations should be limited to the method of inspecting, cleaning, or repair, not to the frequency.

Section 4.4.2 is very broad and could be open to various interpretations. This annex item helps to
explain the original intent of the Committee.
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_______________________________________________________________________________________________
1851-41     Log #1  FAE-SPF

_______________________________________________________________________________________________
Harry P. Winer, HIP Consulting LLC

1851-6
Add new text to read as follows:

In performing the risk assessment the organization should consider the primary mission responsibility of
each station house. In some departments there may be specialty station houses that may require different types of
ensembles.

When performing the risk assessment there may be specialty houses and they should have their own
risk assessments.

Add new text to read as follows:
In performing the risk assessment the organization should consider all of their responsibilities. In some

departments there may be stations or units that may require different types of ensembles.
The TC is clarifying the different duties that each department may be assigned to accomplish.

_______________________________________________________________________________________________
1851-42     Log #5  FAE-SPF

_______________________________________________________________________________________________
Kirk Owen, TenCate SouthernMills

1851-2
Add the Light Evaluation of Liners and the Leakage Evaluation, or the Complete Liner Inspection,

to the coat and trouser advanced inspection criteria in Table A.6.3.5.
If one refers only to the table as a guide for advanced inspection criteria, the Light Evaluation of Liners

and the Leakage Evaluation, or the Complete Liner Inspection, could be overlooked.

Add the Light Evaluation of Liners and the Leakage Evaluation, or the Complete Liner Inspection, to the coat and
trouser advanced inspection criteria in Table A.6.3.5.
Table A.6.3.5 Advanced Inspection Criteria
Add new row – Conduct the Light Evaluation of Liners (12.1) and the Leakage Evaluation (12.2), or the Complete Liner

Inspection (6.4).  Add an “X” in the coats and trousers column.
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_______________________________________________________________________________________________
1851-43     Log #CC1  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

1851-4
Delete text to read as follows:

Cleaning agent or detergent effectiveness. The effectiveness of a cleaning agent or detergent may be
ascertained by performing testing in which the soiling is applied to the material of interest and an assessment is made to
determine if the application of the cleaning process removes the soiling. While there are no established methods for
evaluating the effectiveness of laundry processes in removing soils in protective clothing, the procedures are suggested:
A suitable method for modification was identified in American Association for Textile Chemists and Colorists (AATCC)
Test Method 123-2000, Carpet Soiling: Accelerated Soiling Method. This test method provides procedures for
determining the propensity for soiling of carpet samples using synthetic soil and a tumbling method. This method offers
a means for reproducibly soiling outer shell fabrics. The synthetic soil formulation and its method of application for
contacting outer shell fabrics must be made since some aspects of the AATCC procedures do not uniformly soil fabrics
as intended for carpet samples. The recommended ingredient list for the synthetic soil is provided in Table A.7.3.7(5):

Table A.7.3.7(5):

Peat Moss (dark) 38
Portland Cement 17
Kaolin Clay 17
Silica (200 mesh) 17
Carbon black 1.75
Red iron oxide 0.50
Mineral oil 8.75

All dry ingredients are mixed together thoroughly before adding mineral oil. The mixture is then baked at 122oF (50oC)
for 8 hours before use. Sample fabrics to be used in the evaluation are preconditioned by washing using the procedures
in AATCC 135, Dimensional Changes in Automatic Home Laundering of Woven and Knit Fabrics, using Machine Cycle
1 (sturdy/cotton), Wash Temperature V (160oF), and Laundering Condition Ai (tumble drying/high heat), to remove
some of the finishes that applied to the fabrics during their processing. These finishes retard the wetting of fabric and the
adhesion of soils. Nevertheless, the effects of these finishes are generally reduced by both washing and wear of the
garment. Some preconditioned (washed) fabric outer shell samples should be retained as a laundered “control” since
washing reduces the brightness and causes some color changes in fabrics, even without soiling.
The preconditioned fabric soiling is accomplished using a Launder-Ometer (specified in AATCC 61-2003,

Colorfastness to Laundering, Home and Commercial: Accelerated). A Launder-Ometer is a special washing machine
that is typically used in the testing of fabrics for colorfastness. It consists of a machine that rotates closed canisters in a
thermostatically controlled water bath. For the fabric soiling, 150 mm (6-in.) square specimens of preconditioned fabric
are placed inside lined canisters with 100 grams of synthetic soil and 50 stainless steel balls measuring 6 mm (¼ in) in
diameter. The steel balls are used to provide physical rubbing of the soil against the fabric specimen inside the canister
to help increase the level of soiling. The fabric specimens are tumbled inside the Launder-Ometer without using the
water bath but at a rotational speed of 40 rpm for a period of 45 minutes. This process is repeated for each set of
specimens to be evaluated. Following the conclusion of soiling period, the soiled samples are removed from the canister
and any loosely adhering soil is removed by light brushing. The samples are then subjected to the laundering process to
be evaluated using the detergent according to the supplier’s instruction and the overall washing process according to
the selecting wash formulation for the specific washing machine or washer/extractor being used. Additional serve as
samples soiled, but not laundered.
The removal of soiling can be determined in one of three different ways:
1. A visual comparison can be made between the soiled and unsoiled (control) specimens
2. A gray scale change can be assigned to each specimen (a gray scale is a way of quantifying the change in a

material color relative to its original color) and is performed in accordance with AATCC 61-2003, Colorfastness to
Laundering, Home and Commercial: Accelerated. Both color changes and staining ratings should be applied to the
control, soiled, and laundered outer shell fabric specimens. These semi-quantitative ratings should be made using two
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different observers.
3. Spectrophotometric measurements can be made comparing the soiled and unsoiled (control) specimens.

Spectrophotometric measurements are made on control, soiled, and test outer shell fabric specimens using principles
described in AATCC Evaluation Procedure 6, Instrumental Color Measurement. The color of fabric specimens is
measured using reflectance methods consistent with procedures in ASTM E 308, Standard Test Method for Comparing
the Colors of Objects by Using the CIE System, and Publication CIE No. 15.2(1986), Colorimetry [2nd Edition,
Commission Internationale de l’Esclairage (EIE), Vienna, Austria]. Comparisons can be made using the color intensity
and the color coordinates, which include: L* – color intensity (ratio of luminance to incident luminance); a* – color
coordinate representing red-green axis, positive changes indicate a shift to red; and b* – color coordinate representing
blueyellow axis, positive changes indicate a shift to yellow. Since specimen color is affected by the type of illumination,
an illumination source of D65 should be used, which is representative of average outdoor sunlight. A viewing angle of 10
degrees should also be used for all color measurements.

Remove information added by 1851-59. Upon further discussion the TC believes the applicability of
the test on fire resistant fabrics has not been documented through validation testing or field studies.
The TC will continue evaluating methods and procedures for cleaning, decontamination, and disinfection along with

existing and proposed research efforts of the Air Force Research Laboratory (AFRL), North Carolina State University
and NFPA Fire Protection Research Foundation.
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_______________________________________________________________________________________________
1852-1     Log #1  FAE-RPE

_______________________________________________________________________________________________
Steven H. Weinstein, Honeywell Safety Products

1852-1
Revise text to read as follows:

SCBA that are currently in service shall be certified as compliant with at least one of the following standards:
(1) NFPA 1981, , 1992

1997 edition.
(2) NFPA 1981, ,

1997 2002 edition
(3) NFPA 1981,

, 2002 2007 edition.
(4) NFPA 1981, , 2007

2013 edition.
Where currently-in-service SCBA do not meet the requirements of Section 4.4.1 and are covered by any of the

following four categories, such SCBA shall be upgraded as specified in Section 4.4.3 or shall be retired as specified in
Section 4.4.5:
(1) Currently-in-service SCBA that were certified as compliant with the 1992 1997 edition of NFPA 1981,

, when the SCBA was manufactured.
(2) Currently-in-service SCBA that were certified as compliant with the 1997 2002 edition of NFPA 1981,

, when the SCBA was
manufactured.
(3) Currently-in-service SCBA that were certified as compliant with the 2002 2007 edition of NFPA 1981,

, when the SCBA was
manufactured.
(4) Currently-in-service SCBA that were not certified as compliant with the 2007 2013 edition of NFPA 1981,

, when the SCBA was
manufactured.

The provisions of Section 4.4.4 shall apply to SCBA that are not covered by any of the four categories specified
in Section 4.4.2.

SCBA shall be permitted to be upgraded to be compliant with the 2007 2013 edition of NFPA 1981,
, in accordance with the SCBA

manufacturer's and certification organization's instructions.
Where currently-in-service SCBA do not meet the requirements of Section 4.4.1 and are covered by any of the

following categories, such SCBA as specified in Section 4.4.5:
(1) Currently-in-service SCBA that met the requirements of NFPA 19B,

, when the SCBA was manufactured.
(2) Currently-in-service SCBA that met the requirements of the 1981 edition of NFPA 1981,

, when the SCBA was manufactured.
(3) Currently-in-service SCBA that met the requirements of the 1987 edition of NFPA 1981,

, when the SCBA was manufactured.
(4) Currently-in-service SCBA that only met the requirements of the 1992 edition of NFPA 1981, Standard on

Open-Circuit Self-Contained Breathing Apparatus for Fire Fighters, when the SCBA was manufactured.
(4)(5) Currently-in-service SCBA that were purchased prior to July 29, 1981 that of the

1971 edition of NFPA 19B, , when the SCBA was
manufactured.
(5)(6) Currently-in-service SCBA that were purchased after July 29, 1981 and prior to June 30, 1987 that

of the 1981 edition of NFPA 1981,
, when the SCBA was manufactured.

(6)(7) Currently-in-service SCBA that were purchased after June 30, 1987 and prior to August 14, 1992 that
of the 1987 edition of NFPA 1981,

, when the SCBA was manufactured.
(8) Currently-in-service SCBA that were purchased after August 14, 1992 and prior to August 15, 1997 that
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of the 1992 edition of NFPA 1981,

, when the SCBA was manufactured.
Retired SCBA shall be disposed of as specified in Section 4.7.1.

These revisions (1) contemporize the 4-revision service life requirements of the SCBA in Section 4.4.1
and Section 4.4.2 by replacing the 1992 edition of NFPA 1981 with the 1997 editing and adding the 2013 edition, (2)
update the permissible upgrade requirements in Section 4.4.3 by replacing the 2007 edition of NFPA 1981 with the 2013
edition, and (3) update the retirement requirements in Section 4.4.4 to be in synchronization with the 4-revision service
life requirements of Section 4.4.1 by adding SCBAS certified to the 1992 edition of NFPA 1981 and
non-NFPA-compliant SCBAS purchased during the effectivity period of NFPA 1992 to the list of SCBAs that shall be
retired.

Affirmative: 27
4  Bull, A.,  Cox, B.,  Dickson, W.,  Tobin, Jr., R.
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_______________________________________________________________________________________________
1855-1     Log #1  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

This standard shall specify the minimum selection, care and maintenance requirements for utility technical
rescue protective, rescue and recovery technical rescue protective, and chemicals, biological agents…".

The following editorials are necessary based on the draft provided in the ROP including editorial
references in the ROP.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-2     Log #2  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Chapter 2 – Update references to the following standards:

NFPA 1951, 2012 Edition
NFPA 1971, 2012 Edition

The following editorials are necessary based on the draft provided in the ROP including editorial
references in the ROP.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

1Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1855
_______________________________________________________________________________________________
1855-3     Log #8  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

See 3.3.XX Verified Independent Service Provider (ISP). An
independent third party utilized by an organization to perform any one or any combination of advanced inspection,
advanced cleaning, or advanced repair services.

The entity that provides the direct management and supervision for the emergency services
personnel.

An non-verified organization trained by any element manufacturer of the
same element type to conduct any one or a combination of  advanced cleaning, advanced inspection and basic repair
on the organization’s elements.

An organization verified by a third party certification organization to conduct any one or a
combination of advanced cleaning, advanced inspection,basic repair and advanced repair on any organization’s
elements.

An independent service provider verified by a third party
certification organization to conduct any one or a combination of advanced inspection, advanced cleaning, basic repair
or advanced repair service.

The attached document represents work completed by a task group assigned to address the ISP
requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Accept the entire comment, but replace Sections 3.3.63, 3.3.72.1 and 3.3.72.2 with the following:
See 3.3.XX Verified Independent Service Provider (ISP).

A non-verified organization trained by an element manufacturer of the
same element type to conduct any one or a combination of  advanced cleaning, advanced inspection and basic repair
on the organization’s elements.

An organization verified by a third party certification organization to conduct any one
or a combination of advanced cleaning, advanced inspection, basic repair and advanced repair on any organization’s
elements.

The technical committee accepted the comment in part, and made editorial changes to the
parts indicated in the meeting action.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-4     Log #3  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

See Section 3.3.104.2.
Crown straps is now part of the definition of straps in Section 3.3.104.

The following editorials are necessary based on the draft provided in the ROP including editorial
references in the ROP.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-5     Log #34  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Delete asterisk.

Delete A.3.3.131.
A.3.3.131 adds no new information.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

3Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1855
_______________________________________________________________________________________________
1855-6     Log #9  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

Where the organization performs its own repairs or uses an independent service provider (ISP) to perform
garment element repair services, with the exception repairs, identified in Section 8.3, the organization or ISP shall meet
the requirements of Chapter 11 and shall be verified by a third-party certification organization.

The organization or ISP shall receive written verification from the certification organization to perform garment
element repair services.

The certification organization’s written verification shall specify the categories of repair the organization or the
ISP is verified to perform and the processes used to perform these services.

The written verification shall indicate that the organization or the ISP has demonstrated a working knowledge of
Chapter 8, as well as the design and performance requirements of NFPA 1951,

.
Where the organization performs its own advanced inspection or advanced cleaning, or basic repair, the

organization shall be trained by the ensemble or ensemble element manufacturer, a verified ISP, or an ISP. Where the
organization uses an ISP for training or to perform advanced inspection, advanced cleaning, or basic repair, the ISP
shall be trained by the ensemble or ensemble element manufacturer.

The element manufacturer or ISP training provider shall have instructional delivery requisite knowledge and
skills for an instructor.  Documentation shall be provided upon request to the organization and, where applicable, to the
certification organization.

The organization shall use one of the following to perform advanced cleaning, advanced inspection and repair
services of ensembles and ensemble elements:

(a)* Manufacturer trained organization for their own organization’s elements only.
(b)* Verified organization.
(c)* Verified ISP
Table 4.2.4 Responsibilities for Garment Element Inspection, Cleaning and Repair.

***Insert Table 4.2.4 Here***

Verified organizations and verified ISPs shall meet the requirements of Chapter 11, Verification and shall be
verified by a third-party certification organization.

Where the organization is a verified organization or uses a verified ISP, approval from the element
manufacturer shall not be required.

Verified organizations and verified ISP’s shall receive written verification from the third-party certification
organization to conduct garment element advanced cleaning, advanced inspection or advanced cleaning, advanced
inspection and advanced repair services.

The written verification shall indicate that the verified organization or the verified ISP has demonstrated a
thorough knowledge of this standard as well as the design and performance requirements of NFPA 1971,

All garment advanced repairs shall be conducted by the garment manufacturer, a verified organization or
verified ISP.

Manufacturer trained organizations performing advanced cleaning and advanced inspection shall be trained by
an element manufacturer of the same element type or by a verified ISP. The element manufacturer or verified ISP shall
provide documentation that the organization has received the necessary training.

Where the manufacturer’s instructions regarding the care or maintenance of the protective ensembles or
elements differ from a specific requirement(s) in this standard, the manufacturer’s instructions shall be followed for that
requirement. Manufacturers shall not be permitted to override the requirements of this standard for third party
verification

The attached document represents work completed by a task group assigned to address the ISP
requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
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Table 4.2.4 Responsibilities for Garment Element Inspection, Cleaning and 
Repair  

  MFG V ISP V ORG MT ORG USER 

Routine Inspection (6.2)         • 

Advanced Inspection (6.3) • • • •   
Complete Liner Inspection 
(6.4) • • • •   

Routine Cleaning (7.2)         • 
Advanced Cleaning and 
Decontamination (7.3) • • • •   
Basic Repair (8.3) • • • •   
Advanced Repair (8.4) • • •     
Training Provider • •       
MFG=Element Manufacturer; V ISP=Verified ISP; V ORG=Verified Organization; 
MT ORG=Manufacturer Trained Organization; USER=End User 
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1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 19  Negative: 1
3  Byrne, C.,  Howard, T.,  Paderick, H.

HESS, D.: Section 4.2.4.4 has an incorrect reference to NFPA 1971.
Section 4.2.4.4 should read:
"...design and performance requirements of NFPA 1951,

, 2007 Edition"

GOHLKE, D.:    The reference to NFPA 1971 and title should be changed to NFPA 1951 and title.

_______________________________________________________________________________________________
1855-7     Log #26  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-9, 1855-10
Revise text to read as follows:

Move the language proposed in 1855-10 from Section 5.1 to the new Section 5.2 proposed in 1855-9 as a new Section
5.2.7.

The language accepted in NFPA 1855-10 fits better with in Section 5.2 of NFPA 1855-9 dealing with
risk assessments.  Therefore this language should be moved in the document for better flow and clarity.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-8     Log #43  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Delete asterisk.

No accompanying Annex text.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-9     Log #27  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-9
Revise text to read as follows:

1955-9 Log CP #4. In Table 5.2 there are several Hazards where there are no check boxes indicated or there are items
with question marks. If nothing is checked and it is not intended for 1951 ensembles or elements to protect from this
hazard then there should be something in the text or annex that identifies that so the user of the document understands
that. The question marks should also be resolved.

Having blank check boxes or question marks is confusing to the reader, these need to be resolved or
explained by the committee so those using the document can understand the intent or purpose.

Revise text to read as follows:
The risk assessment shall include, but not be limited to, the hazards that can be encountered by technical rescue

personnel based on the following items and as detailed in Table 5.2.2 which represents potential hazards identified in
the USFA report, Protective Clothing and Equipment Need of Emergency Responders to US&R Missions. An X
indicates that the ensemble element provides a level of protection from that hazard. An element name indicates that
only that element provides a level of protection from that hazard. "Good, Better and Best" indicates the level of
performance in providing protection from that hazard. A blank box indicates the ensemble does not provide protection
from that hazard based on the requirements in NFPA 1951.

Table 5.2.2, delete the "?" in the row for "high voltage."
The submitter did not provide recommended language, therefore the technical committee

provided this text to further describe the contents of Table 5.2.2.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-10     Log #41  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Change "the 2007 edition" to "the current edition".

By the time this document is published I expect the 2007 edition of NFPA 1951 will be revised. See
Section 5.3.1(2).

Insert either "current edition" as in Section 5.3.1(2), or 2012 edition.
In Section 5.2.3, change the words "2007 edition" to "current edition."

The technical committee accepted the comment in principle, and provides the text revision as
shown in the meeting action for consistency throughout the document.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-11     Log #10  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a, 1855-12, 1855-17, 1855-18
Revise text to read as follows:

Advanced inspection and any necessary testing shall be performed by a verified ISP, ISP, or the organization’s
trained personnel. the element manufacturer, a manufacturer trained organization, a verified organization or a verified
ISP.

The member(s) of the organization who has received training in the advanced inspection of the ensembles or
ensemble elements shall be responsible for performing, or managing or coordinating advanced inspections or the
advanced inspection process.

The ensemble, ensemble element manufacturer, verified ISP, or ISP trained by the element manufacturer,
and the organization shall determine the level of training required to perform advanced inspections. The ensemble,
ensemble element manufacturer, verified ISP, or ISP trained by the element manufacturer, and the organization shall
provide written documentation of training. The ensemble or ensemble element manufacturer or a verified ISP and the
organization shall determine the level of training required to perform advanced inspections. The ensemble or ensemble
element manufacturer or verified ISP shall provide written verification of training.

If the organization is a verified organization, they shall be permitted to determine the level of training
necessary to perform the advanced inspection, without any further written verification.

The remainder of Section 6.3 stays the same.
The attached document represents work completed by a task group assigned to address the ISP

requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-12     Log #42  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Change "material integrity" to "performance properties".

Add (f) contamination.
Add (g) age.

Material integrity is not a defined performance property.
These are two additional considerations that are useful when looking at the moisture barrier for loss of barrier

properties.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-13     Log #32  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Delete all of Section 12.1.

Renumber Section 12.2 to Section 12.1.
Renumber Section 12.3 to Section 12.2.
6.3.5.4(4) Change Section 12.4 to Section 12.2.
6.4.5.1 Change Section 12.3 to Section 12.1.

Section 12.1, the puddle test, has been moved to the annex. See A.6.3.5.1(4). There is no mandatory
requirement for Section 12.1 anymore and so Section 12.1 is not appropriate in the main text anymore. This change
results in the subsequent renumbering and cross reference changes.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-14     Log #29  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-12
Revise text to read as follows:

Goggles elements shall be inspected for the following:
(1) Soiling
(2) Contamination
(3) Thermal Damage
(4) (1) Damaged or missing components of the goggle including discoloration or scratches
(5) (2) Functionality of element components
(6) (3) Label integrity and legibility.

Goggles should also be inspected for soiling, contamination, and thermal damage in addition to the
other items listed in Section 6.3.5.5.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-15     Log #11  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a, 1855-31, 1855-32, 1855-33
Revise text to read as follows:

Complete barrier inspection of all rescue and recovery technical rescue garments and CBRN technical rescue
garment elements shall be performed by the garment manufacturer, a manufacturer trained organization, a verified
organization or a verified ISP or the organization’s trained personnel.

The member(s) of the organization who has received training in the complete barrier inspection of the garment
element shall be responsible for performing, or managing or coordinating the complete barrier inspection or the
complete barrier inspection process.

The garment element manufacturer or a verified ISP and the organization shall determine the level of training
required to perform complete barrier inspections. The garment element manufacturer or verified ISP shall provide written
verification of training.

If the organization is a verified organization, they shall be permitted to determine the level of training
necessary to perform the complete liner Inspection, without any further written verification.

The remainder of Section 6.4 stays the same with the exception of a reference correction in Section 6.4.5.1.
The barrier material shall be tested using the hydrostatic test to evaluate the water penetration barrier, as

specified in Section 12.3 12.2, and shall show no leakage.
The attached document represents work completed by a task group assigned to address the ISP

requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-16     Log #12  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

When contract cleaning or decontamination is used, the ISP shall demonstrate, to the organization’s
satisfaction, that the procedures for cleaning and decontamination do not compromise the performance of the
ensembles and ensemble elements

When a verified ISP is used for cleaning or decontamination, the Verified ISP shall demonstrate, to the organization’s
satisfaction, that the procedures for cleaning and decontamination do not compromise the performance of ensembles
and ensemble elements.

The attached document represents work completed by a task group assigned to address the ISP
requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-17     Log #13  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a, 1855-40
Revise text to read as follows:

Advanced cleaning shall be performed by a verified ISP, or ISP, trained by the element manufacturer, who will
provide written documentation of training.
Advanced cleaning shall be performed by the element manufacturer, a manufacturer trained organization, a verified
organization or a verified ISP.

The member(s) of the organization who has received training in the advanced cleaning of the ensembles or
ensemble elements shall be responsible for performing, managing, or coordinating advanced cleaning or the advanced
cleaning process. The advanced cleaning shall be managed by a member of the organization or conducted by members
of the organization who have received training in the advanced cleaning of protective ensembles and ensemble
elements.

The ensemble or ensemble element manufacturer or verified ISP and the organization shall determine the level
of training required to perform advanced cleaning. The ensemble or ensemble element manufacturer or verified ISP
shall provide written verification of training.

The ensemble or ensemble element manufacturer or verified ISP and the organization shall determine the level of
training required to perform advanced cleaning. The ensemble or ensemble element manufacturer or verified ISP shall
provide written verification of training.

The training of the organization’s personnel shall be performed by the element manufacturer or a verified ISP, or
ISP, trained by the element manufacturer who will provide written documentation of training.

If the organization is a verified organization, they shall be permitted to determine the level of training necessary
to perform advanced cleaning without any further written verification.

The remainder of Section 7.3 stays the same.
The attached document represents work completed by a task group assigned to address the ISP

requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-18     Log #14  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a, 1855-44
Revise text to read as follows:

All repairs shall be performed by the original ensemble or ensemble element manufacture, verified ISP, ISP or a
member of the organization after training by either the manufacturer or by a verified ISP or an ISP in the repair of
ensembles or ensemble elements.

All repairs shall be performed by the original manufacturer, a verified ISP who has received training, or a member of
the organization who has received training. Training shall be provided by an element manufacturer or by verified ISP in
the repair of ensembles or ensemble elements.

Requirements for garment element repair shall be specified in Section 8.2 through 8.4.
The member(s) of the organization who has received training in the repair of the ensembles or ensemble

elements shall be responsible for performing or managing repairs.
Ensembles or ensemble elements shall be subjected to advanced cleaning, when necessary, before any repair

works is undertaken.
Ensembles contaminated by CBRN terrorism agents shall be immediately retired after CBRN exposure is

confirmed and shall not be reused.
All repairs and alterations to the ensemble or ensemble element shall be done in a manner and using like

materials and components that are compliant with NFPA 1951, Standard on Protective Ensembles for Technical Rescue
Incidents.

Due to the different methods of construction, the ensemble or ensemble element manufacturer shall be
contacted if the organization or verified ISP is unsure of whether   a repair can be accomplished without adversely
affecting the integrity of the ensemble or ensemble element.

Replacement interface components shall be installed in a manner consistent with the ensemble or ensemble
element manufacturer’s method of construction or recommendation.

The attached document represents work completed by a task group assigned to address the ISP
requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-19     Log #15  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

The repairs specified in this section shall be performed by the element manufacturer, by both verified and
nonverified organizations, or by both verified and nonverified ISPs the organization, manufacturer trained organizations,
verified organizations or verified ISP’s. Basic repairs shall be limited to the following:

(1) Patching of minor tears, char marks, and ember burns to a separable outer shell
(2) Repairing of skipped, broken, and missing stitches to a separable outer shell
(3) Replacement of missing hardware, excluding positive closure systems to a separable outer shell
(4) Reclosing of the liner of a garment after inspection

Basic repairs shall be limited to the following:
(1) Patching of minor tears, char marks, and ember burns to a separable outer shell
(2) Repairing of skipped, broken, and missing stitches to a separable outer shell
(3) Replacement of missing hardware, excluding positive closure systems to a separable outer shell
(4) Reclosing of the liner of a garment after inspection

Repairs to non-barrier garment materials shall be permitted provided there is no stitching through the barrier
material.

The attached document represents work completed by a task group assigned to address the ISP
requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Accept the entire comment with the following revision:
Repairs to non-barrier garment materials shall be permitted provided that such repairs do not result in there is

no stitching through the barrier material.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-20     Log #16  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

The repairs specified in this section shall be conducted by the element manufacturer, a verified
organization, or a verified ISP meeting the requirements as specified in Chapter 11, Verification.

Major repairs to the garment outer shell shall be performed only be the garment element manufacturer of by a
verified ISP consistent with the garment element manufacturer’s methods.  The garment element manufacturer shall be
contacted if the organization is unsure of whether a repair is major or minor consistent with the garment element
manufacturer’s methods. The garment element manufacturer shall be contacted if the organization is unsure of the
complexity of the repair.

All repairs to the garment barrier materials shall be performed only by the garment element manufacturer or by
a verified ISP consistent with the barrier material manufacturer’s methods.  The organization shall contact he original
garment element manufacturer if the organization is unsure as to whether an area to be repaired contains a barrier
material consistent with the barrier manufacturer’s methods. The original garment element manufacturer shall be
contacted if the organization is unsure as to whether an area to be repaired contains a barrier material.

Due to labeling requirements, as well as the complexity and specialized equipment needed to replace entire
garment element component layers (e.g., the outer shell),barrier materials, or barrier materials), only the garment
element manufacturer or the garment element manufacturer’s designated verified ISP shall replace entire garment
component layers.

Restitching of more than 25 continuous mm (1 continuous in.) of a Major A and Major B seam shall require
consulting the garment element manufacturer or shall be performed by the garment element manufacturer or by a
verified ISP in a manner consistent with the garment element manufacturer’s methods and shall be conducted in a
manner consistent with the garment element manufacturer’s methods.

Repairs to Major B seams in the moisture barrier shall require consulting the garment element manufacturer and
shall be conducted in a manner consistent with the barrier manufacturer’s recommendations.

All repaired stress areas shall be reinforced in a manner consistent with the garment element manufacturer’s
methods.

If replacing visibility markings necessitates sewing into a Major A seam, visibility markings replacement shall be
done only be the garment element manufacturer or by a verified ISP unless the organization is also a verified ISP
conducted in a manner consistent with the garment element manufacturer’s methods.

Replacement zippers shall be installed in a manner consistent with the garment element manufacturer’s method
of construction. If the complexity of the repair is uncertain, the garment element manufacturer shall be consulted.

If the complexity of the repair is uncertain, the garment element manufacturer shall be consulted.
Zippers that are part of a positive closure system shall not be replaced by the organization unless the

organization is also a verified ISP.
Replacement hook-and-loop fastener tape shall be installed in a manner consistent with the garment element

manufacturer’s method of construction. If the complexity of the repair is uncertain, the garment element manufacturer
shall be consulted.

Replacement reinforcement materials shall be installed in a manner consistent with the garment element
manufacturer’s method of construction.

The attached document represents work completed by a task group assigned to address the ISP
requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 20

14Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1855
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-21     Log #17  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

In addition to the requirements in Section 8.1, All repairs to helmet components other than as specified herein
shall be performed in accordance with the helmet element manufacturer’s instructions.

Where there is indication of a crack, dent, abrasion, bubbling, soft spot, discoloration, or warping in the helmet
shell, the helmet element manufacturer or its designated ISP shall be contacted to determine serviceability.

The remainder of Section 8.5 stays the same.
The attached document represents work completed by a task group assigned to address the ISP

requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-22     Log #18  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

In addition to the requirements in Section 8.1, All repairs to glove components shall be
performed in accordance with the glove element manufacturer’s instructions. The glove manufacturer shall be contacted
to determine feasibility of the repair.

The attached document represents work completed by a task group assigned to address the ISP
requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-23     Log #19  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

In addition to the requirements in Section 8.1, All repairs to footwear components shall be performed in
accordance with the footwear manufacturer’s instructions.

Other than the replacement of bootlaces and zipper assemblies, all repairs to boots shall be performed by the
footwear element manufacturer shall be contacted to determine feasibility of the repair or its designated ISP.

All replacement bootlaces and zippers shall be provided by the footwear element manufacturer.
The attached document represents work completed by a task group assigned to address the ISP

requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-24     Log #20  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

Goggle components that become cracked or badly scratched shall be replaced.
The attached document represents work completed by a task group assigned to address the ISP

requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Revise text to read as follows:
Goggle lens components that become cracked or badly scratched shall be replaced.

The technical committee accepted the comment in principle, and added the word "lens" to
clarify what can be replaced.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-25     Log #21  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

In addition to the requirements in Section 8.1, All repairs to hoods shall be
performed in accordance with the element manufacturer’s instructions.

The attached document represents work completed by a task group assigned to address the ISP
requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-26     Log #22  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

All repairs to CBRN technical
rescue protective ensembles shall be referred to the ensemble manufacturer for repair.

The attached document represents work completed by a task group assigned to address the ISP
requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-27     Log #38  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Change "no more than" to "no later than".

Editorial correction.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-28     Log #46  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Change "10 years" to "the time given in the table in 10.1.2" in two places.

10 years is only correct for some of the ensemble elements as is shown in the table in Section 10.1.2.

[Comment should reference A.10.1.1]
In A.10.1.1, Change "10 years" to "the time given in the table in 10.1.2" in two places.

The technical committee accepted the comment in principle, and notes that the comment
should reference A.10.1.1.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-29     Log #4  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

Retired technical rescue protective ensembles and ensemble elements as determined in Section 10.1.8 10.1.7
shall be permitted to be used as follows:

The following editorials are necessary based on the draft provided in the ROP including editorial
references in the ROP.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-30     Log #39  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Change "10.1.8" to "10.1.7".

Wrong cross reference.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-31     Log #23  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

In order for an organization or ISP to be verified, it shall meet the requirements of this chapter.
Verification of the organization or ISP shall be limited to repairs of garment elements only include advanced

inspection, advanced cleaning and advanced repairs of garment elements only. Verification of the organization or ISP
shall not apply to helmet elements, glove elements, footwear elements, hood element, or optional CBRN ensembles.

Verification of the organization or ISP shall not apply to helmet elements, glove elements, footwear elements,
goggle elements, hood elements or CBRN technical rescue protective ensembles. An organization or ISP shall be
permitted to be verified for advanced cleaning and Advanced Inspection only.

Where an organization or ISP is verified for conducting repairs, the organization or ISP shall also be verified
for advanced cleaning and advanced inspection.

The verified organization or ISPs shall be listed. The listing shall contain advanced cleaning; advanced
inspection and/or the repair categories that the organization or the ISP is verified to conduct. Repair categories shall be
garment outer shell repairs, and garment barrier material repairs.

Where the certification listing includes the barrier material repair category, the listing shall include the barrier
material manufacturer and trade name designation.

All verification of the organization or ISP shall be performed by a certification organization that meets at least
the requirements specified in Section 11.2 and that is accredited for personal protective equipment in accordance with
ISO Guide 65, . The accreditation shall be
issued by an accreditation body operating in accordance with ISO 17011,

.
Delete existing as it’s covered in Section 11.1.2.

The verified organization or verified ISP shall not use the NFPA name or the name or identification of this
standard, NFPA 1855, in any statements about its services unless the services are verified as compliant to this
standard.

No provider of the services covered by this standard shall claim to be an ISP, a verified ISP or a verified
organization unless they comply with all of the requirements in this standard and are third party verified in accordance
with the requirements of this chapter.

All verified organizations or ISPs shall be listed by the certification organization.
The listing shall contain the repair categories that the organization or the ISP is verified to conduct.
Repair categories shall be garment outer shell repairs, garment barrier material repairs, and garment lining

material repairs.
The certification organization shall not issue any new verifications to the 2008 edition of NFPA 1851,

, on
or after the NFPA effective date for the 2013 edition, which is [NEW EFFECTIVE DATE TO BE INSERTED]

Organizations or ISP’s verified to the 2008 edition of NFPA 1851,
shall undergo verification to the 2013 edition of NFPA 1851 within 6 months of the

NFPA effective date for the 2013 edition, which is [NEW EFFECTIVE DATE TO BE INSERTED]
The attached document represents work completed by a task group assigned to address the ISP

requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Accept entire comment,but use lower case for the terms "advanced cleaning," "advanced inspection," "organization",
and "repair."

Delete Sections 11.1.4 and 11.1.5.
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The technical committee accepted the comment in part and notes that Sections 11.1.4 and

11.1.5 do not apply to this document.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-32     Log #40  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Revise text to read as follows:

The verified organization or verified ISP shall not . . .
All verified organizations or verified ISPs shall be . . .

Adding the adjective "verified" makes it clear which organizations and ISPs are being referred to.

See Committee Statement on Comment 1855-31 (Log #23).

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-33     Log #24  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

For verification of the organization’s or ISP’s compliant repair services, the certification organization shall
conduct both inspection and testing as specified in this section.

All inspections, evaluations, conditioning, and testing for verification of the organization or ISP shall be
conducted by a certification organization’s testing laboratory that is accredited in accordance with the requirements of
ISO 17025, .

The certification organization’s testing laboratory’s scope of accreditation to ISO 17025,
, shall encompass testing of personal protective equipment.

The accreditation of a certification organization’s testing laboratory shall be issued by an accreditation body
operating in accordance with ISO 17011,

.
A certification organization shall be permitted to utilize conditioning and testing results conducted by an

organization or an ISP for verification provided the organization or the ISP testing laboratory meets the requirements
specified in Sections 11.3.5.1 through 11.3.5.5.

Where an organization or an ISP provides conditioning and testing results to the certification organization, the
organization’s or ISP’s testing laboratory shall be accredited in accordance with the requirements of ISO 17025,

.
The organization or ISP testing laboratory’s scope of accreditation to ISO 17025,

, shall encompass testing of personal protective equipment.
The accreditation of an organization’s or ISP’s testing laboratory shall be issued by an accreditation body

operating in accordance with ISO 17011,
.

The certification organization shall also approve the organization’s or ISP’s testing laboratory.
The certification organization shall determine the level of supervision and witnessing of the conditioning and

testing for verification conducted at the organization’s or ISP’s testing laboratory.
Sampling levels for testing and inspection shall be established by the certification organization and the

organization or the ISP to ensure reasonable and acceptable reliability at a reasonable and acceptable confidence level
that repair services are compliant to this standard, unless such sampling levels are specified herein.

For verification of an organization’s or an ISP’s advanced cleaning services, the certification organization shall
evaluate the organization’s or ISP’s procedures in accordance with Section 7.3 of this standard.

For verification of an organization’s or an ISP’s advanced inspection services, the certification organization shall
evaluate the organization’s or ISP’s procedures in accordance with Sections 6.3 and 6.4 of this standard.

For verification of an organization’s or an ISP’s repair services, the following series of tests shall be required
for each repair category for which the organization or the ISP is verified. Testing shall be conducted using new materials
as outlined in Table 11.3.79(a) and Table 11.3.79(b).

****Insert Table 11.3.79(a) and Table 11.3.79(b) Here****

For repairs to tears in the outer shell, barrier material, lining material, the certification organization shall
create the tear in the material(s) to be repaired in accordance with Figure 11.3.79.1

****INSERT FIGURE HERE**** (not submitted)

For barrier material hole repairs, the certification organization shall create the hole in the material(s) to be
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 1855/L24/Tb 11.3.9(a)/F2012/ROC 

 
 

Table 11.3.79(a)  Outer Shell Repairs 

Who Makes Repair Sample Material Test 
Organization 5 ft felled seam  

5 ft overedge seam 
Outer shell 
material(s) utilized by 
the organization 

NFPA 1951 — 
7.1.1.6 

  Small tear patch Patched tear made 
from the outer shell 
material utilized by 
the organization 

NFPA 1855 — 8.2.3 

ISP 5 ft felled seam  
5 ft overedge seam 

7.5 osy Nomex IIIa 
plain weave fabric 

NFPA 1951 — 
7.1.1.6 

  Small tear patch Patched tear made 
from 7.5 osy Nomex 
IIIa plain weave fabric 

NFPA 1851 — 8.2.3 

 



 1855/L24/Tb 11.3.9(b)/F2012/ROC 

 

 

Table 11.3.79(b)  Barrier Material Repairs 

Who Makes Repair Sample Material Test 

Organization 5 ft seam Barrier material(s) 
utilized by the 
organization 

NFPA 1951 — 
7.1.1.6 

  Hole patch Patched hole made 
from the barrier 
material(s) utilized by 
the organization 

NFPA 1855 — 8.2.3 
and NFPA 1951 — 
7.1.2.4 in the as-
received condition 

  Tear patch Patched tear made 
from the barrier 
material(s) utilized by 
the organization 

NFPA 1855 — 8.2.3 
and NFPA 1951 — 
7.1.2.4 in the as-
received condition 

ISP 5 ft seam All barrier materials 
utilized by the 
organization repaired 
by the ISP 

NFPA 1951 — 
7.1.1.6 

  Hole patch Patched hole made 
from the all barrier 
materials utilized by 
the organization 
repaired by the ISP 

NFPA 1855 — 8.2.3 
and NFPA 1951 — 
7.1.2.4 in the as-
received condition 

  Tear patch Patched tear made 
from the all barrier 
materials utilized by 
the organization 
repaired by the ISP 

NFPA 1855 — 8.2.3 
and NFPA 1951 — 
7.1.2.4 in the as-
received condition 
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repaired in accordance with Figure 11.3.79.2

****INSERT FIGURE HERE**** (not submitted)

The certification organization shall not allow test specimens that have been conditioned and tested for one
method to be reconditioned and tested for another test method unless specifically permitted in the test method.

For verification of an organization’s or ISP’s Advanced Inspection services, the documentation and
measurements specified in Table 11.1.10 shall be evaluated and verified to be compliant by the certification
organization.

Table below is all New Text to be added….

****Insert Table 11.3.10 Here****

For verification of an organization’s or ISP’s advanced cleaning services, the documentation and
measurements specified in Table 11.3.11 shall be evaluated and verified to be compliant by the certification
organization.

Table below is all New Text to be added….

****Insert Table 11.3.11 Here****

The organization or the ISP shall maintain all inspection and test data from the certification organization
used in the verification of the organization’s or the ISP’s services. The organization or ISP shall provide such data, upon
request, to the purchaser or authority having jurisdiction.

All categories that are verified in accordance with this standard shall undergo verification on an
annual basis.

No changes to Section 11.4.
The attached document represents work completed by a task group assigned to address the ISP

requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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Table 11.3.10 Advanced Inspection Evaluation 

NFPA 1855 clause to be evaluated Method of evaluation 

6.3.2 Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

6.3.4 Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

6.3.5.1 (1)-(4) and (6)-(15) Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

6.4.2 Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

6.4.4 Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

6.4.5 Audit or review of organization’s or ISP’s 
procedures and documentation by 
Certification Organization 

 



 1855/L24/Tb 11.3.11/F2012/ROC 

 

Table 11.3.11 Advanced Cleaning Evaluation 

NFPA 1855 clause to be 
evaluated 

Method of evaluation 

7.3.4 Audit or review of organization’s or ISP’s 
procedures and documentation by Certification 
Organization 

7.3.5 Audit or review of organization’s or ISP’s 
procedures and documentation by Certification 
Organization 

7.3.6 Audit or review of organization’s or ISP’s 
procedures and documentation by Certification 
Organization 

7.3.7 Audit or review of organization’s or ISP’s 
procedures and documentation by Certification 
Organization 

7.3.8 (1)-(4) and (6)-(13) Audit or review of organization’s or ISP’s 
procedures and documentation by Certification 
Organization 

7.3.8(5) Direct measurement or observation by a 
representative of the Certification Organization 

7.3.10 Audit or review of organization’s or ISP’s 
procedures and documentation by Certification 
Organization 

7.3.14 Audit or review of organization’s or ISP’s 
procedures and documentation by Certification 
Organization 

7.4.1 Audit or review of organization’s or ISP’s 
procedures and documentation by Certification 
Organization 

7.4.2 Audit or review of organization’s or ISP’s 
procedures and documentation by Certification 
Organization 

7.4.3 (1)-(3) and (5)-(6) Audit or review of organization’s or ISP’s 
procedures and documentation by Certification 
Organization 

7.4.3(4) Direct measurement or observation by a 
representative of the Certification Organization 
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_______________________________________________________________________________________________
1855-34     Log #5  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

Pour 1 cup of the alcohol-tap water mixture specified in Section 12.1.3.1 12.1.2.1 onto the barrier material
in the cupped area of the barrier.

The following editorials are necessary based on the draft provided in the ROP including editorial
references in the ROP.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-35     Log #31  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Revise text to read as follows:

"In a roughly horizontal position"
Having the apparatus in a horizontal position is not a critical test requirement and in fact it is desirable

to have the apparatus clamping area tilted slightly to allow trapped air to escape when the water pressure is applied.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-36     Log #37  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Revise text to read as follows:

75 100 mm (3 4 in)
Changing the diameter of the viewing area by a factor of 2 changes, the viewing area by a factor of 4.

Commonly available devices use clamping devices with diameters of more than 4 inches. Using smaller devices will
evaluate less of the barrier.

The technical committee rejected the comment so that the document can remain consistent
with NFPA 1851.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-37     Log #35  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Revise text to read as follows:

The footwear specimen shall be placed upright in a container that allows the entire footwear specimen to be immersed
in tap water.

Editorial revision.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-38     Log #25  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

Annex A Explanatory Material
A manufacturer trained organization receives training from an element manufacturer or a verified ISP in

cleaning, inspection and repair services for that organization’s own elements. For garment elements, this entity has not
received any formal verification from a third party certification organization.

A verified organization has demonstrated the ability to conduct cleaning, inspection and repairs to a third
party certification organization in accordance with this standard and is not required to have the approval of the element
manufacturer to perform these services. Verified organizations are permitted to conduct these services for other
organizations.

A verified ISP has demonstrated the ability to conduct cleaning, inspection and repairs to a third party
certification organization in accordance with this standard and is not required to have the approval of the element
manufacturer to perform these services.

The end user should always request the list of repair categories for which the verified ISP is approved to
perform from the ISP.

Requirements for instructional delivery requisite knowledge and skills can be found in NFPA 1670,

It should be noted that the intent of this requirement is not to allow manufacturers to dictate which verified ISP
an organization must use.  The organization is allowed a choice in service providers for cleaning, inspection and repairs.

For any inspection program to be effective, ensembles and ensemble elements should be evaluated by
trained individuals. The individuals evaluating the ensembles and ensemble elements should understand the limitations
of each element and recognize the signs of failure. Utilizing trained individuals provides consistency on whether an item
should be repaired or retired. The manufacturer, verified ISP, or ISP and organization The manufacturer and the
organization; the verified ISP and the organization or a verified organization should determine the level of training
required to perform advanced inspections. Resources for training that should be considered, as a minimum, are the
manufacturer(s) of the elements in use; the Fire and Emergency Manufacturers and Services Association (FEMSA) user
guides; NFPA 1500, ; and professional cleaning
and repair facilities.

Although some hardware can be replaced in the field, it should be noted that field application might not be as
permanent or as strong as when the hardware is replaced at the factory, by a verified organization, or by a verified ISP.

For elements that are being repaired by a verified ISP, the following questions should be asked to determine if
the verified ISP is knowledgeable enough to insure repaired elements are safe and serviceable. It is important that the
organization request information for the verified ISP so that the organization can make an informed decision about who
and how their gear is being maintained. The following questions should provide assistance in making that decision, but
they should not be considered to be all inclusive and the organization may have other questions they would like to ask
as well.

1) Can the ensemble or ensemble element be repaired (i.e. is the damage too severe, or does the age and/or overall
condition of the garment make a repair too costly or safety prohibitive?

2) Does the verified ISP have a certificate they can provide for review?
3) Carefully read the certificate and/or the certification organization’s listing. It will identify what materials the verified

ISP is verified to repair. Some verifications are limited to outer shells and therefore cannot repair barrier materials. Other
verified ISP’s elect to only become verified to work on specific barrier material, not all. It is important to confirm that a
verified ISP has been verified to work on the specific type of barrier material found in your garment.

4) Does the verified ISP have liability insurance for repair of replacement of lost or stolen ensembles or ensemble
elements?

5) The verified ISP should have a quality assurance program and should make that program available to you upon
request.

6) Does the verified ISP take appropriate steps to prevent cross contamination between any and all items being
repaired?

7) Does the verified ISP have training to do the required repair?
8) Does the verified ISP have documentation that the repair was completed?
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9) Does the verified ISP have current calibration data for the gauges used on the hydrostatic testing apparatus?
10) Does the verified ISP follow guidelines of the barrier material manufacturer for repair of barriers materials?
11) At what point do you make the decision to replace a barrier rather than repair it?  Does age enter into your

decision?
12) If a barrier has been repaired previously (examples – patches on the fabric, re-seam-sealing small areas of the

seam), and additional punctures or taping issues are found, at what point do you stop repairing, and make the decision
to replace the barrier?  Does age enter into your decision?

13) Has the verified ISP attended seminars provided by barrier material manufacturers for proper testing and repair?
14) Does the verified ISP warranty their work and if so for how long?
15) What is the normal turn around time for repairs?

The contractual provisions covering verification programs should contain clauses advising the verified
organization or verified ISP that, if requirements change, the process should be brought into compliance with the new
requirements by a stated effective date through a compliance review program involving all currently verified repairs.
Without such clauses, certification organizations would not be able to move quickly to protect their names, marks, or
reputations. A verification program would be deficient without these contractual provisions and the administrative means
to back them up.

Such inspections should include witnessing of advanced cleaning, advanced inspections and advanced
repairs and review of the quality management system.

The attached document represents work completed by a task group assigned to address the ISP
requirements in the 2013 revision of NFPA 1851.  This language should be consistent between NFPA 1855 and NFPA
1851.  The attached has been appropriately modified to reflect the needed changes for differing product requirements in
NFPA 1971 and NFPA 1951. This language refines and clarifies what entities can perform various functions and the
level of training needed and who can provide this training based on the direction the task group was given from the
technical committee.

_______________________________________________________________________________________________
1855-39     Log #36  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Revise text to read as follows:

The utility and rescue and recovery elements are certified individually whereas CBRN elements must at least be
certified as part of an ensemble and can additionally optionally be certified individually. CBRN elements cannot only be
certified individually, but they can only be certified as part of an ensemble.

I think this additional text helps to make the intent of the TC more clear.

Revise text to read as follows:
A.3.3.42 copy existing paragraph, edit as follows:
... The utility and rescue and recovery elements are certified individually whereas CBRN elements must at least be

certified as part of an ensemble. However, CBRN elements can be certified individually to be used as replacement
elements for the CBRN ensemble with which they were originally certified.

The technical committee accepted the comment in principle, and provided an additional
explanatory sentence to the end of the Annex item to further explain the individual certification of CBRN elements.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-40     Log #33  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Change "barrier" to "layer" in two places.

Editorial correction.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-41     Log #30  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Use tab key to make the lists in these Annex paragraphs look more like outlines.

Editorial.

Editorial Note: Add appropriate tabs and indentation to make these Annex items appear more readable as outlines.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1855-42     Log #47  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Organizations responsible for selecting certified products are the best vehicle for enforcing correct

representations of products. Organizations need to understand the correct way to refer to certified products and to be
informed of the ways that uncertified products can be misrepresented, and to require suppliers to accurately
communicate which products are certified versus products that are not certified.

The best expression to use when referring to compliant products is "the product is certified by (insert name of
certification organization) to be compliant products is "the product is certified to be compliant with NFPA 1951" or "the
product is certified to NFPA 1951" or "the certified NFPA 1951 product." IF it is certified, the certification organization
that is certifying the compliance will have the product "listed." Any organization selecting certified products should
confirm that the certification organization has the product listed. NFPA itself does not do the certifying, so an expression
like "NFPA certified" is incorrect.

Insert here the already existing paragraph in A.5.1.1.
Expressions that do not use the term "certified" leave a lot of doubt about the status of the product. Frequently

expressions are used that include the word compliant instead, e.g., "the product is compliant to NFPA 1951" or "the
NFPA compliant product," etc. If the product is truly compliant then it is also certified because certification is part of the
provisions of the standard. However, if the product is not truly compliant, then describing the product as certified will be
illegal, but describing the product as compliant will only be a misrepresentation. Sometimes non-certifiable products are
intentionally described as compliant to misinform the purchaser without incurring liability. It leaves open the uncertainty
about who is claiming the compliance, and what the compliance is measured against. Some of the most egregious
examples of this kind of practice are expressions like "the product complies with the viral penetration test requirements
(or any other individual part of the standard) of NFPA 1951," or "the product complies with the footwear requirements (or
other respective component parts) of NFPA 1951."

Certified NFPA products have many benefits over non-certified or non-certifiable products. Suppliers who can achieve
the required level of product performance and quality are proud of this achievement. If they have achieved it, they will
communicate it proudly and correctly. I has cost them considerable effort to achieve it. If the product is not represented
as certified, it most likely cannot be certified. The authority having jurisdiction should appreciate what this means to the
safety of their personnel and endorse the use of certified NFPA compliant products over non-certified products.

The following table tries to demonstrate the superiority of the "Certified NFPA" claim compared to other lesser claims.

****Insert Table Here****

This additional information will help the organization select and get certified NFPA products.

Revise text to read as follows:
Organizations responsible for selecting certified products are the best vehicle for enforcing correct

representations of products. Organizations need to understand the correct way to refer to certified products and to be
informed of the ways that uncertified products can be misrepresented, and to require suppliers to accurately
communicate which products are certified versus products that are not certified.

The best expression to use when referring to compliant products is "the product is certified by (insert name of
certification organization) to be compliant with NFPA 1951 (current edition). Other shorter but acceptable expressions
are "the product is certified to be compliant with NFPA 1951" or "the product is certified to NFPA 1951" or "the certified
NFPA 1951 product." If it is certified, the certification organization that is certifying the compliance will have the product
"listed." Any organization selecting certified products should confirm that the certification organization has the product
listed. NFPA itself does not do the certifying, so an expression like "NFPA certified" is incorrect.

****Insert here existing paragraph A.5.1.1****
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Claim Certified by Cert Org X to 
be NFPA 1951 compliant 

Manufacturer’s test 
report documenting the 
claim that a product 
complies with a 
specific requirement in 
NFPA 1951 

Manufacturer’s 
verbal or marketing 
claim that a product 
complies with a 
specific 
requirement of 
NFPA 1951 

What you get as 
a minimum 

Identify of the org that 
certified the product and 
the current listing 
 
Confirmation that the 
certification is current and 
to the current edition of 
the standard 
 
Available on request all 
the data generated to 
demonstrate passing 
results of all the design 
and performance 
requirements 
 
Details of all the test 
methods are documented 
and detailed, the number 
of specimens required for 
each test is known 
 
Pre-conditioning of all the 
specimens is required and 
known 
 
Confidence that the 
specimens are 
representative of or taken 
from finished products 
 
Specimens subject to 
assembly are also tested 
(e.g. seams) 
 

A written report 
documenting the date, 
the identity of the 
laboratory performing 
the test, the test 
method and the 
passing result. Still no 
information on the 
number of specimens 
tested or the condition 
or origin of those 
specimens 
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Products are tested 
initially and every year 
according to a schedule 
 
Products are tested in an 
accredited lab whose 
results can be relied on 
 
Products are produced in 
a manufacturing plant with 
good manufacturing 
practices in place and that 
comply with ISO 9000 
quality manufacturing 
practices 
 
Faulty products are 
subject to a recall 
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Expressions that do not use the term "certified" leave a lot of doubt about the status of the product. Frequently
expressions are used that include the word compliant instead, e.g., "the product is compliant to NFPA 1951" or "the
NFPA 1951 compliant product," etc. If the product is truly compliant then it is also certified because certification is part of
the provisions of the standard. However, if the product is not truly compliant, then describing the product as certified will
be illegal, but describing the product as compliant will only be misleading. Sometimes non-certifiable products are
intentionally described as compliant to misinform the purchaser without incurring liability. It leaves open the uncertainty
about who is claiming the compliance, and what the compliance is measured against. Some of the most egregious
examples of this kind of practice are expressions like "the product complies with the viral penetration test requirements
(or any other individual part) of NFPA 1951," or "the product complies with the footwear requirements (or other
respective component parts) of NFPA 1951."

Certified NFPA products have many benefits over non-certified or non-certifiable products. Suppliers who can achieve
the required level of product performance and quality are proud of this achievement. If they have achieved it, they will
communicate it proudly and correctly. I has cost them considerable effort to achieve it. If the product is not represented
as certified, it most likely is not and cannot be certified. The authority having jurisdiction should appreciate the
advantages it is getting in product performance, product quality and product assurance with certified products and that it
is a signifcant factor in providing for its personnel. It should endorse the use of certified NFPA compliant products over
non-certified products.

When a product claims to be certified to NFPA 1951, it will have a certification organization's mark indicating the same.
As a certified product, the consumer enjoys the following benefits:

● Identification of the independent third party organization that certified the product and that supports the current
listing

● Confirmation that the certification is maintained and to the current edition of the standard
● All the data generated to demonstrate passing results of all the design and performance requirements is available

upon request
● Details of all the test methods are documented and the number of specimens required for each test is known
● Pre-conditioning of all the specimens is required and known
● Confidence that the specimens are representative of or taken from finished product
● Specimens subject to assembly operations are also tested (e.g. seams, not just pristine specimens)
● Products are tested repeatedly, initially and every year according to a known schedule
● Products are tested in an accredited laboratory whose results can be relied on
● Products are produced in a manufacturing plant with good manufacturing practices in place and that comply with

ISO 9000 quality manufacturing practices and are subject to random audits
● Faulty products are subject to a recall
When a product merely claims to be "compliant" with specific performance requirements of NFPA 1951, the

manufacturer should at a minimum be able to provide a written report verifying the product's compliance from a
certifying agency. This report might include the date of the test, laboratory performing the test, the test method and the
results data. However, there may not be information on the number of specimens tested, whether the test is statistically
repeatable, the condition of the specimen, or the origin of that specimen, nor the competence of the laboratory in
producing the data. It may even be a report generated about a product or material used in a different element or style
than the one of interest to the consumer.  When these types of claims are made it should be noted that the product may
not actually be able to be certified to the standard.

Even weaker is a manufacturer or salesperson making a marketing or verbal claim that a product complies with any
requirements of NFPA 1951 without even providing evidence of a written report or other documentation supporting that
claim. The consumer should expect that the product does not comply with any of the requirements of NFPA 1951.
Reputable manufacturers, salespeople and certifying labs will only make these claims when they can support their
claims with documentation.

The technical committee accepted the comment in principle, and revised the text to provide
additional explanatory information on the advantages of selecting and using certified products.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

GOHLKE, D.: There are some typos in the committee comment text. I have corrected them in the text below. I have
also incorporated some improvements in the text below.

Revise text to read as follows:
Organizations responsible for selecting certified products are the best vehicle for enforcing correct
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representations of products. Organizations need to understand the correct way to refer to certified products and to be
informed of the ways that non-certified products can be misrepresented, and to require suppliers to accurately
communicate which products are certified versus products that are not certified.

The best expression to use when referring to compliant products is "the product is certified by (insert name of
certification organization) to be compliant with NFPA 1951 (current edition)”. Other shorter but acceptable expressions
are "the product is certified to be compliant with NFPA 1951" or "the product is certified to NFPA 1951" or "the certified
NFPA 1951 product." If it is certified, the certification organization that is certifying the compliance will have the product
"listed." Any organization selecting a certified product should confirm that the product is "listed" by the certification
organization. NFPA itself does not do the certifying, so an expression like "NFPA certified" is incorrect.

***Insert here existing paragraph A.5.1.1***

Expressions that do not use the term "certified" leave a lot of doubt about the status of the product. Frequently
expressions are used that include the word “compliant” instead, e.g., "the product is compliant to NFPA 1951" or "the
NFPA 1951 compliant product," etc. If the product is truly compliant then it is also certified because certification is part of
the provisions of the standard. However, if the product is not truly compliant, then describing the product as certified will
be illegal, but describing the product as compliant will only be misleading. Sometimes non-certifiable products are
intentionally described as compliant to misinform the purchaser without incurring liability. It leaves open the uncertainty
about who is claiming the compliance, and what the compliance is measured against. Some of the most egregious
examples of this kind of practice are expressions like "the product complies with the viral penetration test requirements
(or any other individual part) of NFPA 1951," or "the product complies with the footwear requirements (or other
respective component parts) of NFPA 1951."

Certified NFPA products have many benefits over non-certified or non-certifiable products. Suppliers who can achieve
the required level of product performance and quality are proud of this achievement. If they have achieved it, they will
communicate it proudly and correctly. It has cost them considerable effort to achieve it. If the product is not represented
as certified, it most likely is not and cannot be certified. The authority having jurisdiction should appreciate the
advantages it is getting in product performance, product quality and product assurance with certified products and that it
is a significant factor in providing safety for its personnel. It should endorse the use of certified NFPA compliant products
over non-certified products.

The consumer enjoys the following benefits when selecting a certified product:
The certified product will bear the certification organization's mark.
The identity of the independent third party organization that certified the product and that supports the current listing is

known.
The certification is maintained and will be to the current edition of the standard.
All the data generated to demonstrate passing results of all the design and performance requirements is available upon

request.
Details of all the test methods are documented and the number of specimens required for each test is known.
Preconditioning of all the specimens is required and known.
The specimens are representative of or taken from the finished product of interest.

Specimens that are subject to assembly operations are also tested (e.g. seams, not just pristine or specially prepared
specimens).

Products are tested repeatedly, initially and every year according to a known schedule.
Products are tested in an accredited laboratory whose results can be relied on.

Products are produced in a manufacturing plant with good manufacturing practices in place and that comply with ISO
9000 quality manufacturing practices and that are subject to random audits.

Products that are found to no longer comply or are otherwise faulty are subject to a recall.
When a product merely claims to be "compliant" with specific performance requirements of NFPA 1951, the

manufacturer should at a minimum be able to provide a written report verifying the claim. This report might include the
date of the test, the laboratory performing the test, the test method and the results. However, there may not be
information on the number of specimens tested, whether the test is statistically repeatable, the condition of the
specimen, or the origin of that specimen, nor the competence of the laboratory in producing the data.  It may even be a
report generated about a product or material used in a different element or style than the one of interest to the
consumer. When these types of claims are made it should be noted that the product may not actually be able to be
certified to the standard. Comprehensive performance measures as well as procedures controlling manufacturing quality
and assurance may not be in place under these circumstances.

31Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1855
Even weaker is a manufacturer or salesperson making a marketing or verbal claim that a product complies with any

requirements of NFPA 1951 without a written report or other documentation supporting that claim. In these cases, the
authority having jurisdiction should expect that the product does not comply with any of the requirements of NFPA 1951.
Reputable manufacturers, salespeople and certifying laboratories will only make these claims when they can support
their claims with documentation.

_______________________________________________________________________________________________
1855-43     Log #28  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-61
Revise text to read as follows:

Any specific requirements for earflaps (design, materials, dimensions, attachment to shell specifics); if
the organization determines ear flaps are required as they are not required in NFPA 1971 1951.

There was an error in NFPA 1855-61 Log #29 where the reference incorrectly cites NFPA 1971 and it
should be NFPA 1951.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-44     Log #44  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
In the last sentence change "barrier" to "liner" in two places.

Editorial revision.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-45     Log #45  FAE-SCE

_______________________________________________________________________________________________
Daniel J. Gohlke, W. L. Gore and Associates

1855-2a
Delete A.6.4.3.

This document does not use the inspection timeline referenced in this annex item. I believe this annex
paragraph is incorrectly held over from the initial draft of this document.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

32Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1855
_______________________________________________________________________________________________
1855-46     Log #6  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

Some dry cleaning solvents that are used in lieu of water can damage components of the ensembles and
ensemble elements. Reflective trim, Visibility markings, helmets and leather gloves, in particular, can be adversely
affected by such solvents. The manufacturer should be consulted prior to dry cleaning to confirm that ensembles and
ensemble elements will not be damaged.

The following editorials are necessary based on the draft provided in the ROP including editorial
references in the ROP.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.

_______________________________________________________________________________________________
1855-47     Log #7  FAE-SCE

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion

1855-2a
Revise text to read as follows:

Update references to the following standards:
NFPA 1971, 2012 Edition

Update references to the following standards:
ANSI Z87.1, 2010 Edition

Update references to the following standards:
ASTM F1731, 1996 (2008) Edition
ASTM F1930, 2011 Edition

The following editorials are necessary based on the draft provided in the ROP including editorial
references in the ROP.

Affirmative: 20
3  Byrne, C.,  Howard, T.,  Paderick, H.
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_______________________________________________________________________________________________
1981-1     Log #21  FAE-RPE

_______________________________________________________________________________________________
Robert Sell, Draeger Safety, Inc.

1981-8
Add Appendix information for Section 1.3.1.1:

Prior to the NFPA 1981-2013 Edition, NIOSH/NPPTL policy did not permit the use of an emergency escape support
breathing system or “Buddy Breathing” but investigations by the Task Group assigned by the Respiratory Protection
Equipment (RPE) Technical Committee found that these type of devices are being used and trained on by the Fire
Service and have been successfully used. The Technical Committee approached NIOSH/NPPTL on this topic and
NIOSH/NPPTL opened Docket #147 to obtain input and comments from all interested parties and based upon the input
received NIOSH/NPPTL has changed their policy based upon the current technology that exists to prevent two users
from being contaminated by the Immediately Dangerous to Life and Health atmospheres encountered. The RPE
Technical Committee created performance requirements Emergency Breathing Support Systems (EBSS) to ensure
continued compliance with the standard when the EBSS is being used.

It must be understood that the duration of the SCBA air supply is dependent on the volume of air in the cylinder and
that the use of the EBSS will reduce the duration of the air supply from the cylinder. In addition, the Organization Having
Jurisdiction needs to develop the Standard Operating Procedures and training requirements to ensure that the EBSS is
properly used.

In the “Origin and Development of NFPA 1981” section at the beginning of the current edition of the
NFPA 1981 standard discusses the use of “buddy breathing” as being prohibited by NIOSH and with the implementation
of the EBSS this now needs to be addressed.

Asterisk 1.3.1.1, and add a new Annex item as follows:
 Prior to the issuance of the 2013 Edition of NFPA 1981, NIOSH/NPPTL policy did not permit the use of an

emergency breathing support system (EBSS; also known as “buddy breathing”), but investigations by the Task Group
on EBSS assigned by the Respiratory Protection Equipment (RPE) Technical Committee to investigate this issue found
that the fire service successfully uses and trains on these types of devices. The Technical Committee approached
NIOSH/NPPTL about this topic, and NIOSH/NPPTL opened Docket #147 to obtain input and comments from all
interested parties. Based upon the input NIOSH/NPPTL received, and by the fact that there is now EBSS technology
that can prevent two users from being contaminated during EBSS use in an IDLH environment, NIOSH/NPPTL has
changed their policy of prohibiting the use of EBSS and will now certify EBSS for the function for which it has been
designed. The RPE Technical Committee created performance requirements for EBSS to ensure continued compliance
with NFPA 1981 when the EBSS is used.

It is important to note that the duration of the SCBA air supply is dependent upon the volume of air in the cylinder and
its rate of consumption, and that the use of an EBSS will reduce the duration of the air supply from the cylinder. In
addition, the Authority Having Jurisdiction should develop standard operating procedures and training requirements to
ensure that the EBSS is properly used.

The technical committee accepted the comment in principle and made several editorial
changes. Also, this text with additional input from NIOSH will be included in the Origin and Development statement in
the 2013 edition of the standard.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.
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_______________________________________________________________________________________________
1981-2     Log #3  FAE-RPE

_______________________________________________________________________________________________
Craig Gestler, Mine Safety Appliances Company

1981-11
Revise text to read as follows:

Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062-2096.
ANSI/UL 913,

, Seventh Sixth Edition.
The 7th edition of UL 913 is intended to align the standard with existing European and IEC intrinsic

safety standards. The ultimate goal is to have a common set of rules in the future. The 7th edition was not released to
address any safety issues with the 5th or 6th edition. It was released to bring global alignment of standards. Further, UL
has pushed back the 7th edition compliance date to July 2016 due partly to concerns from industry in general and partly
due to a concern over a lack of capacity of complete all reassessments on time.

The deleted dates actually (in error) reference the 7th edition.
Most importantly, however, a change to the 7th edition will require the complete replacement of the electronics on the

SCBA, making upgrades from the 2007 to the 2012 edition impractical. Fire companies wishing to purchase cost
effective upgrade kits will not be able to do so and will be required to purchase completely new SCBA which may not be
compatible with their 2007 edition equipment.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

_______________________________________________________________________________________________
1981-3     Log #9  FAE-RPE

_______________________________________________________________________________________________
John Gardell, City of Pittsburgh Bureau of Fire

1981-11
Revise text to read as follows:

Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062-2096.
ANSI/UL 913,

1 Seventh Sixth Edition.
In 2010 the City of Pittsburgh Bureau of Fire received a grant that enabled us to replace our 15 year

old SCBA. As with many cities, Pittsburgh has severe financial problems and without the grant of about $950K we would
not have been able to buy SCBA and comply with NFPA 1981, 2007 Edition. Now that we have current SCBA it is our
intention to stay current to the NFPA 1981 standard. However, after talking to our SCBA manufacturer I understand the
cost to upgrade to the next edition of the standard will potentially be so high we will not be able to do that.

From what I understand adopting UL 913 7th Edition Section 2.3.6 from Log #9 will require all current FireHawk M7
users to replace most, if not all electronics on the SCBA to upgrade to the NFPA 1981, 2013 Edition if this is a adopted
into the standard. This will most likely raise the price of upgrading to nearly the same price as new SCBA and will
prohibit us from staying current to the latest NFPA standard.

I also understand that UL 913 7th Edition Section 2.3.6 will not bring any significant enhancement to firefighter safety. I
know of many urban fire departments that will be in the same situation and if they knew about this proposed change
they would also vigorously oppose this addition to the NFPA 1981 standard.

Our issue is that this change will have minimal enhancements to the safety of firefighters, and the cost association will
prevent future upgrades that may greatly increase firefighter safety. Please do not allow this change. It will do harm to
many fire departments around the country that are already struggling to provide equipment to keep firefighters safe.

Thank you.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.
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_______________________________________________________________________________________________
1981-4     Log #16  FAE-RPE

_______________________________________________________________________________________________
Steven H. Weinstein, Honeywell Safety Products

1981-13
Revise text to read as follows:

Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062-2096.
ANSI/UL 913,

, Seventh Sixth edition.
After the TC on RPE accepted in principle Proposal #1981-13 in the ROP, some events have occurred

which call into question the merit of the proposal. UL has decided not to implement the 7th edition of ANSI/UL 913 until
2016 for intrinsic safety certifications it performs for its own customers. They are still using the 5th edition. There has
been some talk that UL implementation of the 7th edition of ANSI/UL 913 for its own certifications could be delayed
further, or that the 7th edition could even be withdrawn at some point. They have received pushback from their
customers who do not feel certification to the 7th edition is in everyone's best interests. The goal is eventually to have
harmonization of European and U.S. intrinsic safety standards, and the 7th edition of ANSI/UL 913 will not accomplish
that. My proposal is to revert back to the 6th edition of ANSI/UL 913 for NFPA 1981, since it has been used for many
years; has proven to be reliable standard; and does not introduce new, possibly controversial variables whose
repercussions are not yet fully understood. If UL itself is not using the 7th edition of ANSI/UL 913, I do not think NFPA
1981 should be specifying it.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

3Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-5     Log #27  FAE-RPE

_______________________________________________________________________________________________
Judge Morgan, SCOTT Safety

1981-10
Revise text to read as follows:

International Electrotechnical Commission, 3, rue de Varembé P.O. Box 131, 1211 Geneva
20, Switzerland

IEC 60268-16:2003,

A mannequin with built-in ear and mouth simulators that provides a
realistic reproduction of the acoustic properties of an average adult human head and torso.

A measure of intelligibility of speech quality on a scale of intelligibility
whose values varies from 0 = completely unintelligible to 1 = perfect intelligibility.

The local pressure deviation from the ambient (average, or equilibrium)
atmospheric pressure caused by a sound wave.

A point 50 mm in front of and on the axis of the lip position of a typical human
mouth (or artificial mouth)

A point 1.5 m in front of and on the axis of the lip position of typical
human mouth (or artificial mouth) and 1.5 m above the floor

SCBA and SCBA components shall be subjected to the tests specified in Table 4.3.9 for each series.

******Insert Table 4.3.9 Here******

All SCBA shall have a voice communications system that, at a minimum, shall consist of a mechanical speaking
diaphragm.

The voice communications system shall be designed to project sound without other persons needing a
receiver to hear the voice communications.

Where the voice communications system uses electronics, the design shall incorporate an indicator that the
system is “on”. This indicator shall be permitted to be positioned outside the user's field of vision with the SCBA
facepiece properly donned.

Where the voice communications system uses electronics, the power source shall display a visual alert signal
indicating low power capacity.

Where the voice communications system uses electronics, the voice communications system shall be
designed to be switched off and on manually without the performance of the SCBA being affected.

Where the voice communications system is automatically activated, the operation of the on/off control shall
override the auto activation of the voice communications system without affecting the performance of the SCBA.

Where the voice communications system uses electronics, the voice communications system shall be
permitted to be equipped with an adjustable volume (gain) control.

Non-Electronic Communications Performance Requirements The SCBA voice communications system shall be
tested for communications performance as specified in Section 8.10, Non-Electronic Communications Performance, and
shall have a Speech Transmission Index (STI) value of not less than 0.55.

Supplementary Voice Communications System Performance Requirements The SCBA voice communications
system, as identified by the SCBA manufacturer, shall be tested for communication performance as specified in Section
8.25, Supplementary Voice Communications System Performance, and shall have a Speech Transmission Index (STI)
value of not less than 0.60.

This test method shall apply to complete SCBA facepiece(s) and second stage regulator(s).
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Table 4.3.9  Test Series 

Test 
Order 

Category A 
(SCBA #1) 

Category B 
(SCBA #2) 

Category 
C (SCBA 

#3) 

Category 
D (SCBA 

#4) 
Category E 
(SCBA #5) 

Category 
F (SCBA 

#6) 

Category G 
(Component 

Tests) 

Category H 
(Additional 
SCBA as 
required) 

1 

Airflow (Section 
8.1) 

Airflow 
(Section 
8.1) 

Airflow 
(Section 
8.1) 

Airflow 
(Section 
8.1) 

HUD 
visibility 
performance 
(Sections 
8.17 
through 
8.19) 

Low 
power 
capacity 
test 
(Section 
8.26) 

Fabric flame 
resistance 
(Section 8.4) 

EOSTI 
independent 
activation 
(Section 
8.13) 

2 

Facepiece 
carbon dioxide 
content (Section 
8.12) 

Breathing 
air cylinder 
and valve 
assembly 
retention 
test (Section 
8.22) 

Vibration 
resistance 
(Section 
8.3) 

Heat and 
flame 
resistance 
(Section 
8.11) 

HUD low 
power 
source 
visual alert 
signal test 
(Section 
8.16) 

Heat and 
immersion 
leakage 
tests 
(Section 
8.24) 

Fabric heat 
resistance 
(Section 8.5) 

EOSTI 
recognition 
performance 
(Section 
8.14) 

3 

Non-Electronic 
Communications 
Performance 
(Section 8.10) 

Cylinder 
connections 
and 
accessibility 
test (Section 
8.23) 

— — Wiring 
connection 
performance 
(Section 
8.15) 

— Thread heat 
resistance 
(Section 8.6) 

— 

4 

Supplementary 
Voice 
Communications 
System 
Performance 
(Section 8.25) 

RIC UAC 
cylinder refill 
breathing 
performance 
(Section 
8.20) 

— — — — Facepiece 
lens 
abrasion 
resistance 
(Section 8.9) 

— 

5 

Environmental 
temperature 
(Section 8.2) 

RIC UAC 
system fill 
rate 
performance 
(Section 
8.21) 

— — — — — — 

6 

Particulate 
resistance 
(Section 8.8) 

Accelerated 
corrosion 
resistance 
(Section 
8.7) 

— — — — — — 
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Each sample to be tested shall be as specified in Section 4.3.9 with all voice communications

systems installed, including supplementary voice communications systems, and in the “off” mode per manufacturer
instructions

Prior to testing, specimens shall be conditioned for a minimum of 4 hours and tested at an ambient
temperature of 22°C, ±3°C (72°F, ±5°F) and RH of 50 percent, ±25 percent.

Specimens for conditioning shall be complete medium size SCBA facepiece(s) and inner mask(s) with the
second stage regulator(s) installed in the as worn position as specified by the manufacturer.

Testing shall be conducted in a chamber having the following minimum characteristics:
1) Room dimensions: 3.6 m long × 3.0 m wide × 3.0 m high (12 ft long × 10 ft wide × 10 ft high) with a minimum volume

of 32.4 m3 (1200 ft3).
2) Construction: Hemi-anechoic
3) Ambient noise level inside chamber: <40 dBA/<55 dBC
4) Walls and ceiling: = ≥90% absorbtive for 100 Hz<f<1000 Hz

All surfaces above the floor acoustically treated for internal acoustic absorption, as well as for external noise
mitigation.

A (G.R.A.S. K.E.M.A.R. Head and Torso Simulator (HATS) model 45BM) shall be used for testing
The mouth simulator shall be capable of producing 112 dB/1 kHz sine tone at 25 mm (1 inch) with the

mouth reference point un-equalized and the total harmonic distortion (THD) shall be ≤3%.
The mouth simulator frequency response shall be able to be equalized flat ± 1 dB between 100 Hz and 10

kHz and the response shall be -15 dB or less at 100 Hz and -20 dB or less at 15 kHz.
The sound pressure level (SPL) meter having the following characteristics shall be used:

1) The SPL meter shall be capable of applying an equivalent continuous sound pressure level (Leq) of using an A
weighting filter.

2) The SPL meter shall have a dynamic range from 30 dB (or less) to 130 dB (or more).
3) The SPL meter shall display the measurement to at least one decimal place.

The signal/pink noise analog audio signal generators having the following characteristics shall be used:
One generator shall be capable of playing wave files in the following format:

(1) 48 kHz, 16-bit mono at the output level of 0 dB, FS=18 dBu since according to EBU R68
The second generator shall be capable of generating pink noise and sine waves from -80 dBu to -2 dBu in

one digit steps with a THD+N of -90 dB (0.0032%) at 8 dBu noise floor typ 25uv.
1) The frequency range shall be 10 Hz to 20 Hz in 1 digit steps ±0.01%.
2) The amplitude accuracy shall be within ±0.5 dB or less.

The digital equalizer having the following characteristics shall be used:
1) The digital equalizer shall be capable of at least two concurrently selectable equalizer sections:
a. One-31 band graphic with an adjustment range of at least ±18 dB.
b. A Ten band parametric with an adjustment range of at least ±18 dB.

2) The digital equalizer shall have a dynamic range of =112 dB.
3) The digital equalizer shall be capable of equalizing the frequency response of the HATS mannequin of:
a. ±1 dB flat between 100 Hz and 10 kHz,
b. applying a 180 Hz high pass filter with a slope of -24 dB octave,
c. and a 10 Hz low pass filter with a slope of -24 dB octave (-15 dB at 100 Hz – 20 dB at 15 kHz).

A powered speaker having the following characteristics shall be used:
1) A sensitivity of ≥84 dB at one watt at 1 meter.
2) The frequency response shall be rated at ≤80 Hz  to ≥13 kHz.
3) The amplifier shall deliver ≥10 watts with a total harmonic distortion <1%.

A microphone having the following characteristics shall be used:
1) The microphone shall be a condenser type.
2) The microphone polar pattern shall be omni-directional.
3) The frequency response shall be flat ±0.5 dB from 100 Hz to 15 kHz.
4) The residual noise shall be ≤-30 dB.
5) The microphone shall accept signals of at least 130 dBA.

A Speech Transmission Index (STI) analyzer having the following characteristics shall be used:
1) The STI PA analyzer shall be capable of measuring and displaying a single value STI PA result to two decimal

places with a 7 octave band modulated noise test signal using the Netherlands Organization for Applied Scientific
Research (TNO) verified algorithm.
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2) The STI PA analyzer shall conform to IEC-60268-16:2003, Sound System Equipment – Part 16: Objective Rating of

Speech Intelligibility by Speech Transmission Index.
All of the apparatus identified in Sections 8.4.10.4.2, 8.10.4.3, 8.10.4.4, 8.10.4.5, and 8.10.4.6 shall be

located in the hemi-anechoic chamber and arranged as shown in Figure 8.10.4.9(a) and 8.10.4.9(b).

******Insert Figure 8.10.4.9(a) Here******

******Insert Figure 8.10.4.9(b) Here******

The HATS test mannequin shall be positioned in the chamber in the following manner: Refer to Figure
8.10.4.9(a) and 8.10.4.9(b).

The distance between the HATS test mannequin and the microphone shall be 1.5 m, +25 mm/-0 mm (5 ft,
+1 in/-0 in), and they shall be facing each other.

The distance between the HATS test mannequin MRP and the floor shall be 1.5 m, +25 mm/-0 mm (5 ft,
+1 in/-0 in).

The distance between the microphone and the floor shall be 1.5 m, +25 mm/-0 mm (5 ft, +1 in/-0 in).
The test chamber shall be filled with broadband “pink” noise with a tolerance of +/- 1(one) dB per octave

band from 100 Hz to 10 kHz.
The pink noise speaker shall be placed directly beneath the microphone and oriented such that the central

axis of the speaker cone is directly facing the microphone.
The speaker shall be situated on top of a block of isolating acoustic foam such that no part of speaker box

is contacting the floor or microphone stand to prevent conduction of sound to the microphone.
The height of the speaker off the floor shall be at least 0.125 m (5 in), as measured from the bottom of the

speaker box, and the distance between the speaker and microphone shall be no less than 1 m (40 in) , as measured
from the top of the speaker grille/enclosure.

Note: Any changes made to the pink noise speaker configuration require re-calibration of the pink noise spectrum per
Section 8.10.4.13.

Refer to Figure 8.10.4.12 for reference in placing the pink noise speaker.

******Insert Figure 8.10.4.12 Here******

The pink noise speaker shall be fully equalized flat, from 100 Hz to 10 kHz, to within +/- 1 db on a relative
scale in 1/3 octave bands as measured at the microphone position.

The STI test signal from the mannequin shall be adjusted to achieve an A weighted sound level of 97 dB, +/-
0.5 dB at the mouth reference point (MRP), 50 mm ± 3 mm (2 in ± 1/8 in) from the test mannequin’s mouth.

The microphone used for calibrating STI signal shall be omni-directional and oriented in a horizontal front
facing manner.

The STI signal shall be equalized flat to within +/- 1 dB on a relative scale in 1/3 octave bands as
measured at the mouth reference point of the HATS.

HATS Calibration
1) Equalize flat with pink noise @ 97 dBA from 100 Hz – 10kHz to +/- 1 dB on a 1/3 octave scale
2) Reduce the levels for the 125 Hz octave band (the 100, 125, 160 1/3 octave bands) by 10 dB
3) Reduce the levels for the 250 Hz octave band (the 200, 250, 315 1/3 octave bands) by 2 dB
4) Apply STIPA signal and adjust Sound Pressure Level (SPL) to 97 ± 0.5 dBA

The gain of the powered speaker amplifier used to generate the pink noise shall be adjusted to achieve an
A-weighted sound level of 15 dB ± 0.5 dB below the signal level generated as identified in Section 8.10.4.14 measured
at the microphone placed as identified in Sections 8.10.4.10.1 and 8.10.4.10.3.

The method for measuring speech transmission index shall be as specified in IEC 60268-16:2003,
with the modified

apparatus specified in Section 8.10.4.
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Figure 8.25.4.9(b) 
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The medium size facepiece with inner mask and second stage regulator in the normal use mode shall be

fitted to the HATS test mannequin in the following manner:
1) Place the chin of the mannequin in the “chin cup” of the facepiece.
2) Place the facepiece to seal against the face of the HATS test mannequin.
3) The head harness of the facepiece shall be passed over the HATS test mannequin and tightened in a manner that

maintains the symmetry of the facepiece on the HATS test mannequin with talc to minimize friction between the HATS
test mannequin and strap.

4) The straps shall be tightened to a tension of 50 N (11.2 lbf).
Three medium size facepieces shall be tested in the chamber having an ambient noise field as specified in

Sections 8.10.4.11 through 8.10.4.15. Each facepiece shall be mounted as specified in Section 8.10.5.2 and the tested
as follows

1) Three separate measurements shall be recorded for each donning of the facepiece.
2) Five separate donnings shall be performed.
3) Total of 45 measurements
i. 3 (facepieces) × 3 (measurements) × 5 (donnings) = 45 measurements

Record and report the STIPA signal Sound Pressure Level per octave band, the Modulation Transfer Index
per octave band, and overall STI score at the Mouth Reference Point described in Section 3.3.x.

A minimum of one STIPA signal recorded per Section 8.10.6.1 shall be collected prior to the start of
facepiece testing and at the conclusion of facepiece testing; where breaks in testing of more than 1 hour have occurred
another supplemental STIPA recording at MRP shall be collected.

Record and report the STIPA signal Sound Pressure Level per octave band, the Modulation Transfer Index
per octave band, and overall STI score at the Microphone Measurement Point described in Section 3.3.5.

A minimum of one STIPA signal recorded per Section 8.10.6.2 shall be collected prior to the start of
facepiece testing and at the conclusion of facepiece testing; where breaks in testing of more than 1 hour have occurred
another supplemental STIPA recording at Microphone Measurement Point shall be collected.

Record and report the Pink Noise Sound Pressure Level per octave band at the Microphone Measurement
Point described in Section 3.3.5.

A minimum of one Pink Noise measurement recorded per Section 8.10.6.3 shall be collected prior to the
start of facepiece testing and at the conclusion of facepiece testing; where breaks in testing of more than 1 hour have
occurred another supplemental Pink Noise measurement recording at Microphone Measurement Point shall be
collected.

Record and Report the STI score for each facepiece measurement sampled as described in Section 8.10.5.3
(total of 45 scores shall be recorded). Record the starting time of each facepiece donning.

Calculate the average for each donning. There will be a total of 15 averages of 3 measurements; 5 average’s
for each of the 3 facepiece samples.

See Appendix A for sample report recording sheet

The averages calculated in Section 8.10.6.5 to shall be used to determine a pass or fail per Section 7.10.
If any of the 15 averages score less than the minimum threshold specified in Section 7.10 the facepiece shall

be considered to have failed and reported as such.
If all of the 15 averages score equal to or greater than the minimum threshold specified in Section 7.10 the

facepiece shall be considered to have passed and reported as such.

This test method shall apply to complete SCBA facepiece(s) and second stage regulator(s).
Each sample to be tested shall be as specified in Section 4.3.9 with voice communications systems

installed and in the “on” mode per manufacturer instructions.

Prior to testing, specimens shall be conditioned for a minimum of 4 hours and tested at an ambient
temperature of 22°C, ±3°C (72°F, ±5°F) and RH of 50 percent, ±25 percent.

Specimens for conditioning shall be complete medium size SCBA facepiece(s) and inner mask(s) with the
second stage regulator(s) installed in the as worn position as specified by the manufacturer.

Testing shall be conducted in a chamber having the following minimum characteristics:
1) Room dimensions: 3.6 m long × 3.0 m wide × 3.0 m high (12 ft long × 10 ft wide × 10 ft high) with a minimum volume

of 32.4 m3 (1200 ft3).
2) Construction: Hemi-anechoic
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3) Ambient noise level inside chamber: <40 dBA/<55 dBC
4) Walls and ceiling: ≥90% absorbtive for 100 Hz< f<10000 Hz  

All surfaces above the floor acoustically treated for internal acoustic absorption, as well as for external noise
mitigation.

A (G.R.A.S. K.E.M.A.R. Head and Torso Simulator (HATS) model 45BM) shall be used for testing
The mouth simulator shall be capable of producing 112 dB/1 kHz sine tone at 25 mm (1 inch) with the

mouth reference point un-equalized and the total harmonic distortion (THD) shall be ≤3%.
The mouth simulator frequency response shall be able to be equalized flat ± 1 dB between 100 Hz and 10

kHz and the response shall be -15 dB or less at 100 Hz and -20 dB or less at 15 kHz.
The sound pressure level (SPL) meter having the following characteristics shall be used:

1) The SPL meter shall be capable of applying an equivalent continuous sound pressure level (Leq) of using an A
weighting filter.

2) The SPL meter shall have a dynamic range from 30 dB (or less) to 130 dB (or more).
3) The SPL meter shall display the measurement to at least one decimal place.

The signal/pink noise analog audio signal generators having the following characteristics shall be used:
One generator shall be capable of playing wave files in the following format:

(1) 48 kHz, 16-bit mono at the output level of 0 dB, FS=18 dBu since according to EBU R68
The second generator shall be capable of generating pink noise and sine waves from -80 dBu to -2 dBu in

one digit steps with a THD+N of -90 dB (0.0032%) at 8 dBu noise floor typ 25uv.
1) The frequency range shall be 10 Hz to 20 Hz in 1 digit steps ±0.01%.
2) The amplitude accuracy shall be within ±0.5 dB or less.

The digital equalizer having the following characteristics shall be used:
1) The digital equalizer shall be capable of at least two concurrently selectable equalizer sections:
a. One-31 band graphic with an adjustment range of at least ±18 dB.
b. A Ten band parametric with an adjustment range of at least ±18 dB.

2) The digital equalizer shall have a dynamic range of ≥112 dB.
3) The digital equalizer shall be capable of equalizing the frequency response of the HATS mannequin of:
a. ±1 dB flat between 100 Hz and 10 kHz,
b. applying a 180 Hz high pass filter with a slope of -24 dB octave,
c. and a 10 Hz low pass filter with a slope of -24 dB octave (-15 dB at 100 Hz – 20 dB at 15 kHz).

A powered speaker having the following characteristics shall be used:
1) A sensitivity of ≥84 dB at one watt at 1 meter.
2) The frequency response shall be rated at ≤80 Hz  to ≥13 kHz.
3) The amplifier shall deliver ≥10 watts with a total harmonic distortion <1%.

A microphone having the following characteristics shall be used:
1) The microphone shall be a condenser type.
2) The microphone polar pattern shall be omni-directional.
3) The frequency response shall be flat ±0.5 dB from 100 Hz to 15 kHz.
4) The residual noise shall be ≤-30 dB.
5) The microphone shall accept signals of at least 130 dBA.

A Speech Transmission Index (STI) analyzer having the following characteristics shall be used:
1) The STI PA analyzer shall be capable of measuring and displaying a single value STI PA result to two decimal

places with a 7 octave band modulated noise test signal using the Netherlands Organization for Applied Scientific
Research (TNO) verified algorithm.

2) The STI PA analyzer shall conform to IEC-60268-16:2003, Sound System Equipment – Part 16: Objective Rating of
Speech Intelligibility by Speech Transmission Index.

All of the apparatus identified in Sections 8.4.25.4.2, 8.25.4.3, 8.25.4.4, 8.25.4.5, and shall be located in the
hemi-anechoic chamber and arranged as shown in Figure 8.25.4.9a and 8.25.4.9b.

******Insert Figure 8.25.4.9(a) Here******

******Insert Figure 8.25.4.9(b) Here******

The HATS test mannequin shall be positioned in the chamber in the following manner: Refer to Figure
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Figure 8.25.4.9(b) 
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8.25.4.9(a) and (b).

The distance between the HATS test mannequin and the microphone shall be 1.5 m, +25 mm/-0 mm (5 ft,
+1 in/-0 in), and they shall be facing each other.

The distance between the HATS test mannequin MRP and the floor shall be 1.5 m, +25 mm/-0 mm (5 ft,
+1 in/-0 in).

The distance between the microphone and the floor shall be 1.5 m, +25 mm/-0 mm (5 ft, +1 in/-0 in).
The test chamber shall be filled with broadband “pink” noise with a tolerance of +/- 1(one) dB per octave

band from 100 Hz to 10 kHz.
The pink noise speaker shall be placed directly beneath the microphone and oriented such that the central

axis of the speaker cone is directly facing the microphone.
The speaker shall be situated on top of a block of isolating acoustic foam such that no part of speaker box

is contacting the floor or microphone stand to prevent conduction of sound to the microphone.
The height of the speaker off the floor shall be at least 0.125 m (5 in), as measured from the bottom of the

speaker box, and the distance between the speaker and microphone shall be no less than 1 m (40 in), as measured
from the top of the speaker grille/enclosure.

Note: Any changes made to the pink noise speaker configuration require re-calibration of the pink noise spectrum per
Section 8.25.4.13.

Refer to Figure 8.25.4.12 for reference in placing the pink noise speaker.

******Insert Figure 8.25.4.12 Here******

The pink noise speaker shall be fully equalized flat, from 100 Hz to 10 kHz, to within +/- 1 db on a relative
scale in 1/3 octave bands as measured at the microphone position.

The STI test signal from the mannequin shall be adjusted to achieve an “A” weighted sound level of 97 dB,
+/- 0.5 dB at the mouth reference point (MRP), 50 mm ±3 mm (2 in ±1/8 in) from the test mannequin’s mouth.

The microphone used for calibrating STI signal shall be omni-directional and oriented in a horizontal front
facing manner.

The STI signal shall be equalized flat to within +/- 1 dB on a relative scale in 1/3 octave bands as
measured at the mouth reference point of the HATS.

HATS Calibration
1) Equalize flat with pink noise @ 97 dBA from 100 Hz – 10kHz to +/- 1 dB on a 1/3 octave scale
2) Reduce the levels for the 125 Hz octave band (the 100, 125, 160 1/3 octave bands) by 10 dB
3) Reduce the levels for the 250 Hz octave band (the 200, 250, 315 1/3 octave bands) by 2 dB
4) Apply STIPA signal and adjust Sound Pressure Level (SPL) to 97 ± 0.5 dBA

The gain of the powered speaker amplifier used to generate the pink noise shall be adjusted to achieve an
A-weighted sound level of 9 dB ± 0.5 dB below the signal level generated as identified in Section 8.25.4.14 measured at
the microphone placed as identified in Sections 8.25.4.10.1 and 8.25.4.10.3.

The method for measuring speech transmission index shall be as specified in IEC 60268-16:2003,
with the modified

apparatus specified in Section 8.25.4.
The medium size facepiece with inner mask and second stage regulator in the normal use mode shall be

fitted to the HATS test mannequin in the following manner:
1) Place the chin of the mannequin in the “chin cup” of the facepiece.
2) Place the facepiece to seal against the face of the HATS test mannequin.
3) The head harness of the facepiece shall be passed over the HATS test mannequin and tightened in a manner that

maintains the symmetry of the facepiece on the HATS test mannequin with talc to minimize friction between the HATS
test mannequin and strap.

4) The straps shall be tightened to a tension of 50 N (11.2 lbf).
Three medium size facepieces shall be tested in the chamber having an ambient noise field as specified in

Sections 8.25.4.11 through 8.25.4.15. Each facepiece shall be mounted as specified in Section 8.25.5.2 and the tested
as follows:

4) Three separate measurements shall be recorded for each donning of the facepiece.
5) Five separate donnings shall be performed.
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6) Total of 45 measurements
i. 3 (facepieces) × 3 (measurements) × 5 (donnings) = 45 measurements

Record and report the STIPA signal Sound Pressure Level per octave band, the Modulation Transfer Index
per octave band, and overall STI score at the Mouth Reference Point described in Section 3.3.x.

A minimum of one STIPA signal recorded per Section 8.25.6.1 shall be collected prior to the start of
facepiece testing and at the conclusion of facepiece testing; where breaks in testing of more than 1 hour have occurred
another supplemental STIPA recording at MRP shall be collected.

Record and report the STIPA signal Sound Pressure Level per octave band, the Modulation Transfer Index
per octave band, and overall STI score at the Microphone Measurement Point described in Section 3.3.5.

A minimum of one STIPA signal recorded per Section 8.25.6.2 shall be collected prior to the start of
facepiece testing and at the conclusion of facepiece testing; where breaks in testing of more than 1 hour have occurred
another supplemental STIPA recording at Microphone Measurement Point shall be collected.

Record and report the Pink Noise Sound Pressure Level per octave band at the Microphone Measurement
Point described in Section 3.3.5.

A minimum of one Pink Noise measurement recorded per Section 8.25.6.3 shall be collected prior to the
start of facepiece testing and at the conclusion of facepiece testing; where breaks in testing of more than 1 hour have
occurred another supplemental Pink Noise measurement recording at Microphone Measurement Point shall be
collected.

Record and Report the STI score for each facepiece measurement sampled as described in Section 8.10.5.3
(total of 45 scores shall be recorded). Record the starting time of each facepiece donning.

Calculate the average for each donning. There will be a total of 15 averages of 3 measurements; 5 average’s
for each of the 3 facepiece samples.

See Appendix A for sample report recording sheet.

The averages calculated in Section 8.25.6.5 to shall be used to determine a pass or fail per Section 7.25.
If any of the 15 averages score less than the minimum threshold specified in Section 7.25 the facepiece shall

be considered to have failed and reported as such.
If all of the 15 averages score equal to or greater than the minimum threshold specified in Section 7.25 the

facepiece shall be considered to have passed and reported as such.

******Insert Appendix A Figure Here******

The NFPA 1981 TC was tasked with coming up with a better standard for communications, a TG was
formed and with the proposed standard was changed for non electronic and electronic communications from the MRT
(Modified Rhyme Test) to STI (Speech Transmission Index).  The STI method has been subjected to constant
refinements since it was introduced in the 1970’s and has been proven to be a very robust test method. It has been
agreed amongst the members of the task group that the STI test has certainly removed much of the subjectivity
introduced by the MRT protocol. However, several further improvements are suggested to increase the repeatability and
reproducibility of the STI standard further.

The first point is the use of C-weighting as opposed to the standard A-weighting scale. This recommendation to use
“C-weighting” is not in line with the IEC standard for STI, and contradictory to the STI protocol’s design. Attenuation of
the lower octaves is supposed to happen, the STI test was designed and validated using A-weighting [1]; changing the
weighting without confirmation testing invalidates the results.  A-weighting is commonplace in all variants of STI testing
and all human factor acoustics testing as this is how our ears work. The A-weighting was chosen for STI testing signal in
order to overcome spectral differences between signals and to have the signal levels closely match perceived levels as
validated in subject based intelligibility experiments using CVC (Dutch) word scores [1]. Furthermore, C-weighting puts
an emphasis on low frequencies that are of little importance to speech intelligibility and therefore the STI test; this
emphasis on low frequencies can be amplified by the HATS torso in an unnatural manner [2]. For STI testing this
generally means we cannot be assured that testing done using C-weighting will be perceived the same by a human ear
as testing done with A-weighting. It also means that we have unnecessarily introduced a factor that could potentially
reduce repeatability between test setups since the emphasized lower frequencies of the C-weighting may reflect off of
the torso of the Head and Torso Simulator (HATS) causing unknown variations. Thus it is proposed to change the
weighting factor applied when setting the level of the STIPA signal and Pink noise signals to us an A weighting filter.
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Appendix A 
 

Samples Recording Sheet for STI Test 
 

1. Tested Per Procedure: 
 
________ 7.10 Non-Electronic Communications Performance Requirements.  
 
________ 7.17 Supplementary Voice Communications System Performance Requirements. 
 
2. Setup Information: 

 
STIPA Signal data at Mouth Reference Point (MRP) 

  Sound Pressure Levels Modulation Transfer Index 

# STI 125 250 500 1000 2000 4000 8000 125 250 500 1000 2000 4000 8000 

1                

2                

3                

4                

1 – Initial measurement prior to facepiece testing started 
2 – Final measurement after facepiece testing commenced  
3 & 4 – supplemental measurements for testing breaks greater than 1 hour during testing 

 
STIPA Signal data at Microphone Measurement Point (MMP) 

  Sound Pressure Levels Modulation Transfer Index 

# STI 125 250 500 1000 2000 4000 8000 125 250 500 1000 2000 4000 8000 

1                

2                

3                

4                

1 – Initial measurement prior to facepiece testing started 
2 – Final measurement after facepiece testing commenced  
3 & 4 – supplemental measurements for testing breaks greater than 1 hour during testing 

 
Pink Noise data at Microphone Measurement Point (MMP) 

  Sound Pressure Levels Modulation Transfer Index 

# STI 125 250 500 1000 2000 4000 8000 125 250 500 1000 2000 4000 8000 

1                

2                

3                

4                

1 – Initial measurement prior to facepiece testing started 
2 – Final measurement after facepiece testing commenced  
3 & 4 – supplemental measurements for testing breaks greater than 1 hour during testing 
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3. Measurement Information 
• Record STI score per facepiece/donning/measurement 
• Use the notes column to indicate Pass/Fail and/or observations 
• Extra rows are provided if necessary 

 

Facepiece Sample 1 

Don # 
STI Scores 

Notes 
Meas 1 Meas 2 Meas 3 Avg 

1      

2      

3      

4      

5      

      

      

      

 

Facepiece Sample 2 

Don # 
STI Scores 

Notes 
Meas 1 Meas 2 Meas 3 Avg 

1      

2      

3      

4      

5      

      

      

      

 

Facepiece Sample 3 

Don # 
STI Scores 

Notes 
Meas 1 Meas 2 Meas 3 Avg 

1      

2      

3      

4      

5      

      

      

      

 
4. Pass / Fail 
Indicate whether the facepiece passed or failed as whole per 8.10.7.1 or 8.25.7.1 respectively 
______ PASS 
______ FAIL 
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The contention point is the 105.5 dB requirement at the Mouth Reference Point (MRP) 50 mm (2 in) from the test

mannequins’ mouth. This sound pressure level is very difficult for most commercially available mouth simulators to
produce. In fact, it should be noted that this requirement may be over and above the published capabilities of GRAS
KEMAR 45BM mannequin specified in draft standard. Per GRAS’s publication the minimum continuous output for the
mouth simulator on the 45BM model is 110 dB between 200 Hz and 6 kHz and 100 dB between 100 Hz and 10 kHz [3];
note that 125 Hz and 8000 Hz are used in the octave band for STI testing. Also note that the MRP used in the GRAS
publication is 25 mm (1 in) as opposed to the 50 mm (2 in) as written in point 8.10.4.15 of the draft standard. What this
means for the test setup is that the specified KEMAR mannequin may be incapable of producing the specified test signal
level if the max SPL occurs at frequencies less than 200 Hz or above 6 kHz. It might even be incapable all together due
to the discrepancy in the MRP between the GRAS publication and draft standard. If it is capable, it may be distorting the
STI test signal causing generally lower than perceived STI numbers. It may also mean faster deterioration of the
speaker driver within the mouth simulator leading to diminished STI factors over time. All of these situations also lend to
potential issues with repeatability and reproducibility. Thus is proposed to reduce the SPL by a minimum of 3 dB’s; this
along with the change in the weighting filter discussed in the previous argument equate to an SPL of 97 dBA for the
signal level.

The third point is the tolerance of 6 dB per octave band allowable in the pink noise spectrum is very wide and
unnecessary if the sound field is properly setup. The tolerance of 6 dB allows for large variations in the signal to noise
ratio which can have significant effect on the STI score. This affects the inherent repeatability and reproducibility of the
STI test. Practically this means that two independent labs can set up two very different pink noise fields while remaining
within the bounds of the requirement. Differing pink noise fields will affect the signal to noise ratios experienced by each
face piece under test allowing for the same face piece to produce different scores while each test was done in
accordance with the specification. In fact, a difference in noise level of 6 dB, as allowed by the standard, can produce
STI values that 0.1 to 0.2 different; this is 10% to 20% of full scale [2]. By reducing the tolerance to 1dB per octave, this
will help to ensure a more uniform pink noise spectrum between tests and test setups. This will reduce variability and
increase repeatability and reproducibility of the draft standard. Thus it is proposed to change the tolerance allowable in
the pink noise spectra to +/1 dB per 1/3 octave band.

The fourth point is the direction of the pink noise speaker, if the forward axis of the speaker is oriented away from the
microphone as required the sound will be immediately absorbed by the dampening foam of the anechoic chamber. This
will make it very difficult to achieve the desired sound field. The speaker should be placed on the floor below the
microphone with its central axis pointed directly upward at the microphone. Thus new arrangements and schematics
were provided to better described this arrangement.

The fifth point was the sampling arrangement. Since the STI is repeatable measurement to measurement to within 3
dB [1], and most of the variation lies within the donning of the facepiece to the manikin it is suggested that more
donnings be accomplished with each test. Thus it proposed that 3 facepiece samples be provided, each of the samples
shall be donned 5 times, 3 measurements shall be recorded for each donning.

The sixth point deals with the use of an absolute minimum for the pass/fail criteria that is applied to each individual
measurement. Due to the inherent error of 3 dB of the STIPA test, there needs to some averaging to ensure that the
measurements are approaching the true mean for the donning. Consider the following; during a single donning the
measurements 0.54, 0.54 and 0.57 are taken. Two of measurements are considered to have failed while one is
considered to have passed, but according to the sampling method nothing should have changed in between these
measurements; the difference in measurements comes solely from the allowable error within the STI test. By taking the
average of these 3 measurements for the donning we approach the true mean value for the donning by the central limit
theorem. Thus it is proposed that the pass/fail threshold be applied not to each individual measurement but the
averages for each donning.

The seventh point deals with reporting of the test data. In an effort to ensure that data remains comparable and that the
test signals and pink noise spectra remain substantially similar the STIPA spectra Sound Pressure Levels and
Modulation Transfer Indices shall be reported per 1/3 octave band along with the test data and pass/fail analysis.

These recommendations for change are based on independent testing and limited round robin testing. The current
NFPA voice draft standard incorporates several discrepancies that undermine STI’s inherent repeatability and
reproducibility. Changes made to the STI test protocol did not align with the IEC standard 60268-16 that is referenced at
the beginning of the standard. These changes were not validated and thus we cannot assess their effectiveness on
perceived intelligibility. However By making the proposed changes and improvements found herein, it is ensured that a
more robust, repeatable, and reproducible test standard will have been created.

[1] International Electrotechnical Commission 60628-16 “Objective Rating of Speech Intelligibility by Speech
Transmission Index”, International Standard, Edition 4.0 2011-06.
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[2] Verhave J.A., van Wijngaarden S. J. PhD “Speech Transmission Index of three types of SCBA face mask according

to the June 2011 draft NFPA-1981 protocol”, Report R-2011-116-1, Sept. 2011.
[3] G.R.A.S. Sound & Vibration, KEMAR® Manikin with Mouth Simulator Type 45BM,

http://www.grasinfo.dk/documents/pd_45BM_ver_30_Aug_2010.pdf, 26 Sept. 2011.

Accept the comment, but revise the text as indicated below:
A point 50 mm in front of and on the horizontal axis of the lip position of a

typical human mouth (or artificial mouth).
A point 1.5 m in front of and on the horizontal axis of the lip position

of typical human mouth (or artificial mouth) and 1.5 m above the floor.
Where the voice communications system uses electronics, the If the SCBA incorporates an optional electronic

Supplementary Voice Communications System, the Supplementary Voice Communications System design shall
incorporate an indicator that the system is “on”. This indicator shall be permitted to be positioned outside the user's field
of vision with the SCBA facepiece properly donned.

Where the voice communications system uses electronics, the The optional Supplementary Voice
Communications System’s power source shall display a visual alert signal indicating low power capacity.

Where the voice communications system uses electronics, the The optional Supplementary Voice voice
Communications System voice communications system shall be designed to be switched off and on manually without
the performance of the SCBA being affected.

Where the optional Supplementary Voice Communications System voice communications system is
automatically activated, the operation of the on/off control shall override the auto activation of the voice communications
system Supplementary Voice Communications System without affecting the performance of the SCBA.

Where the voice communications system uses electronics, the voice communications system The optional
Supplementary Voice Communications System shall be permitted to be equipped with an adjustable volume (gain)
control.

Non-Electronic Communications Performance Requirements The SCBA voice communications system shall be
tested for communications performance as specified in Section 8.10, Non-Electronic Communications Performance, and
shall have a Speech Transmission Index (STI) average value of not less than 0.55.

Supplementary Voice Communications System Performance Requirements The SCBA voice communications
system, as identified by the SCBA manufacturer, shall be tested for communication performance as specified in Section
8.25, Supplementary Voice Communications System Performance, and shall have a Speech Transmission Index (STI)
average value of not less than 0.60.

Testing shall be conducted in a chamber having the following minimum characteristics:
1) Minimum Room dimensions: 3.4.6 m long × 3.0 1 m wide × 3.0 2.7 m high (12 15 ft long × 10 ft wide × 10 9 ft high)

with a minimum volume of 32.4 m3 (1200 ft3).
2) Construction: Hemi-anechoic
3) Ambient noise level inside chamber: <40 dBA/<55 dBC NC-25
4) Walls and ceiling: = ≥90% absorbtive for 100 Hz<f<10000 Hz

All of the apparatus identified in Sections 8.4.10.4.2, 8.10.4.3, 8.10.4.4, 8.10.4.5, and 8.10.4.6 and 8.10.4.7
shall be located in the hemi-anechoic chamber and arranged as shown in Figure 8.10.4.9(a) and 8.10.4.9(b).

Delete paragraphs 8.10.6.1, 8.10.6.2,  8.10.6.3, 8.10.6.4, 8.10.6.5  and replace with the following:
Record and report the STIPA signal Sound Pressure Level per octave band, the Modulation Transfer Index

per octave band, and overall STI score at the Mouth Reference Point described in Section 3.3.x.
Record and report the STIPA signal Sound Pressure Level per octave band, the Modulation Transfer Index

per octave band, and overall STI score at the Microphone Measurement Point described in Section 3.3.5.
Record and report the Pink Noise Sound Pressure Level per octave band at the Microphone Measurement

Point described in Section 3.3.5.
Record and Report the STI score for each facepiece measurement sampled as described in Section 8.10.5.3

(total of 45 scores shall be recorded). Record the starting time of each facepiece donning.
Calculate the average for each donning. There will be a total of 15 averages of 3 measurements; 5 average’s

for each of the 3 facepiece samples. See Figure 8.10.X.

***Insert Recording Sheet for STI Test as Figure 8.10.X***

See Appendix A for sample report recording sheet
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Samples Recording Sheet for STI Test 
 

1. Tested Per Procedure: 
 
________ 7.10 Non-Electronic Communications Performance Requirements.  
 
________ 7.17 Supplementary Voice Communications System Performance Requirements. 
 
2. Setup Information: 

 
STIPA Signal data at Mouth Reference Point (MRP) 

  Sound Pressure Levels Modulation Transfer Index 

# STI 125 250 500 1000 2000 4000 8000 125 250 500 1000 2000 4000 8000 

1                

2                

3                

4                

1 – Initial measurement prior to facepiece testing started 
2 – Final measurement after facepiece testing commenced  
3 & 4 – supplemental measurements for testing breaks greater than 1 hour during testing 

 
STIPA Signal data at Microphone Measurement Point (MMP) 

  Sound Pressure Levels Modulation Transfer Index 

# STI 125 250 500 1000 2000 4000 8000 125 250 500 1000 2000 4000 8000 

1                

2                

3                

4                

1 – Initial measurement prior to facepiece testing started 
2 – Final measurement after facepiece testing commenced  
3 & 4 – supplemental measurements for testing breaks greater than 1 hour during testing 

 
Pink Noise data at Microphone Measurement Point (MMP) 

  Sound Pressure Levels Modulation Transfer Index 

# STI 125 250 500 1000 2000 4000 8000 125 250 500 1000 2000 4000 8000 

1                

2                

3                

4                

1 – Initial measurement prior to facepiece testing started 
2 – Final measurement after facepiece testing commenced  
3 & 4 – supplemental measurements for testing breaks greater than 1 hour during testing 
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3. Measurement Information 
• Record STI score per facepiece/donning/measurement 
• Use the notes column to indicate Pass/Fail and/or observations 
• Extra rows are provided if necessary 

Facepiece Sample 1 

Don # 
STI Scores 

Notes 
Meas 1 Meas 2 Meas 3 Avg 

1      

2      

3      

4      

5      

      

      

      

 

Facepiece Sample 2 

Don # 
STI Scores 

Notes 
Meas 1 Meas 2 Meas 3 Avg 

1      

2      

3      

4      

5      

      

      

      

 

Facepiece Sample 3 

Don # 
STI Scores 

Notes 
Meas 1 Meas 2 Meas 3 Avg 

1      

2      

3      

4      

5      

      

      

      

4. Pass / Fail 
Indicate whether the facepiece passed or failed as whole per 8.10.7.1 or 8.25.7.1 respectively 
______ PASS 
______ FAIL 
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Testing shall be conducted in a chamber having the following minimum characteristics:

1) Minimum room dimensions: 3 4.6 m long × 3.01 m wide × 3.0 2.7 m high (125 ft long × 10 ft wide × 10 9 ft high)
with a minimum volume of 32.4 m3 (1200 ft3).

2) Construction: Hemi-anechoic
3) Ambient noise level inside chamber: <40 dBA/<55 dBC NC-25
4) Walls and ceiling: ≥90% absorbtive for 100 Hz< f<10000 Hz  

All of the apparatus identified in Sections 8.4.10.4.2, 8.10.4.3, 8.10.4.4, 8.10.4.5, and 8.10.4.6 and 8.10.4.7
shall be located in the hemi-anechoic chamber and arranged as shown in Figure 8.25.4.9(a) and 8.25.4.9(b).

Delete Sections 8.25.6.1, 8.25.6.2, 8.25.6.3, 8.25.6.4 and 8.25.6.5 and replace with the following:
The STIPA signal Sound Pressure Level per octave band, the Modulation Transfer Index per octave band,

and overall STI score at the Mouth Reference Point described in 3.3.x shall be recorded and reported.
The STIPA signal Sound Pressure Level per octave band, the Modulation Transfer Index per octave band,

and overall STI score at the Microphone Measurement Point described in Section 3.3.5 shall be recorded and reported.
The Pink Noise Sound Pressure Level per octave band at the Microphone Measurement Point described in

Section 3.3.5 shall be recorded and reported.
The STI score for each facepiece measurement sampled as described in 8.25.5.3 (total of 45 scores shall be

recorded) shall be recorded and reported. The starting time of each facepiece donning shall be recorded.
The average for each donning shall be calculated, recorded and reported. There shall be a total of 15

averages of 3 measurements; 5 averages for each of the 3 facepiece samples. See Figure 8.25.X.

***INSERT SAMPLE REPORT RECORDING SHEET AS FIGURE 8.25.X ***

See Appendix A for sample report recording sheet.
The technical committee accepted the comment in principle, and provided the revised text to

update requirements and correct several transcription errors.

Affirmative: 27  Negative: 1
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

PHIFER, J.:  7.10  Should read `Speech Transmission Index (STI) average value of not less than 0.55.'
The Technical Committee agreed upon 0.55 NOT 0.45.
7.17 Should read `Speech Transmission Index (STI) average value of not less than 0.60.'
The Technical Committee agreed upon 0.60 NOT 0.50.

HASTON, D.:  7.10 (STI) not less than .545 should read .55.
7.17 values of not less than 0.650 should read .60.
I agree with the substantiation provided by Mr. Phifer.

KUHN, J.:  The intent of the Technical Committee is that the performance requirement stipulated in Paragraph 7.10 for
non-electronic communications be an STI value of not less than 0.55 Similarly, the performance requirement stipulated
in Paragraph 7.17 for supplementary voice communications systems should be an STI value of not less than 0.60.

ROSSOS, D.:  I agree with the substantiation provided by Mr. Phifer.
SANDERS, S.:  I agree with Jerry Phifer’s comment on this log.
SELL, R.:  7.10 ( STI) not less than .545 should read .55.

7.17 values of not less than 0.650 should read .60.
I agree with the substantiation provided by Mr. Phifer.

WEINSTEIN, S.:  7.10 (STI) not less than .545—should read .55.
7.17 values of not less than 0.650—should read .60.
I agree with the substantiation provided by Mr. Phifer.
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Samples Recording Sheet for STI Test 
 

1. Tested Per Procedure: 
 
________ 7.10 Non-Electronic Communications Performance Requirements.  
 
________ 7.17 Supplementary Voice Communications System Performance Requirements. 
 
2. Setup Information: 

 
STIPA Signal data at Mouth Reference Point (MRP) 

  Sound Pressure Levels Modulation Transfer Index 

# STI 125 250 500 1000 2000 4000 8000 125 250 500 1000 2000 4000 8000 

1                

2                

3                

4                

1 – Initial measurement prior to facepiece testing started 
2 – Final measurement after facepiece testing commenced  
3 & 4 – supplemental measurements for testing breaks greater than 1 hour during testing 

 
STIPA Signal data at Microphone Measurement Point (MMP) 

  Sound Pressure Levels Modulation Transfer Index 

# STI 125 250 500 1000 2000 4000 8000 125 250 500 1000 2000 4000 8000 

1                

2                

3                

4                

1 – Initial measurement prior to facepiece testing started 
2 – Final measurement after facepiece testing commenced  
3 & 4 – supplemental measurements for testing breaks greater than 1 hour during testing 

 
Pink Noise data at Microphone Measurement Point (MMP) 

  Sound Pressure Levels Modulation Transfer Index 

# STI 125 250 500 1000 2000 4000 8000 125 250 500 1000 2000 4000 8000 

1                

2                

3                

4                

1 – Initial measurement prior to facepiece testing started 
2 – Final measurement after facepiece testing commenced  
3 & 4 – supplemental measurements for testing breaks greater than 1 hour during testing 
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3. Measurement Information 
• Record STI score per facepiece/donning/measurement 
• Use the notes column to indicate Pass/Fail and/or observations 
• Extra rows are provided if necessary 

Facepiece Sample 1 

Don # 
STI Scores 

Notes 
Meas 1 Meas 2 Meas 3 Avg 

1      

2      

3      

4      

5      

      

      

      

 

Facepiece Sample 2 

Don # 
STI Scores 

Notes 
Meas 1 Meas 2 Meas 3 Avg 

1      

2      

3      

4      

5      

      

      

      

 

Facepiece Sample 3 

Don # 
STI Scores 

Notes 
Meas 1 Meas 2 Meas 3 Avg 

1      

2      

3      

4      

5      

      

      

      

4. Pass / Fail 
Indicate whether the facepiece passed or failed as whole per 8.10.7.1 or 8.25.7.1 respectively 
______ PASS 
______ FAIL 
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_______________________________________________________________________________________________
1981-6     Log #28  FAE-RPE

_______________________________________________________________________________________________
Hamed Khoshniat, National Iranian Oil Company

N/A
Add new text to read as follows:

Upon request at the time of purchase, the manufacturer shall provide to the purchaser an information sheet with
each SCBA that documents at least the following:

(a) Manufacturing performance tests conducted at time of manufacture, and the results
(b) Date of manufacture
(c) Model number
(d) Serial number
(e) Lot number, if applicable
(f) Hydrostatic test dates and results, if applicable
(g) Using Warning Label of SCBA (new inserted statement)

******Insert Figure #1 Here******

******Insert Figure #2 Here******

Adding my suggested Warning Label” to above mentioned section of standard code; result in
increasing of SCBA safe margin as described in enclosure file.

If you would like to understand the positive effect of my proposal named a warning label for SCBA, you have to
consider this matter, in view of users of SCBA who work in an industrial process unit, like a gas refinery.

Please let me tell you a case as below:

Please image you as a operator work in a Gas Refinery that its main task is the removal of Hydrogen Sulfide (H2S)
from gas stream, because it is a corrosive and poisonous gas.

Also your refinery has at least 15 vital zones (like Gas Treating Unit, Sulfur Recovery Unit, etc.) and all of them need to
have a SCBA device.
This means that your fire brigade is installed one SCBA device in each zone (or location) for emergency conditions (like
H2S leakage).

But all SCBA devices are not same, i.e. your fire brigade supplied SCBA devices from 8 different the U.S companies
(like MSA, etc), because of some limitations, so you expect your employees have several SCBA with different Charge
Pressure values (5400, etc.).

Now you are working as a operator in an Gas Treating unit and this process unit has a MSA SCBA with pressure
charge of 5400 psi, but your  friend works in a different place (for example a Sulfur Recovery Unit) and has another
SCBA with pressure charge of 4050 psi in his working area.

You go to meet your friend in his work place and your work place is far away your friend.
When you arrived there, your friend has exposed with a lot of a poison gas like H2S, nobody is there for help except

you who are familiar with SCBA.
You see him and understand his dangerous conditions, because you know that his brain cells will damage

permanently, if you do not give him oxygen immediately (3-6 minutes), remember that you have a very short time for this
action.

Therefore you decide to chose and wear a SCBA device (i.e. a MSA SCBA that is installed in your friend’s work place),
if it is safe, but you do not know its Charge Pressure, because this kind of SCBA is different from what is installed in
your work place.

Also you know that before you attempt to save your friend’s life you need to ensure that your SCBA is safe to use, so
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you require to know its Pressure Charge then you open valve of cylinder and look at your pressure gauge and use it, if
your gauge show an amount more than 90% of SCBA Pressure Charge, so it is safe.

But you do not have time to look for its pressure charge and calculate its safe pressure under emergency condition,
because you have a lot of stress and want to save your friend’s life in a short time.

REMEMBER: your golden time to rescue your friend’ life is very short time (3-6 Min. only), after this time your friend’s
nervous cells of brain begin to die.

because manufacture of SCBA is written “SAFE GAUGE
PRESSURE” (90% of charge pressure) on the warning label, so you do not need any calculation, it is enough you look
at its warning label only, you do not loss golden seconds for calculation and you use them for saving of life.

because it has a big 3 digits number in center of warning
label, so you can find and read it easily.
Also it is readable at night easily, because its number is black and its background is yellow.

Based on above mentioned description, you no have time to save your friend’s life surly, but you can decrease your
required time to 3 seconds, if you have a warning label like what I send you as attached file.

Meanwhile as a customer when we used a SCBA and fill it again but its charge pressure is less than the amount of
Pressure Charge that manufacture is mentioned on cylinder label, of course in an acceptable range, we need to advise
the others from this change, because charge pressure on company label is not reliable now, how we could do it?

1) Users no need to know Charge Pressure of Cylinders (or keep it in his mind), because manufacture calculated the
amount of 90% of Pressure Charge before and mentioned as a big 3 digits number on the center of a warning label, it is
useful when we must use several SCBA devices with different charge pressures.

2) You save the required time to rescue, because no need to loss your time because of calculation, it is enough you
look at your gauge and compare it with a 3 digits number on the center of Warning Label.

3) Because it is a big number, so it always is readable and user will find it immediately, without any mistake.
4) This label will stick on two sides of cylinder, one on back board (user will see this side first, when you hang a SCBA

on wall) and another on cylinder, because it is possible you separate a cylinder from its back board.
5) When we have to use several cylinders with different values for Pressure Charge, the selection of a safe cylinder is

difficult in a short time.

The technical committee rejected the comment. The TC refers the commenter to NFPA 1852.
There is a requirement in NFPA 1852 to develop a respiratory protection plan. The print line is incorrect and a proposal
number was not supplied.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.
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_______________________________________________________________________________________________
1981-7     Log #CC1  FAE-RPE

_______________________________________________________________________________________________
Technical Committee on Respiratory Protection Equipment,

CP 1
Revise text to read as follows:

The certification organization shall not issue any new certifications for any SCBA to the 2002 2007 edition of
this standard on or after the NFPA effective date for the 2007 2013 edition, which is 20 December 2006 (Insert effective
date of 2013 edition).

The certification organization shall not permit any manufacturer to label any SCBA as compliant with the 2002
2007 edition of this standard on or after 31 August 2007 (Insert effective date plus 8 1/2 months) except when
replacement labels or replacement components that bear the certification organization’s label are required.

The certification organization shall require manufacturers to remove all certification labels and product labels
indicating compliance with the 2002 2007 edition of this standard from all SCBA that are under the control of the
manufacturer on 31 August 2007 (Insert effective date plus 8 1/2 months) The certification organization shall verify this
action is taken.

The certification organization and the manufacturer shall evaluate any changes affecting the form, fit, or function
of the compliant product to determine its continued certification to the 2007 2013 edition of NFPA 1981.

The certification organization and the manufacturer shall evaluate replacement parts, components, and add-on
accessories to determine any changes affecting the
form, fit, or function for SCBA certified to the 1997 2002 edition or the 2002 2007 edition of NFPA 1981 to permit
revisions to the original certification.

Replacement parts, components, and add-on accessories for SCBAs certified to the 1997 2002 edition or the
2002 2007 edition of NFPA 1981 shall be approved by NIOSH in accordance with 42 CFR 84, “Respiratory Protective
Devices, Tests for Permissibility.”

The SCBA product label shall bear the following compliance statement legibly printed, and all letters and
numbers shall be at least 2 mm in height:

“THIS SCBA MEETS THE REQUIREMENTS OF NFPA 1981, STANDARD ON OPEN-CIRCUIT SELF-CONTAINED
BREATHING APPARATUS (SCBA) FOR EMERGENCY SERVICES, 2007 2013 EDITION. DO NOT REMOVE THIS
LABEL”

The technical committee is providing these changes to update the applicable dates in Chapter 4.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.
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_______________________________________________________________________________________________
1981-8     Log #4  FAE-RPE

_______________________________________________________________________________________________
David Hodson, Draeger Safety UK Ltd.

1981-10
Add new text to read as follows:

Where the voice communications system is automatically activated, the operation of the on/off control shall
override the auto activation of the voice communications system without affecting the performance of the SCBA. Other
audio enhancements which impair the correct operation of the voice communication system during STI testing shall be
disabled.

Operational benefits such as noise cancellation and similar advanced audio enhancements may not
respond correctly during STI testing and shall be disabled if these features produces an incorrect STI score.

Modern mask communication systems take the advantage of Digital Signal Processing in means of voice enhancement
and sophisticated VOX functions. These processing functions offer better sound quality, less transmitted noise, ease of
use and of course: a higher speech intelligibility.

The upcoming standard NPFA 1981:2013 will require the Speech Transmission Index (STI) as an objective measuring
tool to rank full face masks and VA systems with respect to the speech transmission quality, a number between 0 and 1.
Although the STI method has been designed to mimic the spectral and temporal characteristics as found in natural
speech, the STI test signal is in fact only a modulated noise carrier. The true nature of the STI method enables to
measure how well modulations in the speech signal (due to phonemes, vowels, words) are preserved. These
modulations are recognized as the most important carriers of the speech information. Preservation of the modulations is
what is STI is all about.

Although the STI method acts as a good and objective predictor of the speech intelligibility, the STI signal itself isn’t
speech at all but, as already mentioned, modulated noise. The fact that speech and the STI signal are different by
nature will inherently give rise to problems for the more sophisticated VA systems that uses certain parameters derived
from the speech signal itself to detect speech or to be able to improve the speech intelligibility. These systems will not
‘see’ the modulated noise signal as a speech signal and moreover will probably fully ignore it. One can compare this
situation with a speech recognizer which will produce no reasonable output when it is ‘listening’ to noise.
Below are two major cases for VA systems described for which the STI method will either underestimate the speech
intelligibility or even produce no output at all

Voice activation systems (VOX) were designed for freedom of operation, helping the user to initiate transmission etc.
without button operation. The most advanced algorithms for mask applications do not transmit inhalation noise, only the
speech signal itself. This transmission triggering is used to operate radio ( PTT keying ), but also to save power and
enhance usability by not amplifying breathing noise. The STI test signal, which is a noise signal by nature, is not
categorized as speech and will therefore not be amplified through a more sophisticated VA system.

Noise Reduction algorithms are generally looking for background noise, a steady state continuous signal that differs
radically from speech. The noise reduction filters are designed to dynamically attenuate any signal that is also not
similar to natural speech. Again, since the STI test signal matches the noise figure by design, it is being filtered and
attenuated radically. Similar issues are found in communication systems using mobile phone (GSM) or speech coding
technology.

Mask users can produce a large variation in their vocal effort. They may be either whispering or shouting as a result,
level differences up to 30 dB will be encountered. Still the VA-systems must be capable of handling these level
variations without overloading or clipping. Compressors, expanders and limiters are used to normalize the speech
levels, prevent clipping of output signals and to maximize sound output of VA system for best speech intelligibility in
noisy environments.

Also, howling control or feedback attenuation tries to find out the spectrum band that is being repeated, which in this
case may be - unfortunately - the STI test signal. Pitch shifting (used in the older days to reduce howling) will have no
effect on the speech intelligibility but a huge effect on the STI.

All of these algorithms are non-linear processing of sound, and can have a profound effect on the STI output. Some
effect will be underestimated but some may unfairly result in an STI-value close to 0. A more extensive list of signal
processing features for which STI should not be used can be found in section 4.5 Limitations of the STI method, IEC
60286-16 Ed. 4 (2011).
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Although STI is a powerful and reliable tool to measure the speech transmission index and predict the speech
intelligibility, the method should be applied with care and with certain restrictions. Since the STI signal is not a speech
signal but modulated noise, there is a potential danger that signal processing techniques are optimized towards the STI
and that more sophisticated signal processing algorithms will remain unnoticed or may eventually fail in an STI test.

The easiest way of conducting STI measurements with mask equipped with signal processing features is to allow a
measurement mode where the algorithms interfering with STI signals are switched off during measurements. This mode
can be in a way standardized, both set of allowed algorithms being turned off but also entering the measurement mode.

See Committee Comment 1981-22 (Log #2).
The technical committee accepted the comment in principle, and refers the reader to

Committee Comment 1981-22 (Log #2), where revised text was provided.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.
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_______________________________________________________________________________________________
1981-9     Log #10  FAE-RPE

_______________________________________________________________________________________________
John Gardell, City of Pittsburgh Bureau of Fire

1981-14
Revise text to read as follows:

The EOSTI alarm shall activate at 33% 25%, +5/-0%, of full cylinder pressure.
* Plus remaining sections relating to EOSTI.

As a firefighter with the City of Pittsburgh Bureau of Fire, an officer in the IAFF Local 1, fire instructor,
and member of the Health and Safety Committee, I opposed the proposed change in the NFPA 1981, 2013 Edition
SCBA standard to change the low air alarm back to 25% from the 33% proposed. Generations of firefighters have been
trained that the low pressure alarm sounds at 25% of the air supply. This is a long standing and well know fact and all
current training materials and courses reinforce this.

Changing to 33% on new SCBA will cause a tremendous amount of confusion in departments with SCBA complying
with different versions of the SCBA standard. Many fire departments buy a few new SCBA every year. In this case
departments will have to buy non-compliant SCBA to keep their low alarm activation points standardized or risk having
different alarm activation points in their fleet of SCBA.

In addition this would cause confusion in mutual aid situation where different responding departments could have
varying alarm activation points depending on what NFPA 1981 edition SCBA they have.

And while we train against this and certainly don't condone it, the fact remains that some firefighters will stay in IDLH
conditions after the low pressure alarm sounds knowing from experience they have a certain amount of escape time. By
changing to a 33% low air alarm more people will ignore the low air alarm and stay in longer knowing they have even
more escape time. Again, we do not condone or practice this but this change will most certainly provide incentive to
ignore the low air alarm and put firefighters at risk.

There is an old saying, "If it ain't broke, don't fix it". There is also the Law of Unintended Consequences that could
apply here. While the motivation behind this change is probably to increase firefighter safety, I believe the unintended
consequence will have the opposite effect.

Additionally, I would question as to what analysis either quantitative or qualitative has been accomplished to validate
the increase to 33%. What evidence is there to say that 8% will increase firefighter safety? What data has been
collected that substantiates that the three to four more minutes will ensure a firefighter will be out of the IDLH. I believe
this change does not address the root causes behind poor air management. I feel that this committee should share their
concerns with a more appropriate committee. The safety measures should be addressed in standards reflecting incident
management, incident safety, and education.

Please do not adopt this change. Thank you.

The technical committee rejected the comment, and notes that standards change regularly, and
training must follow suit to address these changes.

Regardless of the EOSTI activation point, personnel are required to leave the hazard area before the activation of the
alarm. The point at which EOSTI's activate on the fireground is influenced by many factors, including time of arrival,
breathing rate, and cylinder volume.

The committee believes that the increased safety factor created by the additional reserve air outweighs concerns
associated with an AHJ that decides not to meet the most current requirements.

The technical committee also considered numerous sources for research on fireground fatalities inside structures.
These included NFPA research reports and statistics, the NIOSH firefighter fatality and investigation program, and other
fire service research on the subject.

It is impossible to determine the appropriate volume of reserve air in every situation. While considering the needs of
the user with regard to work, exit, and reserve air within the confines of a finite breathing air cylinder, the technical
committee has determined 33% to be an appropriate setting.  The previous EOSTI setting of 25% +/- 2 allowed a fire
fighter to have as little as 23% remaining volume before the EOSTI is activated. Raising the EOSTI to 33% +4/-0 will
allow a minimum volume of emergency escape air. It should be stressed that regardless of the EOSTI set point,
personnel operating in an IDLH environment should always practice appropriate air management. The committee has
also looked at many other methods of providing emergency escape air over the past 5 years such as escape filters,
pony bottles etc. The committee felt that increasing the reserve air available in the primary breathing cylinder was the
most appropriate way of providing emergency escape air along with proper air management training.

The technical committee has also worked in close coordination with both the NFPA 1500 (Occupational Safety &
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Health) and NFPA 1404 (Respiratory Protection Training) technical committees to ensure proper correlation of this
issue. Both of the aforementioned standards have included language in their upcoming editions to address the
inadequacy of the 25% alarm activation point.

Affirmative: 27  Negative: 1
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

HARKNESS, A.:  This is an issue of use, assuming the NIOSH rule change is promulgated as anticipated, to allow
respiratory protection program managers to determine the most appropriate set point for the remaining service-life
indicator or warning device on the SCBA used by their users. Obviously, NIOSH recognizes that that there is no one set
point value that is appropriate for every operation and intends that respiratory protection managers will make this
determination based on careful analysis of their organization’s tactics, techniques, and procedures.

The Committee Statement acknowledges the fact that there is no single appropriate setting for every situation, but
states that it has determined 33% of rated duration to be an appropriate setting. What is the definition of appropriate,
and who is in the best position to define it? What is the imperative to standardize to a particular value and take away the
freedom of the user’s organization to select the most suitable setting and to make a correction later if necessary? Why is
the committee choosing to impose a requirement for the benefit of some users that will be unsuitable for other users?
The committee justification for this requirement and for the committee action is unsatisfactory.

Clearly this is a use issue. The accuracy and reliability of the EOSTI are the responsibility of NFPA 1981, but the set
point is not. The proper committee action would have been to accept this comment on principle and revert back to the
present requirement that the EOSTI activation meet the requirements of NIOSH certification. The set point should be
determined by the user’s organization and criteria for making that determination specified in the use standard.
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_______________________________________________________________________________________________
1981-10     Log #20  FAE-RPE

_______________________________________________________________________________________________
Marco Tekelenburg, Mine Safety Appliances Company

1981-8
Revise text to read as follows:

The donor and receiving Each SCBA shall be tested independently for airflow performance as specified in
Section 8.1, Airflow Performance Test

Emergency Breathing Safety System Cold Temperature Performance Test, and the SCBA facepiece pressure
shall not be less than 0.0 mm (0.0 in.) water column and shall not be greater than 89 mm (3½ in.) water column above
ambient pressure from the time the test begins until the time the test is concluded.

The variation in pressure extremes caused by the cold temperature performance test configuration shall be
determined as specified in Section 8.27.5.1.X.in the following manner. The airflow performance test as specified in
Section 8.1, Airflow Performance Test, shall be carried out using the configuration specified in 8.2.4 at the 103 L/min, ±3
L/min ventilation rate. The difference in pressure between the two tests shall be calculated by subtracting the values
obtained using the configuration defined in 8.2.4 from the values obtained using the configuration specified in Section
8.1, Airflow Performance Test.

For the receiving SCBA, the airflow performance test as specified in Section 8.1, Airflow Performance Test
shall be carried out using the configuration specified in   8.2.4 with a ventilation rate set at 103 L/min, ±3 L/min.  The
difference in pressure in pressure between the two tests shall be calculated by subtracting the values obtained using the
configuration defined in Section 8.2.4 from the values obtained using the configuration specified in Section 8.1, Airflow
Performance Test.

For the donor SCBA, the airflow performance test as specified in Section 8.1, Airflow Performance Test,
shall be carried out using the configuration specified in 8.2.4 with a ventilation rate set at 40 L/min, ±1 L/min.  The
difference in pressure in pressure between the two tests shall be calculated by subtracting the values obtained using the
configuration defined in Section 8.2.4 from the values obtained using the configuration specified in Section 8.1, Airflow
Performance Test.

The breathing machine for the donor SCBA and for the receiving SCBA shall be such that they initially
operate out of phase of each other. At lease twice during the test duration the breathing machines must operate in
phase with each other.

For the receiving SCBA, The facepiece pressure during each entire test shall be read from the strip chart
recorder and corrected by adding the value of the difference in pressure calculated in Section 8.2.5.1 8.27.5.1.X to
determine pass or fail as specified in Section 7.2.1.1.

For the donor SCBA, The facepiece pressure during each entire test shall be read from the strip chart
recorder and corrected by adding the value of the difference in pressure calculated in Section 8.27.5.1.X to determine
pass or fail as specified in Section 7.2.1.1.

The dwell period between cold temperature tests shall be used for refilling the breathing air cylinder and
visually inspecting the SCBA for any gross damage that could cause unsafe test conditions.

The receiving and donor SCBA shall be cold soaked at -32°C, ±1°C (-25°F, ±2°F) for a minimum of 12 hours.
The receiving SCBA shall then be tested for airflow performance as specified in Section 8.1, Airflow

Performance Test, with a ventilation rate set at 103 L/min, ±3 L/min, at a chamber air temperature of -32°C, ±5°C
(-25°F, ±10°F).

For the EBSS cold temperature performance test the airflow performance test shall begin after five cycles of
the breathing machine and shall continue to operate through at least 36 bar (520 psi) of the donor SCBA cylinder inlet
pressure.

The donor SCBA shall then be tested for airflow performance as specified in Section 8.1, Airflow
Performance Test, with a ventilation rate set at 40 L/min, ±1 L/min, at a chamber air temperature of -32°C, ±5°C (-25°F,
±10°F).

For the EBSS cold temperature performance test the airflow performance test shall begin after five cycles
of the breathing machine and shall continue to operate through at least 36 bar (520 psi) of the donor SCBA cylinder inlet
pressure.

The proposed standard specifies that the donor SCBA and receiving SCBA are breathing at equivalent
breathing rates of 103 L/min +/- 3 L/min.  The proposed standard specifies that the breathing machines initially operate
out of phase of each other and that they operate in phase with each other at least twice during the test duration.
As it is currently written, the test method does not provide a repeatable test method.  The breathing machine breathing
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frequency tolerances are such that it is not possible to predictably control in phase and out of phase respirations.  The
two breathing machines may operate out of phase with each other during the entire test.  Alternately, the two breathing
machines may operate in phase with each other for a significant portion of the test.

It is recommended that the breathing machines operate at different frequencies.  Specifically, it is recommended that
the donor SCBA operate at a 24 breaths per minute frequency and that the receiving SCBA operate at 30 breaths per
minute frequency.  These frequencies are consistent with the current NFPA 40 liters per minute and 103 liters per
minute breathing rates.  It is recommended that the receiving SCBA operate at the higher breathing rate to correlate to
an emergency situation when the receiving SCBA user is low on air and under stress.

When the donor and receiving SCBA breathing machines operate at different frequencies, the breathing machine test
will produce a more consistent test with respect to the frequency of when the breathing machines operate in phase and
out of phase with each other.

Accept the comment as submitted, but revise the following paragraphs as indicated:
For the receiving SCBA, the airflow performance test as specified in Section 8.1, Airflow Performance Test

shall be carried out using the configuration specified in 8.2.4 with a ventilation rate breathing frequency set at 103 L/min,
±3 L/min. 31 +1/-0 inhalation/exhalation cycles per minute and a tidal volume set at 3.4 Liters ± 0.1 Liters. The
difference in pressure in pressure between the two tests shall be calculated by subtracting the values obtained using the
configuration defined in 8.2.4 from the values obtained using the configuration specified in Section 8.1, Airflow
Performance Test.

For the donor SCBA, the airflow performance test as specified in Section 8.1, Airflow Performance Test,
shall be carried out using the configuration specified in Section 8.2.4 with a ventilation rate breathing frequency set at 40
L/min, ±1 L/min. 29 +0/-1 inhalation/exhalation cycles per minute and a tidal volume set at 3.4 Liters ± 0.1 Liters. The
difference in pressure in pressure between the two tests shall be calculated by subtracting the values obtained using the
configuration defined in 8.2.4 from the values obtained using the configuration specified in Section 8.1, Airflow
Performance Test.

The donor SCBA shall then be tested for airflow performance as specified in Section 8.1, Airflow
Performance Test, with a ventilation rate breathing frequency set at 29 +0/-1 inhalation/exhalation cycles per minute and
a tidal volume set at 3.4 Liters ± 0.1 Liters, 40 L/min, ±1 L/min, at a chamber air temperature of -32°C, ±5°C (-25°F,
±10°F).

The technical committee accepted the comment in principle, and made changes to the
breathing frequency requirements and inhalation/exhalation cycles for receiving and donor SCBA.

Affirmative: 27  Negative: 1
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

PHIFER, J.:  Section 8.27.5.1.X Should read `breathing frequency set at 29 +0/- 1 inhalation /exhalation cycles per
minute' NOT `breathing frequency set at 29 +1/- 0 inhalation /exhalation cycles per minute'
This verbiage is in two sections marked `8.27.5.1.X'. Both sections should be revised as the intent of the committee was
not to allow both breathing machines to breath at 30 liters per minute in sync.

HASTON, D.: Section 8.27.5.1.X reads 29+1/-0. It should read (29 +0/- 1).
I agree with the substantiation provided by Mr. Phifer.

JARBOE, J.: I agree with Mr. Phifer’s comment on Log # 20. The information offered by Mr. Phifer is correct and the
text/figures should be edited as he indicates.

KUHN, J.:  There is an error in the specified tolerance for the breathing frequency specified in 8.27.5.X as revised by
the Technical Committee during the ROC meeting. The intent of the Technical Committee is that the donor SCBA be
tested at a breathing frequency of 29 +0/-1 inhalation/exhalation cycles per minute.

ROSSOS, D.:  I agree with the substantiation provided by Mr. Phifer.
SANDERS, S.:  I agree with Jerry Phifer’s comment on this log.
SELL, R.:  Section 8.27.5.1.X reads 29+1/-0. It should read (29 +0/- 1).

I agree with the substantiation provided by Mr. Phifer.
WEINSTEIN, S.:  Section 8.27.5.1.X reads 29+1/-0. It should read (29 +0/- 1).

I agree with the substantiation provided by Mr. Phifer.
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_______________________________________________________________________________________________
1981-11     Log #26  FAE-RPE

_______________________________________________________________________________________________
Robert Sell, Draeger Safety, Inc.

1981-23
Revise text to read as follows:

The duration of the test as specified in 8.28 will shall be no less than 80% of the NIOSH-rated duration 30
minutes regardless of the cylinder used.

During the development of the radiant heat test it was always discussed that this test method was to
determine the survivability of the user in the event of a lens failure due to high radiant heat. Based upon development
tests performed, once the primary test conditions have been completed (radiant heat has been removed and the SCBA
has been dropped freely)  and if the SCBA has not experienced a catastrophic failure or major lens defects then the
duration, regardless of rated cylinder duration, will meet the 80% requirement. Since the user needs to be exiting the
area because of a SCBA issue 24 minutes should be sufficient time for an egress. In addition, just utilizing a 30 minute
test period testing time can be reduced.

Revise text to read as follows:
The duration of the test as specified in Section 8.28 will shall be no less than 24 minutes +2/-0 minutes. 80% of

the NIOSH-rated duration 30 minutes regardless of the cylinder used.
The technical committee accepted the comment in the principle, and provided the requirement

for the time duration of the test as shown in the meeting action. See also Committee Comment 1981-13 (Log #22).

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

_______________________________________________________________________________________________
1981-12     Log #CC3  FAE-RPE

_______________________________________________________________________________________________
Technical Committee on Respiratory Protection Equipment,

CP 6
Revise the text of the following paragraphs of CP:

The technical committee is making this change for consistency.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

23Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-13     Log #22  FAE-RPE

_______________________________________________________________________________________________
Robert Sell, Draeger Safety, Inc.

1981-24
Revise text to read as follows:

The duration of the test as specified in 8.29 will shall be no less than 80% of the NIOSH-rated duration 30
minutes regardless of the cylinder used.

During the development of the convection lens heat and flame resistance test it was always discussed
that this test method was to determine the survivability of the user in the event of a lens failure due to high convective
heat and heat and flame exposure. Based upon development tests performed, once the primary test conditions have
been completed (high convective heat and heat and flame exposure has been removed and the SCBA has been
dropped freely)  and if the SCBA has not experienced a catastrophic failure or major lens defects then the duration,
regardless of rated cylinder duration, will meet the 80% requirement. Since the user needs to be exiting the area
because of a SCBA issue 24 minutes should be sufficient time for an egress. In addition, just utilizing a 30 minute test
period testing time can be reduced.

Revise text to read as follows:
The duration of the test as specified in Section 8.29 will shall be 24 minutes +2/-0 minutes. no less than 80% of

the NIOSH-rated duration 30 minutes regardless of the cylinder used.
The technical committee accepted the comment in the principle, and provided text to require

the duration of the test as specified in the meeting action.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

_______________________________________________________________________________________________
1981-14     Log #5  FAE-RPE

_______________________________________________________________________________________________
David Hodson, Draeger Safety UK Ltd.

1981-25
Revise text to read as follows:

During breathing tests conducted at temperature below freezing Aair exhaled thru the headform shall be
conditioned to an average temperature of 80 +-10 degrees F (27+-6 degrees C) when measured at the breathing
passage outlet at the mouth of the test headform.

The use of hot air to simulate a more life like internal mask condition is most relevant at low
temperatures. Performing exhalation heating only during low temperature is most beneficial to simulate operational use.

See Committee Comment 1981-16 (Log #12).
The technical committee accepted the comment in principle, and refers the reader to

Committee Comment 1981-16 (Log #12).

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

24Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-15     Log #11  FAE-RPE

_______________________________________________________________________________________________
Bill Parson, Scott Safety

1981-25
Revise text to read as follows:

When Performing Section 8.2.5.5.2 of Environmental Temperature Test, Air exhaled thru the headform shall
be conditioned to an average temperature of 80+-10 degrees F / 27+- 12 6 Degrees C when measured at the breathing
passage outlet at the mouth of the test headform.

******Insert Figure 8.1.4.8.1 Here******

By making the breathing simulator better replicate human respiration the test will better reflect the
performance of the respirator in actual use. The mechanical breathing simulator significantly differs from actual
measured respiration temperatures due to natural heat exchange in the human respiratory tract. This addition will allow
the breathing simulator to better replicate actual human use.

Editorial Note: The figure should not be inserted here, it applies to Committee Comment 1981-16 (Log #12).

Affirmative: 27  Negative: 1
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

KUHN, J.:  The conditions for the Category A Environmental Temperature test as prescribed in Section 8.2 have
remained in use, unchanged and without issue, for many years. The proposed change presents no safety benefit to the
firefighter. The intent of the test as originally designed is to represent worst-case conditions and not actual use. In any
case, there is insufficient substantiation that conditioning the temperature of the air exhaled from the headform to 27
degrees C represents actual use conditions for a breathing rate of 103 lpm and an inspired air temperature of -32
degress C. Additionally, testing has not been performed to validate this change to ensure that the test can be run as
proposed.

25Printed on  5/14/2012
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Report on Comments  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-16     Log #12  FAE-RPE

_______________________________________________________________________________________________
Bill Parson, Scott Safety

1981-8
Revise text to read as follows:

When Performing Section 8.2.5.5.2 of Environmental Temperature Test and Section 8.27.5.5 of Emergency
Breathing Safety System Cold Temperature Performance Test, Air exhaled thru the headform shall be conditioned to an
average temperature of 80+-10 degrees F / 27+- 12 6 Degrees C when measured at the breathing passage outlet at the
mouth of the test headform.

******Insert Figure 8.1.4.8.1 Here******

By making the breathing simulator better replicate human respiration the test will better reflect the
performance of the respirator in actual use. The mechanical breathing simulator significantly differs from actual
measured respiration temperatures due to natural heat exchange in the human respiratory tract. This addition will allow
the breathing simulator to better replicate actual human use.

See Page 2 for Figure 8.1.4.8.1.

Affirmative: 27  Negative: 1
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

KUHN, J.:  The proposed changes to the test conditions for environmental temperature testing have not been validated
and present no additional safety benefit to the firefighter.  The test conditions specified in Section 8.27 for cold
temperature performance of the Emergency Breathing Safety System should be consistent with the Category A
Environmental Temperature test prescribed in Section 8.2.
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Report on Comments  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-17     Log #17  FAE-RPE

_______________________________________________________________________________________________
Henry A. Fonzi, III, Mine Safety Appliance Company

1981-25
Delete text to read as follows:

Air exhaled thru the headform shall be conditioned to an average temperature of 80+-10 degrees F / 27+-12
Degrees C when measured at the breathing passage outlet at the mouth of the test headform.

In 1987, the NFPA 1981 committee developed conditioned testing for self-contained breathing
apparatus (SCBA).  This included room, elevated and cold temperature tests.  These tests have remained unchanged
for over 24 years.  The public comment was accepted in principle without further plans to verify the feasibility of the test.
MSA attempted to duplicate the new requirement and was unable to raise the temperature to 80 +-10 degrees F without
interfering with the breathing trace and performance of the test equipment.  Intertek was contacted to understand their
test setup.  They indicated they were also unable to adequately heat the air without causing issues conducting the test.
To date, it is unclear whether this test is feasible as specified.

Furthermore, there is no benefit to the firefighter to change the test parameters.  If anything, this change will make it
less stringent therefore easier for some manufacturers to pass the requirements.

Based on these facts, it is strongly recommended that we remove any changes to the cold temperature testing.

The technical committee rejected the comment because it believes that the test can be run as
designed, and reaffirms the requirement for a breathing simulator that better replicates human respiration.

Affirmative: 27  Negative: 1
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

KUHN, J.:  The conditions for environmental temperature testing should remain unchanged and without conditioning
the air exhaled from the headform to 27 degrees C. The proposals of Log #11 and Log #12 present no safety benefit to
firefighters. They have not been adequately validated and the test equipment has been inadequately defined to ensure
that the test can be performed as proposed.

_______________________________________________________________________________________________
1981-18     Log #6  FAE-RPE

_______________________________________________________________________________________________
David Hodson, Draeger Safety UK Ltd.

1981-25
Revise text to read as follows:

The breathing machine shown in Figure 8.1.4.9 or equivalent shall be used.
Current wording is specific to a breathing machine from a single supplier and is design restrictive.

Performance is defined as part of the breathing cycle parameters and alternate technical methods of producing the
correct breathing cycle are now available e.g. stepping motor and ball lead screw devices with flexible bellows.
Equivalent allows for alternate designs which can fulfill the desired performance. Section 8.1.4.1 uses the same words
for the test head form.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

27Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-19     Log #14  FAE-RPE

_______________________________________________________________________________________________
Jason L. Allen, Intertek Testing Services

1981-26
Revise text to read as follows:

If a different geometry of pressure vessels are used compared to the standard industry cylinder construction,
the compartments shall be designed to accommodate the size and shape of the different pressure vessel, allowing a
clearance of 150 mm+25/-0 mm (6 in.+1/-0 in) between the top to bottom length and width of the pressure vessel and all
sides of the compartment.

Previous text needed clarification on which dimension the clearance was need on.  Additionally a
tolerance to this clearance was added.

Delete Section 8.3.4.2.3 and replace with the following text:
If the SCBA does not fit the compartment as specified in Figures 8.3.4.2(a) and 8.3.4.2(b), the compartment

shall be designed to accommodate the size and shape of the SCBA, allowing a clearance of 150 mm +150/-0 mm (6 in
+6/-0 in) between the top to bottom length and width of the SCBA.

The technical committee accepted the comment in principle and indicated that the focus is on
the SCBA, not just the pressure vessel.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

_______________________________________________________________________________________________
1981-20     Log #15  FAE-RPE

_______________________________________________________________________________________________
Jason L. Allen, Intertek Testing Services

1981-10
Revise text to read as follows:

The ventilation rate shall be set at 40L/min, +/-2L/min with a respiratory frequency of 12 24 breaths/min, +/- 1
breath/min at ambient conditions as specified in Section 8.1.3.2.

The above respiratory rate was an error that contradicts Table 8.1.4.10(b).  This change will align the
two.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

28Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-21     Log #7  FAE-RPE

_______________________________________________________________________________________________
David Hodson, Draeger Safety UK Ltd.

1981-10
Revise text to read as follows:

This test method shall apply to each electronic device of the SCBA required to meet the mandatory
design requirements of Chapter 6.

Each. The sample to be tested shall be as specified in Section 4.3.9.
Samples for conditioning shall be complete SCBA. percent.

Two specimens shall be tested after conditioning within an oven specified in Section 8.24.4 at 177°C,
+5°C/-0°C (350°F, +10°F/-0°F) for 15 minutes.

On one of the two specimens, all electronic components shall be operated in accordance with the
manufacturer's instructions for normal use to determine the proper functioning.

The specimen shall then be re-immersed in the test water container for an additional 5 minutes. The power
source compartment(s) shall be open, and the power source shall not be installed.

This performance test now follows the same test conditions as NFPA 1982 PASS. It allows for all
testing and performance requirements are completed on a single unit as per 1982 ensuring the product must pass all
tests.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

29Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-22     Log #2  FAE-RPE

_______________________________________________________________________________________________
Jan Verhave, Embedded Acoustics BV

1981-10
Add new text to read as follows:

Signal processing options that uses specific features of natural speech (for example: pitch, formant analysis,
voice unvoiced) to enhance the speech intelligibility or the usability of VA systems should be disabled during the STI
test.

Although The STI method takes speech features into account that are directly related to speech
intelligibility, the STI test signal does not possess all features found in natural speech. Therefore, the STI test signal is
not speech by nature but mainly based on modulated noise signals.

Advanced signal processing algorithms such as noise reduction, VOX, VAD, pitch manipulation etc. that make use of
these specific speech features with the ultimate goal to improve the speech intelligibility or the usability of VA systems
may become underestimated or even suppress the modulated noise signal yielding no STI output at all.

Any advanced signal processing option that uses specific features of natural speech should be disabled during STI
tests.

An extensive list for situations in which STI should be used with care and possible workarounds can be found in IEC
60286-16 4th edition.

Add new text to read as follows:
Signal processing options that use specific features of natural speech such as, but not limited to, pitch,

formant analysis, and voice or non-voiced sound to enhance the speech intelligibility or the usability of Supplementary
Voice Communications Systems shall be disabled during the STI test.

The technical committee accepted the comment in principle, and revised the text for format and
editorial changes as shown in Section 8.25.3.3.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

30Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-23     Log #CC2  FAE-RPE

_______________________________________________________________________________________________
Technical Committee on Respiratory Protection Equipment,

CP 5
Revise the following text as indicated from CP 5:

The air flow rate to the radiant heat test apparatus shall be set to 434 L/min, ±242 L/min (920 950 SCFH,
±50 SCFH).

The natural gas flow rate to the radiant heat test apparatus shall be increased until it is just sufficient to
produce a heat flux  of 15 kW/m2 ±0.5 kW/m2 at a distance of 7 in ± 1 in (178 mm ± 25 mm) from the panel. set to 30
L/min, ±1.5 L/min (72 SCFH, ±4 SCFH).

The gas flow will be approximately 30 L/min (63 SCFH).
To calibrate the radiant heat apparatus, the heat flux transducer shall be moved in front of the radiant heat

test apparatus to a location where 7 in ± 1 in (178 mm ± 25 mm) from the panel so that the heat flux transducer
measures 15 kW/m2 ±0.5 kW/m2 for 5 minutes.

The technical committee revised the paragraphs noted in the recommendation to correct an error in
the flow rate and to simplify the procedures for the test and ensure repeatability.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

HASTON, D.: Modify Section 8.28.5.6 to include:
8.28.5.6 After the radiant heat test apparatus has been preheated and has a calibration mark for 15 Kw/m2, the radiation
shield shall be positioned in front of the radiant heat test apparatus. The positioning of the heat shield shall be at a point
that will not change the pre-set level of the radiant heat once the heat shield has been removed.
I agree with the substantiation provided by Mr. Sell.

SANDERS, S.:  I agree with Bob Sell’s comment on this log.
SELL, R.:  Additional testing on our own after the ROC meeting, Draeger has found that the position of the heat shield

increases the output of the radiant heat panel if it is too close and the increase can be as much as 33%. The position of
the heat shield needs to be far enough away as not to change the 15 Kw/m2 once the heat shield has been removed.
We suggest that Section 8.28.5.6 be modified to include:

8.28.5.6 After the radiant heat test apparatus has been preheated and has a calibration mark for 15 Kw/m2, the
radiation shield shall be positioned in front of the radiant heat test apparatus. The positioning of the heat shield shall be
at a point that will not change the pre-set level of the radiant heat once the heat shield has been removed.

WEINSTEIN, S.: Modify Section 8.28.5.6 to include:
8.28.5.6 After the radiant heat test apparatus has been preheated and has a calibration mark for 15 Kw/m2, the radiation
shield shall be positioned in front of the radiant heat test apparatus. The positioning of the heat shield shall be at a point
that will not change the pre-set level of the radiant heat once the heat shield has been removed.
I agree with the substantiation provided by Mr. Sell.
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Report on Comments  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-24     Log #24  FAE-RPE

_______________________________________________________________________________________________
Robert Sell, Draeger Safety, Inc.

1981-23
Add new section to read as follows:

The protective hood, once placed on the test headform, shall be wetted with water.
During development tests performed by Draeger it was found that the protective hood would begin to

char and then burn at locations closer to the panel as compared to the specified distance for the lens before the
conclusion of the 5 minute radiant panel exposure and this affects the performance of the facepiece during the test.
Allowing water to be added to the hood does begin to help eliminate this issue.

Add a new subparagraph to read as follows:
The protective hood shall not ignite during the test.

The technical committee accepted the comment in principle, and provided the clarifying  text
shown in the meeting action to address the ignition prohibition for the protective hood.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

_______________________________________________________________________________________________
1981-25     Log #13  FAE-RPE

_______________________________________________________________________________________________
Jason L. Allen, Intertek Testing Services

1981-23
Revise text to read as follows:

The radiant heat test apparatus panel shall be as specified in
, Section 6.1.1 and Figure 1, without the inclusion of the

Sheet Steel Stack.
Specifying the Apparatus could imply more of the ASTM E162 set-up than intended.

Revise text to read as follows:
The radiant heat test apparatus panel shall be as specified in

, Section 6.1.1 and Figure 1., without the inclusion of the
Sheet Steel Stack.

The technical committee accepted the comment in part, and decided to delete the text
regarding the sheet steel stack because the panel was identified.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

32Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-26     Log #25  FAE-RPE

_______________________________________________________________________________________________
Robert Sell, Draeger Safety, Inc.

1981-23
Add new section to read as follows:

During the conduct of the test, water from a spray type device shall be applied when charring or burning of the
protective hood begins to occur.

During development tests performed by Draeger it was found that the protective hood would begin to
char and then burn at locations closer to the panel as compared to the specified distance for the lens before the
conclusion of the 5 minute radiant panel exposure and this affects the performance of the facepiece during the test.
Allowing water to be added to the hood does begin to help eliminate this issue.

The technical committee stated that the protective hood shall not ignite during the test. See
Committee Comment 1981-24 (Log #24).

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

_______________________________________________________________________________________________
1981-27     Log #18  FAE-RPE

_______________________________________________________________________________________________
Stephen R. Sanders, Safety Equipment Institute (SEI)

1981-23
Revise text to read as follows:

The airflow performance test shall begin no longer than 30 s before the SCBA facepiece is exposed to the
radiant heat apparatus and shall continue for a total duration of 15 min no less than 80% of the NIOSH-rated duration of
the cylinder used.

The 15 min. time duration in Section 8.28.5.9 conflicts with the duration requirement set forth in
Section 7.21.2.

Revise text to read as follows:
The airflow performance test shall begin no longer than 30 s before the SCBA facepiece is exposed to the

radiant heat apparatus and shall continue for a total duration of 15 min 24 minutes. no less than 80% of the
NIOSH-rated duration of the cylinder used.

The technical committee accepted the comment in principle, and provided the clarifying text as
shown in the meeting action to require a specified time period for the duration of the test.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.
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Report on Comments  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-28     Log #8  FAE-RPE

_______________________________________________________________________________________________
David Hodson, Draeger Safety UK Ltd.

1981-24
Revise text to read as follows:

The protective hood shall not cover or protect any part of the facepiece or the facepiece retention system
that holds the facepiece to the headform.

The protective hood shall cover the facepiece retention system that holds the facepiece to the headform, but not cover
or protect any part of the facepiece lens.

Fire fighters wear hoods (as required during radiant testing) and this would simulate more closely
actual wearing.

It may even be more relevant to suggest a helmet but there are many types in the market so which one? Also a helmet
could be dislodged unlike a hood.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

_______________________________________________________________________________________________
1981-29     Log #19  FAE-RPE

_______________________________________________________________________________________________
Stephen R. Sanders, Safety Equipment Institute (SEI)

1981-24
Revise text to read as follows:

The airflow performance test shall begin no longer than 60 s before the SCBA and mannequin are placed
into the oven with the door closed and shall continue for a total duration of 24 min no less than 80% of the NIOSH-rated
duration of the cylinder used.

The 24 min. time duration in Section 8.29.5.6 conflicts with the duration requirement set forth in
Section 7.22.2.

The technical committee rejected the comment, and decided to retain the 24 minute
requirement. See also Committee Comment 1981-13 (Log #22).

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

34Printed on  5/14/2012
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_______________________________________________________________________________________________
1981-30     Log #23  FAE-RPE

_______________________________________________________________________________________________
Robert Sell, Draeger Safety, Inc.

1981-24
Revise text to read as follows:

The SCBA shall be observed for any afterflame, and the afterflame shall be extinguished with a spray-type
device multiple spray-type devices using room temperature water.

During development tests performed by Draeger it was found that this can be a very busy time once
the flames have been removed. The use of multiple devices/personnel would be able to extinguish the flames in a timely
manner.

Affirmative: 28
3  Bull, A.,  Dickson, W.,  Tobin, Jr., R.

35Printed on  5/14/2012
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Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-1     Log #CC1  FAE-ELS

_______________________________________________________________________________________________
Technical Committee on Electronic Safety Equipment,

1982-1
Replace the words "user worn PASS"  where it appears in the document with the word "PASS."

Replace the words "user worn device" where it appears in the document with the word "PASS."
Affected paragraphs include Sections 3.3.1.5, 5.2.4(2)(d), 6.4.5.3, 7.15.1, 7.17.1, 7.17.2, 8.18.3.1, 8.19.3.1, 8.19.5.1,

8.20.3.1 and elsewhere.
The technical committee is submitting this comment so that the document may remain consistent

throughout.

Affirmative: 20
2  Roche, K.,  Townsend, S.

_______________________________________________________________________________________________
1982-2     Log #1  FAE-ELS

_______________________________________________________________________________________________
Eric McGillvrey, Eugene Fire and EMS

N/A
Add new text to read as follows:

SCBA Manufacturers SHALL provide the option to include integrated tracking / locating system as part of the SCBA.
Departments who could afford to, could easily implement a downed firefighter recovery system, but

does not mandate and price the smaller budget departments out of the ability to purchase new SCBA. Gives the option
to upgrade to, at a later time. Provides a step closer to a faster recovery system for more firefighters overall, yet does
not mandate the departments that can barely afford to purchase new SCBA’s.

The technical committee was unsure as to which paragraphs or sections were being asked to
be changed. It is possible that this comment is more applicable to another document or technical committee.

Affirmative: 20
2  Roche, K.,  Townsend, S.

1Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-3     Log #2  FAE-ELS

_______________________________________________________________________________________________
Craig Gestler, Mine Safety Appliances Company

1982-5
Revise text to read as follows:

American National Standards Institute, Inc., 25 West 43rd Street, 4th Floor, New York, NY
10036.
ANSI/UL 913, Standard for Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, II, Division 1,

Hazardous (Classified) Locations, Sixth edition, July 31, 2006, Revised August 12, 2008.
ANSI B46.1, Surface Texture, 1978.
ANSI S1.13, Methods for Measurement of Sound Pressure Level®, 2005.
ANSI Y1.1, Abbreviations for Use on Drawings and Text, 1972.
ANSI Y14.SM, Dimensioning and Tolerancing, 1982.

The 7th edition of UL 913 is intended to align the standard with existing European and IEC intrinsic
safety standards. The ultimate goal is to have a common set of rules in the future. The 7th edition was not released to
address any safety issues with the 5th or 6th edition. It was released to bring global alignment of standards. Further, UL
has pushed back the 7th edition compliance date to July 2016 due partly to concerns from industry in general and partly
due to a concern over a lack of capacity to complete all reassessments on time.
The deleted dates actually (in error) reference the 7th edition.
Most importantly, however, a change to the 7th edition will require the complete replacement of the electronics on the

SCBA, making upgrades from the 2007 to the 2012 edition impractical. Fire companies wishing to purchase cost
effective upgrade kits will not be able to do so and will be required to purchase completely new SCBA which may not be
compatible with their 2007 edition equipment.

Affirmative: 20
2  Roche, K.,  Townsend, S.

CHAVEZ, L.:  The committee should reconsider adoption of the current edition of ANSI/ UL 913 (Seventh Edition) at
the next cycle of this document or sooner.

2Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-4     Log #33  FAE-ELS

_______________________________________________________________________________________________
Steven H. Weinstein, Honeywell Safety Products

1982-5
Revise text to read as follows:

American National Standards Institute, Inc., 25 West 43rd Street, 4th Floor, New York, NY
10063.
ANSI/UL 913,

, Seventh Sixth edition.
[No change to the balance of this section.]

After the TC on ESE accepted in principle Proposal #1982-5 in the ROP, some events have occurred
which call into question the merit of the proposal. UL has decided not to implement the 7th edition of ANSI/UL 913 until
2016 for intrinsic safety certifications it performs for is own customers. They are still using the 5th edition. There has
been some talk that UL implementation of the 7th edition of ANSI/UL 913 for its own certifications could be delayed
further, or that the 7th edition could even be withdrawn at some point. They have received pushback from their
customers who do not feel certification of the 7th edition is in everyone's best interests. The goal is eventually to have
harmonization of European and U.S. intrinsic safety standards, and the 7th edition of ANSI/UL 913 will not accomplish
that. My proposal is to revert back to the 6th edition of ANSI/UL 913 for NFPA 1982, since it has been used for many
years; has proven to be a reliable standard; and does not introduce new, possibly controversial variables whose
repercussions are not yet fully understood. If UL itself is not using the 7th Edition of ANSI/UL 913, I do not think NFPA
1982 should be specifying it.

Affirmative: 20
2  Roche, K.,  Townsend, S.

CHAVEZ, L.:  The committee should reconsider adoption of the current edition of ANSI/ UL 913 (Seventh Edition) at
the next cycle of this document or sooner.

_______________________________________________________________________________________________
1982-5     Log #CC3  FAE-ELS

_______________________________________________________________________________________________
Technical Committee on Electronic Safety Equipment,

Revise text to read as follows:
For RF PASS, a distress alarm triggered by any activation of PASS alarm signal,

transmitted to a base station via an RF signal. When received, the remote distress alarm triggers an audible alarm
signal at the base station.

Editorial. For consistency with paragraph 6.2.2.2.

Affirmative: 20
2  Roche, K.,  Townsend, S.

3Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-6     Log #CC4  FAE-ELS

_______________________________________________________________________________________________
Technical Committee on Electronic Safety Equipment,

1982-1
Add new text to read as follows:

The certification organization and the manufacturers shall evaluate replacement parts, components and
software to determine any changes affecting the form, fit or function for PASS certified to the 2997 edition of NFPA 1982
to permit revisions to the original certification.

This change allows the certification organizations to evaluate upgrades to determine if recertification is
necessary.

Affirmative: 20
2  Roche, K.,  Townsend, S.

KRIZIK, M.:  NFPA 1982 should be 1997 edition instead of 2997.

_______________________________________________________________________________________________
1982-7     Log #28  FAE-ELS

_______________________________________________________________________________________________
Simon Hogg, Draeger Safety UK Ltd.

1982-CP3
Add new text to read as follows:

Use of tactical radios for RF-PASS radio transmission:
a) Should the route for the full alarm and evacuation alarm radio transmission be made through a fire-fighter’s own

tactical radio, the tactical radio itself is allowed to be exempt from having to meet the test requirements specified in the
test matrix 4.3.10 prior to the RF attenuation and interference tests.
b) The systems or methods deployed to connect the data signals from the PASS to the fire-fighter tactical radio are

required to meet the test requirements specified in the test matrix 4.3.10.
In an effort to minimize the additional weight and power sources that have to be carried by fire-fighters,

it is possible to combine the RF-PASS data transmission with fire-fighter tactical radios that use voice and data protocols
such as P25, Tetra or Tetrapol.  Combining the radio and higher power RF functions is a desirable opportunity for
fire-fighters turnout gear weight reduction.
Additionally, although the RF-PASS devices would still need their own power source for alarms/alerts/lights, the

capacity could be reduced giving a more compact form and lighter weight.
Adding clause 4.3.10.14 a) would allow the fire-fighter’s own tactical radio to be used for the RF tests but would allow

the tactical radio to be replaced after the thermal and tumble tests should damage have occurred.
Adding clause 4.3.10.14 b) covers the interfaces from the RF-PASS device to such tactical radios (a wired connection

or wireless module) specifying that they will need to be tested fully as specified in the test matrix and used in the RF
tests.

The technical committee believes that it is not appropriate to have a critical part of the system
that is not subject to testing. After considerable discussion, the committee determined that it did not want to exempt a
separate radio that was an integral component in ability of a product designed in this manner, but expressed the opinion
that the separate radio should meet the same requirements as the rest of the PASS device.

Affirmative: 20
2  Roche, K.,  Townsend, S.

KRIZIK, M.:  Fire-fighter should be one word - firefighter.

4Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-8     Log #30  FAE-ELS

_______________________________________________________________________________________________
Jason L. Allen, Intertek Testing Services

1982-2
Revise text to read as follows:

Table 4.3.10(a)
Column 1- Heat and Flame should have Specimen #1 for the 1st listed test, Specimen #2 for the 2nd listed test and

Specimen #3 for the 3rd listed test.
Error within the table which contradicts the text and the committees intent.

Affirmative: 20
2  Roche, K.,  Townsend, S.

_______________________________________________________________________________________________
1982-9     Log #37  FAE-ELS

_______________________________________________________________________________________________
Stephen R. Sanders, Safety Equipment Institute (SEI)

1982-3
In Column 1, Rows 4, 5 and 6 of Table 4.3.10(a), revise text to read as follows:

Heat/flame Test 1 (8.13.5.98), specimen 1
Heat/flame Test 12 (8.13.5.109), specimen 12
Heat/flame Test 13 (8.13.5.1110), specimen 13
Additionally, is it the TC’s intent to conduct the “Radio System Tests (Sections 8.18 – 8.20), specimen 13” and the

“Radio System Tests (Sections 8.18 – 8.20), specimens 16-18” following the High temperature functionality test and the
Tumble Vibration Test, respectively, as the tests in Table 4.3.10(b) are meant to be cumulative?

******Insert Table 4.3.10(a) Here******

The above revisions correct the table so that it agrees with the text in Section 8.13.5.

Replace Table 4.3.10(a) with the following:

******Insert Revised Table 4.3.10(a) here from Word Doc******

The technical committee accepted the comment in principle, and provided the revised table that
reflects the changes made in previous Logs.

Affirmative: 20
2  Roche, K.,  Townsend, S.

5Printed on  5/14/2012
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Table 4.3.10(a)  Test Matrix for Stand-Alone PASS and Removable Integrated PASS 
Test  

Order 
Specimens  

1–3 
Specimens  

4–6 
Specimens  

7–9 
Specimens  

10–12 
Specimens  

13–15 
Specimens  

16–18 
Specimens  

19–21 
1 Sound 

pressure 
(Section 

8.2), 
specimens 

1–3 

Shock 
sensitivity 
(Section 

8.7), 
specimens 

4–6 

Electronic 
temperature 

stress — 
elevated 
(8.3.5), 

specimens 
7–9 

Water 
drainage 
(Section 

8.11), 
specimens 

10–12 

Case 
integrity 
(Section 

8.6), 
specimens 

13–15 

Vibration 
test 

(Section 
8.9), 

specimens 
16–18 

Tumble 
vibration 
(Section 
8.16), 

specimens 
19–21 

2 Alarm 
signal 
muffle 

(Section 
8.17), 

specimens 
1–3 

Impact 
acceleration 
— ambient 

(Section 
8.8), 

specimen 4 

Electronic 
temperature 

stress — 
low (8.3.6), 
specimens 

7–9 

Corrosion 
(Section 

8.4), 
specimens 

10–12 

Retention 
system 
(Section 

8.10), 
specimens 

13–15 

  

3 Signal 
frequencies 

(Section 
8.14), 

specimens 
1–3 

Impact 
acceleration 

— cold 
(Section 

8.8), 
specimen 5 

Electronic 
temperature 

stress — 
shock 
(8.3.7), 

specimens 
7–9 

Product 
label 

durability 
(Section 

8.15), 
specimens 

10–12 

High 
temperature 
functionality 

(Section 
8.12), 

specimens 
13–15 

  

4 Heat/flame 
Test 1 

(8.13.5.9), 
specimen 1 

Impact 
acceleration 
— elevated 

(Section 
8.8), 

specimen 6 

Product 
label 

durability 
(Section 

8.15), 
specimens 

7–9 

 Single Hop 
RF 

Attenuation 
Test 

(Section 
8.18) 

specimen 
13 

  

5 Heat/flame 
Test 1 

(8.13.5.10), 
specimen 1 

 Heat and 
immersion 
leakage 
(Section 

8.5), 
specimens 

7–9 

     

6 Heat/flame 
Test 1 

(8.13.5.11), 
specimen 1 

 Product 
label 

durability 
(Section 

8.15), 
specimens 

7–9 
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Table 4.3.10(a)  Test Matrix for Stand-Alone PASS and Removable Integrated PASS 
Test  

Order 
Specimens  

1–3 
Specimens  

4–6 
Specimens  

7–9 
Specimens  

10–12 
Specimens  

13–15 
Specimens  

16–18 
Specimens  

19–21 
1 Sound 

pressure 
(Section 

8.2), 
specimens 

1–3 

Shock 
sensitivity 
(Section 

8.7), 
specimens 

4–6 

Electronic 
temperature 

stress — 
elevated 
(8.3.5), 

specimens 
7–9 

Water 
drainage 
(Section 

8.11), 
specimens 

10–12 

Case 
integrity 
(Section 

8.6), 
specimens 

13–15 

Vibration 
test 

(Section 
8.9), 

specimens 
16–18 

Tumble 
vibration 
(Section 
8.16), 

specimens 
19–21 

 
2 Alarm 

signal 
muffle 

(Section 
8.17), 

specimens 
1–3 

Impact 
acceleration 
— ambient 

(Section 
8.8), 

specimen 4 

Electronic 
temperature 

stress — 
low (8.3.6), 
specimens 

7–9 

Corrosion 
(Section 

8.4), 
specimens 

10–12 

Retention 
system 
(Section 

8.10), 
specimens 

13–15 

 Point-to-
Point RF 

Attenuation 
Test 

(Section 
8.18), 

specimens 
19-21 

3 Signal 
frequencies 

(Section 
8.14), 

specimens 
1–3 

Impact 
acceleration 

— cold 
(Section 

8.8), 
specimen 5 

Electronic 
temperature 

stress — 
shock 
(8.3.7), 

specimens 
7–9 

Product 
label 

durability 
(Section 

8.15), 
specimens 

10–12 

High 
temperature 
functionality 

(Section 
8.12), 

specimens 
13–15 

 Loss of 
Signal 

Alarm Test 
(Section 
8.18 9) 

specimens 
19-21 

4 Heat/flame 
Test 1 

(8.13.5.9 
8), 

specimen 1 

Impact 
acceleration 
— elevated 

(Section 
8.8), 

specimen 6 

Product 
label 

durability 
(Section 

8.15), 
specimens 

7–9 

 Single Hop 
RF 

Attenuation 
Test 

(Section 
8.18) 

Specimen 
13 

 RF 
Interference 

Test 
(Section 

8.20) 
Specimens 

19-21 

5 Heat/flame 
Test 1 2 

(8.13.5.10 
9), 

specimen 1 
2 

 Heat and 
immersion 
leakage 
(Section 

8.5), 
specimens 

7–9 

     

6 Heat/flame 
Test 1 3 

(8.13.5.11 
0), 

specimen 1 
3 

 Product 
label 

durability 
(Section 

8.15), 
specimens 

7–9 

    

 



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-10     Log #31  FAE-ELS

_______________________________________________________________________________________________
Jason L. Allen, Intertek Testing Services

1982-2
Revise text to read as follows:

Table 4.3.10(b)
Column 1- Heat and Flame should have Specimen #1 for the 1st listed test, Specimen #2 for the 2nd listed test and

Specimen #3 for the 3rd listed test.
Error within the table which contradicts the text and the committees intent.

Affirmative: 20
2  Roche, K.,  Townsend, S.

_______________________________________________________________________________________________
1982-11     Log #38  FAE-ELS

_______________________________________________________________________________________________
Stephen R. Sanders, Safety Equipment Institute (SEI)

1982-3
In Column 1, Rows 4, 5 and 6 of Table 4.3.10(b), revise text to read as follows:

Heat/flame Test 1 (8.13.5.98), specimen 1
Heat/flame Test 12 (8.13.5.109), specimen 12
Heat/flame Test 13 (8.13.5.1110), specimen 13
Additionally, is it the TC’s intent to conduct the “Radio System Tests (Sections 8.18 – 8.20), specimen 13” and the

“Radio System Tests (Sections 8.18 – 8.20), specimens 16-18” following the High temperature functionality test and the
Tumble Vibration Test, respectively, as the tests in Table 4.3.10(b) are meant to be cumulative?

******Insert Table 4.3.10(b) Here******

The above revisions correct the table so that it agrees with the text in Section 8.13.5.

Replace Table 4.3.10(b) with the following:

******Insert Revised Table 4.3.10(b) here from Word Doc******

The technical committee accepted the comment in principle, and provided the revised table that
reflects the changes made in previous logs.

Affirmative: 20
2  Roche, K.,  Townsend, S.

6Printed on  5/14/2012
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Table 4.3.10(b)  Test Matrix for Nonremovable Integrated PASS 

Test  
Order 

Specimens  
1–3 

Specimens  
4–6 

Specimens  
7–9 

Specimens  
10–12 

Specimens  
13–15 

Specimens  
16–18 

1 Sound 
pressure 

(Section 8.2), 
specimens 

1–3 

Shock 
sensitivity 

(Section 8.7), 
specimens 

4–6 

Electronic 
temperature 

stress — 
elevated 
(8.3.5), 

specimens 
7–9 

Water 
drainage 
(Section 
8.11), 

specimens 
10–12 

Case 
integrity 

(Section 8.6), 
specimens 

13–15 

Tumble 
vibration 
(Section 
8.16), 

specimens 
16–18 

2 Alarm signal 
muffle 

(Section 
8.17), 

specimens 
1–3 

Vibration test 
(Section 8.9), 

specimens 
4–6 

Electronic 
temperature 
stress — low 

(8.3.6), 
specimens 

7–9 

Corrosion 
(Section 8.4), 

specimens 
10–12 

High 
temperature 
functionality 

(Section 
8.12), 

specimens 
13–15 

Single Hop 

3 Signal 
frequencies 

(Section 
8.14), 

specimens 
1–3 

 Electronic 
temperature 

stress — 
shock (8.3.7, 
specimens 

7–9 

Product label 
durability 
(Section 
8.15), 

specimens 
10–12 

Single Hop 
RF 

Attenuation 
Test (Section 

8.18) 
specimen 13 

Loss of 
Signal Alarm 
Test (Section 

8.18) 
specimens 

16-18 
4 Heat/flame 

test 1 
(8.13.5.9), 

specimen 1 

 Product label 
durability 
(Section 
8.15), 

specimens 
7–9 

   

5 Heat/flame 
test 1 

(8.13.5.10), 
specimen 1 

 Heat and 
immersion 

leakage 
(Section 8.5), 

specimens 
7–9 

   

6 Heat/flame 
test 1 

(8.13.5.11), 
specimen 1 

 Product label 
durability 
(Section 
8.15), 

specimens 
7–9 

   

 



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-12     Log #3  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

Both the user-worn RF PASS unit and base station must shall comply with FCC regulations for
radio-frequency transmissions for the transmission format chosen by the manufacturer.

NFPA standards require the use of “shall” rather than “must” for system specifications.

Affirmative: 20
2  Roche, K.,  Townsend, S.

_______________________________________________________________________________________________
1982-13     Log #4  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Delete text to read as follows:

The software/firmware that controls the RF PASS shall allow for a test mode of operation in which the alarm
signal and remote distress alarm are disabled for the duration of the evacuation alarm test portion of the Point-to- Point
Attenuation Test described in Section 8.18. The test mode of operation shall not be available in normal operation of the
PASS system.

In its August 2011 meeting, the ESE Committee decided to delete Section 6.2.1.1 because no special
units or test modes of operation may be utilized in testing RF PASS. This change was not reflected in the ROP 1982-3.

Affirmative: 20
2  Roche, K.,  Townsend, S.

7Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-14     Log #5  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

The mode selection device(s) shall be designed to provide automatic activation from the off mode to the motion
sensing/evacuation sensing mode without the user setting the mode selection device.

Such automatic activation shall be designed so that when PASS is automatically activated it shall be able to be
manually switched from the motion sensing mode to the alarm signal mode/remote distress alarm mode, with the mode
selection device but shall not be able to be switched to remain in the off mode until the automatic activation means is
also intentionally deactivated.

All mode selection devices shall be capable of being switched to the audible/remote distress alarm or motion
sensing mode by a single gloved hand. The fingers of gloves utilized for this function test shall have a thickness of 2.5
mm to 4 mm (3/32 in. to 5/32 in.).

Only one action shall be required to switch the mode selection device(s) from any mode to audible/remote
distress alarm.

When PASS is sounding the audible/remote distress alarm, it shall require at least two separate and distinct
manual actions to silence the audible/remote distress alarm.

Any action to silence the audible/remote distress alarm and the actual silencing of the audible/remote distress
alarm shall not permit PASS to remain in the off mode.

The silencing of the audible/remote distress alarm shall automatically reset PASS to the motion sensing mode.
PASS shall be provided with a light source capable of providing a visual indication of mode status as well as an

audible source capable of providing an aural indication of a change in the mode selection when switching from off to
motion/evacuation sensing, off to audible/remote distress alarm, and audible/remote distress alarm to motion/evacuation
sensing.

PASS shall emit an audible operational signal within 1 second of completing the required action to set PASS to
the motion sensing mode, indicating to the user that the device is functioning properly.

When PASS is in the off mode and the power source is at or below the level specified in Section 6.4.4.1, the
operational signal shall not sound when PASS is switched to the motion sensing mode.
signal

PASS shall reset to the motion sensing mode upon cancellation of the pre-alarm signal.
For RF PASS, while in the motion/evacuation sensing mode, when the alarm signal is activated, the remote

distress alarm shall be transmitted within 3 seconds.
For RF PASS, while in the motion/evacuation sensing or audible/remote alarm modes, PASS shall sound an

audible evacuation alarm within 30 seconds of the evacuation alarm being sent by the base station.
In its August 2011 meeting, the ESE Committee decided to retain the original wording “alarm mode”

and “sensing mode”. The proposed changes were deleted. These deletions were not reflected in the ROP 1982-3.

The technical committee rejected the comment, and wants to return to the existing text in the
2007 edition for each of these sections. The TC decided to return to the existing edition text because the revised text of
this comment appeared in the ROP CP 3 and should not have been included there.

Affirmative: 20
2  Roche, K.,  Townsend, S.

8Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-15     Log #6  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Delete text to read as follows:

Base station units for RF PASS shall sound the audible alarm and indicate the visual display specified in
6.4.3.1 for all RF PASS units that are in remote distress alarm mode.

This specification is provided in Section 6.2.7.3 “Base station units for RF PASS shall sound an
audible alarm and indicate on a visual display the presence of all RF PASS units that are in remote distress alarm
mode.”

Affirmative: 20
2  Roche, K.,  Townsend, S.

9Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-16     Log #40  FAE-ELS

_______________________________________________________________________________________________
William Frank, Mine Safety Appliances Company

1982-13
Revise text to read as follows:

The PASS annunciator shall be driven by a pre-alarm sequence consisting of the following 3 steps:
Step 1: A Type-1 tone pair, repeated in sequence as follows with each tone duration being (500±20ms):
Tone 1..Tone 2..Tone 1..<silence (500±20)ms>
Tone 1..Tone 2..Tone 1..<silence (500±20)ms> immediately followed by Step 2.
Step 2: A Type-2 tone pair, repeated in sequence as follows with each tone duration being (250±10ms):
Tone 3..Tone 4..Tone 3..<silence (250±10)ms>
Tone 3..Tone 4..Tone 3..<silence (250±10(ms>
Tone 3..Tone 4..Tone 3..<silence (250±10)ms>
Tone 3..Tone 4..Tone 3..<silence (250±10ms)> immediately followed by Step 3.
Step 3: A Type-3 tone pair, repeated in sequence as follows with each tone duration being (125±10ms):
Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..<silence 125±10ms)>
Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..<silence 125±10ms)>
Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..<silence 125±10ms)>
Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..<silence 125±10ms)>.
The total duration of the 3 steps shall comply with the time window for the pre-alert specified in Section 6.3.3.
Tone pair definitions: The frequency of all tones shall be between 1000Hz and 4000Hz with the second tone of each

pair (Tone 2, Tone 4 and Tone 6) being (250+250/-50)Hz higher than the first one (Tone 1, Tone 3, and Tone 5) of the
pair. It is allowable for each step’s tone pair to be the same two tones or for them to rise to higher tones. If rising tone
pairs are deployed, the frequency gap between Tone 2 and Tone 3 and between Tone 4 and Tone 5 shall be
(250+250/-50)Hz.

Type-1 tone pair. A Type-1 tone pair shall consist of a sound that alternates between two tones. The first
tone shall be at a frequency of 1000 ± 1 Hz and shall have a duration of 500 ± 0.5 10 ms. The second tone shall be at a
frequency of 1260 ± 1.26 Hz and shall have a duration of 500 ± 0.5 10 ms. The total duration of the Type-1 tone pair
sound shall be 4.000 ± 0.004 0.080 seconds.

Type-2 tone pair. A Type-2 tone pair shall consist of a sound that alternates between two tones. The first
tone shall be at a frequency of 1260 ± 1 Hz and shall have a duration of 250 ± 0.25 10 ms. The second tone shall be at
a frequency of 1587 ± 2 Hz and shall have a duration of 250 ± 0.25 10 ms. The total duration of the Type-2 tone pair
sound shall be 4.000 ± 0.004 0.080 seconds.

Type-3 tone pair. A Type-3 tone pair shall consist of a sound that alternates between two tones. The first
tone shall be at a frequency of 1587 ± 2 Hz and shall have a duration of 125 ± 0.125 10 ms. The second tone shall be at
a frequency of 2000 ± 2.00 Hz and shall have a duration of 125 ± 0.125 10 ms. The total duration of the Type-13 tone
pair sound shall be 4.000 ± 0.004 0.080 seconds.

Piezo sounders and their resonating sound cavities that amplify the sound are designed to work best
around their resonance frequencies. For this reason, the achievable SPL at a given frequency will differ greatly among
manufacturers. Additionally, different piezo placements (frontal, upper chest compared to lower back) will create
different output power needs to generate the specified SPL at the ear.
Additionally, gaps of silence within the tones allow for better localization of the sound origin by helping to eliminate

echo/reverb and by providing a point to restart the audio processing. This may help firefighters to differentiate their own
pre-alarm from that of another.
This proposal allows manufacturers to choose frequencies based on their system design yet maintains the increasing

volume and urgency of the original pre-alarm proposal and still achieves the goal of a common sound pattern
(differences would be similar to a song being sung in a different key) for the pre-alarm that is different than the full alarm.

Affirmative: 20
2  Roche, K.,  Townsend, S.

10Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1982

_______________________________________________________________________________________________
1982-17     Log #7  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

For RF PASS, while in the motion/evacuation sensing mode or audible/remote alarm modes, the user-worn
PASS shall sound an audible evacuation or other alarm within 30 seconds of the evacuation or other alarm being sent
by the base station, unless the RF PASS is in alarm mode or the unit is out of range. Upon resetting the alarm condition,
the portable RF PASS will sound the evacuation or other alarm within 30 seconds. While the user-worn RF PASS is in
alarm mode, no other audible alarms shall override or impede the alarm signal.

For RF PASS, during the alarm signal sounding, all other audible PASS signals shall be rendered inactive,
with the exception of the evacuation alarm.

This comment was developed in consultation with the NFPA Electronic Safety Equipment RF PASS
Task Group. If a PASS is in alarm mode, the alarm should never be interrupted by another audible alarm because
others are listening for the alarm to locate the firefighter. Interrupting the alarm may cause the rescue team to miss the
downed firefighter because the rescue team’s PASS devices will also be emitting an evacuation or other alarm tone at
the same time. The inserted text in Section 6.4.3.2.2 and deleted text in Section 6.4.3.4.1 clarifies this.

Accept the change to Section 6.4.3.4.1, delete paragraph 6.4.3.2.2 and replace with the following:
For RF PASS, while in the sensing mode, the PASS shall sound an audible evacuation or other alarm within

30 seconds of the evacuation or other alarm being sent by the base station, unless the RF PASS is in alarm mode or the
unit is out of range. Upon resetting the alarm condition, the RF PASS shall sound the evacuation or other alarm within
30 seconds. While the RF PASS is in alarm mode, no other audible alarms shall override or impede the alarm signal.

The technical committee accepted the comment in part, and provided amended text for
consistency throughout the document.

Affirmative: 20
2  Roche, K.,  Townsend, S.

11Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-18     Log #21  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

For RF PASS, while in the motion/evacuation sensing mode, when the alarm signal is activated, the remote
distress alarm shall be transmitted within 3 10 seconds.

This comment was developed in consultation with the NFPA Electronic Safety Equipment RF PASS
Task Group. Transmission of the alarm signal within 3 seconds is not long enough to prevent unintended false alarms
from being transmitted by the RF PASS portable unit.

Replace the text of Section 6.4.3.2.1 with the following:
For RF PASS, when loss of RF communication is detected, the base station shall emit a recurrent visual

loss-of-signal alarm and the FR PASS unit shall emit a recurrent visual loss-of-signal alarm within 60 seconds of loss of
RF communication. The visual alarm shall recur at a period of no more than 20 seconds. Loss of communication may be
due to, but not limited to, the portable unit being out of range or the presence of an RF interferer.

The technical committee accepted the comment in part and provided the text as shown in the
meeting action to clarify the committee intent.

Affirmative: 20
2  Roche, K.,  Townsend, S.

PARKULO, C.:  Typo: 12th line down, "FR" used instead of RF.

_______________________________________________________________________________________________
1982-19     Log #8  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

When activated by the motion sensor, the alarm signal shall be preceded by the pre-alarm signal, which shall
sound 10 seconds, +3/-0 seconds before the sounding and transmission of the audible alarm signal.

In its August 2011 meeting, the ESE Committee decided to retain the original wording “alarm mode”
rather than “audible alarm mode.” The committee also decided not to include text on the RF PASS system in Section
6.4.3.3, thus the words “and transmission” must be removed. These changes were not reflected in the ROP 1982-3.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-20     Log #9  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Delete text to read as follows:

For RF PASS, the remote distress alarm shall be audible at the base station.
This text is already provided in Section 6.2.7.3: “6.2.7.3 Base station units for RF PASS shall sound an

audible alarm and indicate on a visual display the presence of all RF PASS units that are in remote distress alarm
mode.”

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-21     Log #29  FAE-ELS

_______________________________________________________________________________________________
Simon Hogg, Draeger Safety UK Ltd.

1981-10
Revise text to read as follows:

The PASS annunciator shall be driven by an alarm sequence consisting of the following 26 6 steps:
1. A Type-1 chirp
2. A silent interval of 500±0.05ms (400.0 ± 10) ms
3. A Type-2 chirp, repeated a total of 4 (four) times with a gap of (10 ± 0.5)ms between each chirp
4. A silent interval of 10.0 ± 0.001 ms
5. A Type-2 chirp
6. A silent interval of 10.0 ± 0.001 ms
7. A Type-2 chirp
8. A silent interval of 10.0 ± 0.001 ms
9. A Type-2 chirp
10. 4. A silent interval of 500±0.05ms (200.0 ± 10) ms
11. 5. A Type-3 chirp, repeated a total of 8 (eight) times with a gap of (10 ± 0.001)ms between each chirp
12. A silent interval of 10.0 ± 0.001 ms
13. A Type-3 chirp
14. A silent interval of 10.0 ± 0.001 ms
15. A Type-3 chirp
16. A silent interval of 10.0 ± 0.001 ms
17. A Type-3 chirp
18. A silent interval of 10.0 ± 0.001 ms
19. A Type-3 chirp
20. A silent interval of 10.0 ± 0.001 ms
21. A Type-3 chirp
22. A silent interval of 10.0 ± 0.001 ms
23. A Type-3 chirp
24. A silent interval of 10.0 ± 0.001 ms
25. A Type-3 chirp
26. 6. A silent interval of 1500.0 ± 50 ms
Following Step 26 6, the alarm sound shall repeat beginning immediately with Step 1.
6.4.3.9.2 Type-2 Chirp:
The Type-2 chirp shall begin with a frequency of 2.000 ± 0.0002 KHz and shall sweep to a frequency of 4.000 ± 0.0004

KHz using the following method. The Type-2 chirp shall be a binary (on/off) signal consisting of sequential cycles whose
period changes on a cycle-to-cycle basis. The first cycle shall have an on-period and an off-period of 250 ± 0.025 s. The
second cycle shall have an on-period and an off-period of 249.8 ± 0.02498 s. The on-period and off-period for each
succeeding cycle shall continue to be decreased by 0.2 ± 0.00002 s until the last cycle, which shall have an on-period
and an off-period of 125 ± 0.0125 s.
Starting at a lower frequency of (2.0 ± 0.1)kHz, the frequency shall rise in a sweeping manner, by a minimum number

of 100 equal or near equal frequency steps, to an upper frequency of (4.0 ± 0.1)kHz in (234 ± 10)ms.  The sweeping
chirps are to be kept close to linear rising frequency steps from the lower to the upper frequency to maintain the
consistent audible sound pattern.
It is allowable to change from linear frequency steps to non-linear steps to allow a particular frequency or frequencies

to be held for up to (50+5)ms before returning as quickly as practicable to a normal linear rate to finish at the upper
frequency. At higher frequencies (e.g. above 3.5kHz) it may be necessary to increase the frequency step rate just before
starting to hold a peak frequency.
For an example see Annex A.6.4.3.9.2.
Annex A.6.4.3.9.2  The standard alarm sound type 2 chirp is allowed to vary from linear to non-linear whilst maintaining

the same audible sound pattern.  A practical example for holding a peak frequency of 3.276kHz (period = 305.2ìs) for
50ms (125 on/off cycles) is listed here showing how the gap between steps can be changed to allow a constant
frequency to be held to achieve highest sound levels on peak sounder frequencies.
Steps are allowed to be shorter or longer to allow for the longer duration(s) at peak(s) along the way.
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CYCLE/PERIOD
0/500 (rate=0.2us start at 2kHz)
375/350 (rate=0.4us is faster just before holding the peak frequency)
435/305.2 (rate=0 at the start of the 3.276kHz period)
560/305.2 (rate=0 at the end of the 3.276kHz period)
625/250 (rate=0.2us returns to end at 4kHz)

******Insert Figure A.6.4.3.9.2 Here******

Piezo sounders and their resonating sound cavities that amplify the sound are designed to work best
around their resonance frequencies.  The time needed to achieve peak resonance will vary from manufacturer to
manufacturer. The time specified in the original full alarm proposal was for one frequency cycle at each frequency step
from 4kHz to 2kHz for a type 1 chirp and from 2kHz to 4kHz for types 2 and 3 chirps.  One frequency cycle is not
sufficient time to allow peak resonance to occur.
The standard alarm task group has agreed to allow the type 2 chirp to vary the rate at which the sweeping sound

pattern moves from 2kHz to 4 kHz so that sufficient time can be held on peak resonance to maximize sound levels.
Type 1 and Type 3 chirps remain as per the original proposal.

Accept the entire comment, but asterisk 6.4.3.9.2 and add an Annex Figure to A.6.4.3.9.2 as follows:

******Insert Figure A.6.4.3.9.2 from Word Doc here******

The technical committee accepted the comment in part, and made modifications to the
proposed specifications based upon input from the Alarm Task Group recommendations.

Affirmative: 20
2  Roche, K.,  Townsend, S.

HAASE, W.:  Editorial errors need to be fixed.
KATZ, R.: Language in the ROC was not correct. Revised language submitted to Dave Trebisacci. The revised

language reflects the consensus of the PASS alarm task group and was approved by the committee. It was just not
correctly transferred to the ROC. The correct language is below with this ballot submission.
Revise text to read as follows:
6.4.3.9 The PASS annunciator shall be driven by an alarm sequence consisting of the following 6 steps :
1. A Type-1 chirp
2. A silent interval of ms (400.0 ± 10) ms
3. A Type-2 chirp, repeated a total of 4 (four) times with a gap of (10 ± 0.5)ms between each chirp
4. A silent interval of (200.0 ± 10) ms
5. A Type-3 chirp, repeated a total of 8 (eight) times with a gap of (10 ± 0.001)ms between each chirp
6. A silent interval of 1500.0 ± 50 ms
Following Step 6, the alarm sound shall repeat beginning immediately with Step 1.
6.4.3.9.2 Type-2 Chirp:
Starting at a lower frequency of (2.0 ± 0.1)kHz, the frequency shall rise in a sweeping manner, by a minimum number

of 100 equal or near equal frequency steps, to an upper frequency of (4.0 ± 0.1)kHz in (234 ±10)ms. The sweeping
chirps are to be kept close to linear rising frequency steps from the lower to the upper frequency to maintain the
consistent audible sound pattern.
It is allowable to change from linear frequency steps to non-linear steps to allow a particular frequency or frequencies

to be held for up to (50+5)ms before returning as quickly as practicable to a normal linear rate to finish at the upper
frequency. At higher frequencies (e.g. above 3.5kHz) it may be necessary to increase the frequency step rate just before
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starting to hold a peak frequency.
For an example see Annex A.6.4.3.9.2.
Annex A.6.4.3.9.2 The standard alarm sound type 2 chirp is allowed to vary from linear to non-linear whilst maintaining

the same audible sound pattern. A practical example for holding a peak frequency of 3.276kHz (period = 305.2µs) for
50ms (125 on/off cycles) is listed here showing how the gap between steps can be changed to allow a constant
frequency to be held to achieve highest sound levels on peak sounder frequencies.
Steps are allowed to be shorter or longer to allow for the longer duration(s) at peak(s) along the way.
CYCLE/PERIOD
0/500 (rate=0.2us start at 2kHz)
375/350 (rate=0.4us is faster just before holding the peak frequency)
435/305.2 (rate=0 at the start of the 3.276kHz period)
560/305.2 (rate=0 at the end of the 3.276kHz period)
625/250 (rate=0.2us returns to end at 4kHz)

******Insert Figure A.6.4.3.9.2 Here******

Substantiation: Piezo sounders and their resonating sound cavities that amplify the sound are designed to work best
around their resonance frequencies. The time needed to achieve peak resonance will vary from manufacturer to
manufacturer. The time specified in the original full alarm proposal was for one frequency cycle at each frequency step
from 4kHz to 2kHz for a type 1 chirp and from 2kHz to 4kHz for types 2 and 3 chirps. One frequency cycle is not
sufficient time to allow peak resonance to occur.
The standard alarm task group has agreed to allow the type 2 chirp to vary the rate at which the sweeping sound

pattern moves from 2kHz to 4 kHz so that sufficient time can be held on peak resonance to maximize sound levels.
Type 1 and Type 3 chirps remain as per the original proposal.
Committee Meeting Action:  Accept in Part
Accept the comment in principle but 1) revise text to read as follows and 2) asterisk 6.4.3.9.2 and add an Annex Figure

to A.6.4.3.9.2:
6.4.3.9 The PASS annunciator shall be driven by an alarm sequence consisting of the following 6 steps:
1. A Type-1 chirp
2. A silent interval of (400.0 ± 2.0) ms
3. A Type-2 chirp, repeated a total of 4 (four) times with a gap of (10 ± 0.05) ms between each chirp
4. A silent interval of (200.0 ± 1.0) ms
5. A Type-3 chirp, repeated a total of 8 (eight) times with a gap of (10 ± 0.050) ms between each chirp.
6. A silent interval of 1500.0 ± 50 ms
Following Step 6, the alarm sound shall repeat beginning immediately with Step 1.
6.4.3.9.2 Type-2 Chirp:
Starting at a lower frequency of (2.0 ± 0.1) kHz, the frequency shall rise in a sweeping manner, by a minimum number

of 100 equal or near equal frequency steps, to an upper frequency of (4.0 ± 0.1) kHz in (234 ±1.17) ms. The sweeping
chirps are to be kept close to linear rising frequency steps from the lower to the upper frequency to maintain the
consistent audible sound pattern.
It is allowable to change from linear frequency steps to non-linear steps to allow a particular frequency or frequencies

to be held for up to (50+5) ms before returning as quickly as practicable to a normal linear rate to finish at the upper
frequency. At higher frequencies (e.g., above 3.5 kHz) it may be necessary to increase the frequency step rate just
before starting to hold a peak frequency.
For an example see Annex A.6.4.3.9.2.
Annex A.6.4.3.9.2 The standard alarm sound Type 2 chirp is allowed to vary from linear to non-linear whilst maintaining

the same audible sound pattern. A practical example for holding a peak frequency of 3.276 kHz (period = 305.2 µs) for
50ms (125 on/off cycles) is listed here showing how the gap between steps can be changed to allow a constant
frequency to be held to achieve highest sound levels on peak sounder frequencies.
Steps are allowed to be shorter or longer to allow for the longer duration(s) at peak(s) along the way.
CYCLE/PERIOD
0/500 (rate=0.2 us start at 2 kHz)
375/350 (rate=0.4 us is faster just before holding the peak frequency)
435/305.2 (rate=0 at the start of the 3.276 kHz period)
560/305.2 (rate=0 at the end of the 3.276 kHz period)
625/250 (rate=0.2 us returns to end at 4 kHz)
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<<PLEASE NOTE: THE FOLLOWING DIAGRAM SHOULD BE INSERTED (it was in the original Form for Comment

but was not pasted into the Comments document)>>
[Referenced diagram above is Figure A.6.4.3.9.2 Cycle Period vs Cycle Number Graph]
Substantiation: Piezo sounders and their resonating sound cavities that amplify the sound are designed to work best

around their resonance frequencies. The time needed to achieve peak resonance will vary from manufacturer to
manufacturer. The time specified in the original full alarm proposal was for one frequency cycle at each frequency step
from 4 kHz to 2 kHz for a Type 1 chirp and from 2 kHz to 4 kHz for Types 2 and 3 chirps. One frequency cycle is not
sufficient time to allow peak resonance to occur.
The standard alarm task group has agreed to allow the Type 2 chirp to vary the rate at which the sweeping sound

pattern moves from 2 kHz to 4 kHz so that sufficient time can be held on peak resonance to maximize sound levels. The
tolerances of the Type 1 and Type 3 chirps have also been adjusted to ±0.5% to ease manufacturing and design
requirements.
Committee Statement: The technical committee accepted the comment in part, and made modifications to the

proposed specifications based upon input from the Alarm Task Group recommendations.
PARKULO, C.:  Approved version distributed by Craig Gestler on e-mail sent 17 April 2012 subject: Corrections to

PASS Comments from the ROC - Try #2. See document below "Corrections to Logs 29 and 36 1982 ROC Rev 1.doc"
Revise text to read as follows:

The PASS annunciator shall be driven by an alarm sequence consisting of the following 6 steps:
1. A Type-1 chirp
2. A silent interval of ms (400.0 ± 10) ms
3. A Type-2 chirp, repeated a total of 4 (four) times with a gap of (10 ± 0.5)ms between each chirp
4. A silent interval of (200.0 ± 10) ms
5. A Type-3 chirp, repeated a total of 8 (eight) times with a gap of (10 ± 0.001)ms between each chirp
6. A silent interval of 1500.0 ± 50 ms
Following Step 6, the alarm sound shall repeat beginning immediately with Step 1.

Starting at a lower frequency of (2.0 ± 0.1)kHz, the frequency shall rise in a sweeping manner, by a minimum number
of 100 equal or near equal frequency steps, to an upper frequency of (4.0 ± 0.1)kHz in (234 ±10)ms. The sweeping
chirps are to be kept close to linear rising frequency steps from the lower to the upper frequency to maintain the
consistent audible sound pattern.
It is allowable to change from linear frequency steps to non-linear steps to allow a particular frequency or frequencies

to be held for up to (50+5)ms before returning as quickly as practicable to a normal linear rate to finish at the upper
frequency. At higher frequencies (e.g. above 3.5kHz) it may be necessary to increase the frequency step rate just before
starting to hold a peak frequency.
For an example see Annex A.6.4.3.9.2.
Annex A.6.4.3.9.2 The standard alarm sound type 2 chirp is allowed to vary from linear to non-linear whilst maintaining

the same audible sound pattern. A practical example for holding a peak frequency of 3.276kHz (period = 305.2ìs) for
50ms (125 on/off cycles) is listed here showing how the gap between steps can be changed to allow a constant
frequency to be held to achieve highest sound levels on peak sounder frequencies.
Steps are allowed to be shorter or longer to allow for the longer duration(s) at peak(s) along the way.
CYCLE/PERIOD
0/500 (rate=0.2us start at 2kHz)
375/350 (rate=0.4us is faster just before holding the peak frequency)
435/305.2 (rate=0 at the start of the 3.276kHz period)
560/305.2 (rate=0 at the end of the 3.276kHz period)
625/250 (rate=0.2us returns to end at 4kHz)

******Insert Figure A.6.4.3.9.2 Here******

Piezo sounders and their resonating sound cavities that amplify the sound are designed to work best
around their resonance frequencies. The time needed to achieve peak resonance will vary from manufacturer to
manufacturer. The time specified in the original full alarm proposal was for one frequency cycle at each frequency step
from 4kHz to 2kHz for a type 1 chirp and from 2kHz to 4kHz for types 2 and 3 chirps. One frequency cycle is not
sufficient time to allow peak resonance to occur.
The standard alarm task group has agreed to allow the type 2 chirp to vary the rate at which the sweeping sound

pattern moves from 2kHz to 4 kHz so that sufficient time can be held on peak resonance to maximize sound levels.
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Type 1 and Type 3 chirps remain as per the original proposal.

Accept the comment in principle but 1) revise text to read as follows and 2) asterisk 6.4.3.9.2 and add an Annex Figure
to A.6.4.3.9.2:

The PASS annunciator shall be driven by an alarm sequence consisting of the following 6 steps:
1. A Type-1 chirp
2. A silent interval of (400.0 ± 2.0) ms
3. A Type-2 chirp, repeated a total of 4 (four) times with a gap of (10 ± 0.05) ms between each chirp
4. A silent interval of (200.0 ± 1.0) ms
5. A Type-3 chirp, repeated a total of 8 (eight) times with a gap of (10 ± 0.050) ms between each chirp.
6. A silent interval of 1500.0 ± 50 ms
Following Step 6, the alarm sound shall repeat beginning immediately with Step 1.

Starting at a lower frequency of (2.0 ± 0.1) kHz, the frequency shall rise in a sweeping manner, by a minimum number
of 100 equal or near equal frequency steps, to an upper frequency of (4.0 ± 0.1) kHz in (234 ±1.17) ms. The sweeping
chirps are to be kept close to linear rising frequency steps from the lower to the upper frequency to maintain the
consistent audible sound pattern.
It is allowable to change from linear frequency steps to non-linear steps to allow a particular frequency or frequencies

to be held for up to (50+5) ms before returning as quickly as practicable to a normal linear rate to finish at the upper
frequency. At higher frequencies (e.g., above 3.5 kHz) it may be necessary to increase the frequency step rate just
before starting to hold a peak frequency.
For an example see Annex A.6.4.3.9.2.
Annex A.6.4.3.9.2 The standard alarm sound Type 2 chirp is allowed to vary from linear to non-linear whilst maintaining

the same audible sound pattern. A practical example for holding a peak frequency of 3.276 kHz (period = 305.2 µs) for
50ms (125 on/off cycles) is listed here showing how the gap between steps can be changed to allow a constant
frequency to be held to achieve highest sound levels on peak sounder frequencies.
Steps are allowed to be shorter or longer to allow for the longer duration(s) at peak(s) along the way.
CYCLE/PERIOD
0/500 (rate=0.2 us start at 2 kHz)
375/350 (rate=0.4 us is faster just before holding the peak frequency)
435/305.2 (rate=0 at the start of the 3.276 kHz period)
560/305.2 (rate=0 at the end of the 3.276 kHz period)
625/250 (rate=0.2 us returns to end at 4 kHz)
<<PLEASE NOTE: THE FOLLOWING DIAGRAM SHOULD BE INSERTED (it was in the original Form for Comment

but was not pasted into the Comments document)>>
[Referenced diagram above is Figure A.6.4.3.9.2 Cycle Period vs Cycle Number Graph]

Piezo sounders and their resonating sound cavities that amplify the sound are designed to work best
around their resonance frequencies. The time needed to achieve peak resonance will vary from manufacturer to
manufacturer. The time specified in the original full alarm proposal was for one frequency cycle at each frequency step
from 4 kHz to 2 kHz for a Type 1 chirp and from 2 kHz to 4 kHz for Types 2 and 3 chirps. One frequency cycle is not
sufficient time to allow peak resonance to occur.
The standard alarm task group has agreed to allow the Type 2 chirp to vary the rate at which the sweeping sound

pattern moves from 2 kHz to 4 kHz so that sufficient time can be held on peak resonance to maximize sound levels. The
tolerances of the Type 1 and Type 3 chirps have also been adjusted to ±0.5% to ease manufacturing and design
requirements.

The technical committee accepted the comment in part, and made modifications to the
proposed specifications based upon input from the Alarm Task Group recommendations.
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_______________________________________________________________________________________________
1982-22     Log #36  FAE-ELS

_______________________________________________________________________________________________
Matthew Shannon, Scott Safety

1982-13
Revise text to read as follows:

The Type-1 chirp shall begin with a frequency of 4,000 ± 0.0004 KHz and shall sweep to a frequency of 2,000 ± 0.0002
KHz using the following method. The Type-1 chirp shall be a binary (on/off) signal pulse wave consisting of sequential
cycles whose period changes on a cycle-to-cycle basis. The first cycle shall have an an on period and an off period of
125 250 ± 0.0125 0.0250 µs. The second cycle shall have an on period and an off period of 125.2 250.4 ± 0.01252
0.0254 µs. The on period and off period for each succeeding cycle shall continue to be increased by 0.2 0.4 ± 0.00002
0.00004 µs until the last cycle, which shall have an on period and an off period of 250 500 ± 0.025 0.050 µs

The Type-3 chirp shall begin with a frequency of 2.000 ± 0.0002 KHz and shall sweep to a frequency of 4.000 ± 0.0004
KHz using the following method. The Type-3 chirp shall be a binary (on/off) signal pulse wave consisting of sequential
cycles whose period changes on a cycle-to-cycle basis. The first cycle shall have an on period and an off period of 250
500 ± 0.025 0.050 µs. The second cycle shall have an on period and an off period of 249.6 499.2 ± 0.02496 0.04992 µs.
The on period and off period for each succeeding cycle shall continue to be decreased by 0.4 0.8 ± 0.00004 0.00008 µs
until the last cycle, which shall have an on period and on off period of 124.8 249.6 ± 0.01248 0.02496 µs.

Different manufactures have different circuit designs, some of which do not perform optimally when
driven by a square wave. Therefore, they need the capability to select a particular pulse wave that allows them to
maxims the performance of their circuit.
The use of the term period to define hart a cycle is somewhat awkward. Period is currently considered to be

synonymous with cycle.
Pulse wave is similar to a square wave but does not have the on/off symmetry associated with a square wave. The

waveform is defined by two time values. The first one is the pulse duration, which is the "on" time. The second is the
period, which is the reciprocal of frequency and represents the total time of a complete cycle.
The term duty cycle, which is the ratio of the pulse duration to the period, is often used to describe the wave shape.

However, due to the use of the term cycle, in the text, the term duty cycle was avoided for clarity.

Accept the comment in principle, but revise text to read as follows:

The Type-1 chirp shall begin with a frequency of 4 2,000 ± 0.0004 0.01 KHz and shall sweep to a frequency of 2 4,000
± 0.0002 0.02 KHz using the following method. The Type-1 chirp shall be a binary (on/off) signal pulse wave consisting
of sequential cycles whose period changes on a cycle-to-cycle basis. The first cycle shall have an an on period and an
off period of 125 250 ± 0.0125 1.25 µs. The second cycle shall have an on period and an off period of 125.2 250.4 ±
0.01252 1.252 µs. The on period and off period for each succeeding cycle shall continue to be increased by 0.2 0.4 ±
0.00002 0.002 µs until the last cycle, which shall have an on period and an off period of 250 500 ± 0.025 2.50 µs

The Type-3 chirp shall begin with a frequency of 2.000 ± 0.0002 KHz and shall sweep to a frequency of 4.000 ± 0.0004
KHz using the following method. The Type-3 chirp shall be a binary (on/off) signal pulse wave consisting of sequential
cycles whose period changes on a cycle-to-cycle basis. The first cycle shall have an on period and an off period of 250
500 ± 0.025 2.50 µs. The second cycle shall have an on period and an off period of 249.6 499.2 ± 0.02496 2.496 µs.
The on period and off period for each succeeding cycle shall continue to be decreased by 0.4 0.8 ± 0.00004 0.004 µs
until the last cycle, which shall have an on period and on off period of 124.8 249.6 ± 0.01248 1.248 µs.

The technical committee accepted the comment in principle, and made modifications to the
proposed specifications based upon input from the Alarm Task Group recommendations.

Affirmative: 20
2  Roche, K.,  Townsend, S.

HAASE, W.:  Editorial errors need to be fixed.
KATZ, R.: Language in the ROC was not correct. Revised language submitted to Dave Trebisacci. The revised

language reflects the consensus of the PASS alarm task group and was approved by the committee. It was just not
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correctly transferred to the ROC. The correct language is below with this ballot submission.
Revise text to read as follows:
6.4.3.9.1 Type-1 Chirp
The Type-1 chirp shall begin with a frequency of 4,000 ± 0.0004 KHz and shall sweep to a frequency of 2,000 ± 0.0002

KHz using the following method. The Type-1 chirp shall be a binary (on/off) pulse wave consisting of sequential cycles
whose period changes on a cycle-to-cycle basis. The first cycle shall have period of 250 ± 0.0250 µs. The second cycle
shall have period of 250.4 ± 0.0254 µs. The period for each succeeding cycle shall continue to be increased by 0.4 ±
0.00004 µs until the last cycle, which shall have period of 500 ± 0.050 µs.
6.4.3.9.3 Type-3 Chirp
The Type-3 chirp shall begin with a frequency of 2.000 ± 0.0002 KHz and shall sweep to a frequency of 4.000 ± 0.0004

KHz using the following method. The Type-3 chirp shall be a binary (on/off) pulse wave consisting of sequential cycles
whose period changes on a cycle-to-cycle basis. The first cycle shall have period of 500 ± 0.050 µs. The second cycle
shall have period of 499.2 ± 0.04992 µs. The period for each succeeding cycle shall continue to be decreased by 0.8 ±
0.00008 µs until the last cycle, which shall have period of 249.6 ± 0.02496 µs.
Substantiation: Different manufactures have different circuit designs, some of which do not perform optimally when

driven by a square wave. Therefore, they need the capability to select a particular pulse wave that allows them to
maxims the performance of their circuit.
The use of the term “period” to define hart a cycle is somewhat awkward. “Period” is currently considered to be

synonymous with “cycle”.
Pulse wave is similar to a square wave but does not have the on/off symmetry associated with a square wave. The

waveform is defined by two time values. The first one is the pulse duration, which is the "on" time. The second is the
period, which is the reciprocal of frequency and represents the total time of a complete cycle.
The term duty cycle, which is the ratio of the pulse duration to the period, is often used to describe the wave shape.

However, due to the use of the term “cycle”, in the text, the term “duty cycle” was avoided for clarity.
Accept the comment in principle, but revise text to read as follows:
6.4.3.9.1 Type-1 Chirp
The Type-1 chirp shall begin with a frequency of 4.000 ± 0.02 KHz and shall sweep to a frequency of 2.000 ± 0.01 KHz

using the following method. The Type-1 chirp shall be a binary (on/off) pulse wave consisting of sequential cycles whose
period changes on a cycle-to-cycle basis. The first cycle shall have a period of 250 ± 1.25 µs. The second cycle shall
have a period of 250.4 ± 1.252 µs. The period for each succeeding cycle shall continue to be increased by 0.4 ± 0.002
µs until the last cycle, which shall have a period of 500 ± 2.50 µs
6.4.3.9.3 Type-3 Chirp
The Type-3 chirp shall begin with a frequency of 2.000 ± 0.01 KHz and shall sweep to a frequency of 4.000 ± 0.02 KHz

using the following method. The Type-3 chirp shall be a binary (on/off) pulse wave consisting of sequential cycles whose
period changes on a cycle-to-cycle basis. The first cycle shall have a period of 500 ± 2.50 µs. The second cycle shall
have a period of 499.2 ± 2.496 µs. The period for each succeeding cycle shall continue to be decreased by 0.8 ± 0.004
µs until the last cycle, which shall have a period of 249.6 ± 1.248 µs.
Committee Statement: The technical committee accepted the comment in principle, and made modifications to the

proposed specifications based upon input from the Alarm Task Group recommendations. The tolerance of the Type 1,
Type 2 and Type 3 chirps have been adjusted to +/- 0.5% to ease manufacturing and design requirements.
PARKULO, C.:  Approved version distributed by Craig Gestler on e-mail sent 17 April 2012 subject: Corrections to

PASS Comments from the ROC - Try #2. See document below "Corrections to Logs 29 and 36 1982 ROC Rev 1.doc"
Revise text to read as follows:

The Type-1 chirp shall begin with a frequency of 4,000 ± 0.0004 KHz and shall sweep to a frequency of 2,000 ± 0.0002
KHz using the following method. The Type-1 chirp shall be a binary (on/off) pulse wave consisting of sequential cycles
whose period changes on a cycle-to-cycle basis. The first cycle shall have period of 250 ± 0.0250 µs. The second cycle
shall have period of 250.4 ± 0.0254 µs. The period for each succeeding cycle shall continue to be increased by 0.4 ±
0.00004 µs until the last cycle, which shall have period of 500 ± 0.050 µs.

The Type-3 chirp shall begin with a frequency of 2.000 ± 0.0002 KHz and shall sweep to a frequency of 4.000 ± 0.0004
KHz using the following method. The Type-3 chirp shall be a binary (on/off) pulse wave consisting of sequential cycles
whose period changes on a cycle-to-cycle basis. The first cycle shall have period of 500 ± 0.050 µs. The second cycle
shall have period of 499.2 ± 0.04992 µs. The period for each succeeding cycle shall continue to be decreased by 0.8 ±
0.00008 µs until the last cycle, which shall have period of 249.6 ± 0.02496 µs.
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Different manufactures have different circuit designs, some of which do not perform optimally when

driven by a square wave. Therefore, they need the capability to select a particular pulse wave that allows them to
maxims the performance of their circuit.
The use of the term “period” to define hart a cycle is somewhat awkward. “Period” is currently considered to be

synonymous with “cycle”.
Pulse wave is similar to a square wave but does not have the on/off symmetry associated with a square wave. The

waveform is defined by two time values. The first one is the pulse duration, which is the "on" time. The second is the
period, which is the reciprocal of frequency and represents the total time of a complete cycle.
The term duty cycle, which is the ratio of the pulse duration to the period, is often used to describe the wave shape.

However, due to the use of the term “cycle”, in the text, the term “duty cycle” was avoided for clarity.
Accept the comment in principle, but revise text to read as follows:

The Type-1 chirp shall begin with a frequency of 4.000 ± 0.02 KHz and shall sweep to a frequency of 2.000 ± 0.01 KHz
using the following method. The Type-1 chirp shall be a binary (on/off) pulse wave consisting of sequential cycles whose
period changes on a cycle-to-cycle basis. The first cycle shall have a period of 250 ± 1.25 µs. The second cycle shall
have a period of 250.4 ± 1.252 µs. The period for each succeeding cycle shall continue to be increased by 0.4 ± 0.002
µs until the last cycle, which shall have a period of 500 ± 2.50 µs

The Type-3 chirp shall begin with a frequency of 2.000 ± 0.01 KHz and shall sweep to a frequency of 4.000 ± 0.02 KHz
using the following method. The Type-3 chirp shall be a binary (on/off) pulse wave consisting of sequential cycles whose
period changes on a cycle-to-cycle basis. The first cycle shall have a period of 500 ± 2.50 µs. The second cycle shall
have a period of 499.2 ± 2.496 µs. The period for each succeeding cycle shall continue to be decreased by 0.8 ± 0.004
µs until the last cycle, which shall have a period of 249.6 ± 1.248 µs.

The technical committee accepted the comment in principle, and made modifications to the
proposed specifications based upon input from the Alarm Task Group recommendations. The tolerance of the Type 1,
Type 2 and Type 3 chirps have been adjusted to +/- 0.5% to ease manufacturing and design requirements.
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_______________________________________________________________________________________________
1982-23     Log #20  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

For RF PASS, when loss of RF communication is detected, the base station shall emit a recurrent audible or
visual and nonrecurrent, mute-able, audible loss-of-signal alarm to the base-station operator, and the user-worn RF
PASS unit shall emit a recurrent audible or visual and optional nonrecurrent audible loss-of-signal alarm to the user
within 60 seconds of loss of RF communication. The visual alarm shall recur at a period of no more than 20 seconds.
The nonrecurrent audible alarm shall sound within the first 20 seconds of initiation of the loss of alarm signal. Loss of
communication may be due to, for example, the portable unit being out of range or the presence of an RF interferer.

The loss-of-signal alarm shall consist of an audible or and visual alarm, distinct from the audible distress alarm,
the remote distress alarm, and the evacuation signal.

This comment was developed in consultation with the NFPA Electronic Safety Equipment RF PASS
Task Group. It requires that both audible and visual loss-of-signal alarms will be used at the RF PASS base station. An
audible loss-of-signal alarm should be included in every RF PASS base station, but a recurrent audible loss-of-signal
alarm would be confusing at a base station when several firefighters are involved in the scene. The audible alarm at the
base station may be muted.

Replace the text of Sections 6.4.5.1 and 6.4.5.2 with the following:
For RF PASS, when loss of RF communication is detected, the base station shall emit a recurrent visual

loss-of-signal alarm and the RF PASS unit shall emit a recurrent visual loss-of-signal alarm within 60 seconds of loss of
RF communication. The visual alarm shall recur at a period of no more than 20 seconds. Loss of communication may be
due to, but not be limited, the portable unit being out of range or the presence of an RF interferer.

The loss-of-signal alarm shall consist of a visual alarm, distinct from the the remote distress alarm and the
evacuation signal.

The technical committee accepted the comment in principle. The TC eliminated optional
choices and addressed only requirements.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-24     Log #10  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

The RF PASS shall be tested in conjunction with the model of base station with which it is intended to
be deployed. If a portable computer is utilized in the base station, radio system tests shall be conducted using the
manufacturer’s supplied portable computer. The portable computer, if used, shall be placed into the test chamber with
the base station.

The base station, base station computer, and any other electronic equipment associated with the RF
PASS system shall operate on battery power for the duration of the RF System Tests.

The RF PASS shall be tested in conjunction with the model of base station with which it is intended to
be deployed. If a portable computer is utilized in the base station, radio system tests shall be conducted using the
manufacturer's supplied portable computer. The portable computer, if used, shall be placed into the test chamber with
the base station.

The base station, base station computer, and any other electronic equipment associated with the RF PASS
system shall operate on battery power for the duration of the RF System Tests.

A. Renumbering: These items describe the Test Method set up (Section 8) rather than Performance
Metrics (Section 7).
B. Addition of Section 8.19.3.4 It is necessary to state that all components shall operate on battery power to achieve

sufficient isolation between the user-worn RF PASS and the base station during the Radio System tests.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-25     Log #11  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

The Point-to-Point RF Attenuation Test shall be conducted to determine whether the user-worn RF
PASS will operate in an RF propagation channel having a specified level of path loss, as specified in Table 7.15.3 Table
8.18.4. This level of attenuation shall be chosen to replicate that expected in certain firefighting conditions. (See Annex
C).

The Point-to-Point RF Attenuation Test shall be conducted in two configurations (1) with the base
station acting as the receiver and the user-worn RF PASS transmitting a remote distress alarm; (2) with the RF PASS
acting as a receiver and the base station transmitting an evacuation alarm.

For both configurations, the total attenuation (including cables, connectors, free-space path loss,
antenna loss, and external added attenuation) between the base station and the user-worn RF PASS shall correspond
100 dB +/- 3dB, which is representative of path loss associated with houses and small buildings with exterior-facing
rooms at frequencies of approximately 1 GHz. (See Annex C). The total attenuation shall be calculated using the
methods described in Section 8.18.5.2.

The Point-to-Point RF Attenuation Test shall be conducted with no added radio interference.
Classification of Low, Medium, and High attenuation based on NIST studies.

(Kate to provide revised text for 8.18.4)
The above sections describe the Test Apparatus for the Test Method (Section 8.18.4), and are not

Performance Metrics (Section 7).

Accept the entire comment, but revise the following section:
The Point-to-Point RF Attenuation Test shall be conducted to determine whether the user-worn RF

PASS will operate in an RF propagation channel having a specified level of path loss. , as specified in Table 7.15.3
Table 8.18.4. This level of attenuation shall be chosen to replicate that expected in certain firefighting conditions. (See
Annex C).

The Point-to-Point RF Attenuation Test shall be conducted as shown in Figure 8.18.4.1 in two
configurations (1) with the base station acting as the receiver and the user-worn RF PASS transmitting a remote distress
alarm; (2) with the RF PASS acting as a receiver and the base station transmitting an evacuation alarm.

For both configurations, the total attenuation (including cables, connectors, free-space path loss,
antenna loss, and external added attenuation) between the base station and the user-worn RF PASS shall correspond
to 100 dB +/- 3dB. , which is representative of path loss associated with houses and small buildings with exterior-facing
rooms at frequencies of approximately 1 GHz. (See Annex C). The total attenuation shall be calculated using the
methods described in Section 8.18.5.2.

Classification of Low, Medium, and High attenuation based on NIST studies.
The technical committee accepted the comment in part and provided amended text for

consistency with document language, moved explanatory material to the Annex. Also, the sections indicated describe
the test method Sections (8.18.4.1, 8.18.4.2 and 8.18.4.3), and are not performance metrics.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-26     Log #12  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

The RF Interference Test shall be conducted to determine whether the user-worn RF PASS will
operate in an RF propagation channel having a specified level of external RF interference as specified in Table 8.20.4.3.
This level of interference shall be chosen to replicate that expected in certain firefighting conditions. (See Annex D).

The RF Interference Test shall be conducted in with the base station acting as the receiver and the
user-worn RF PASS transmitting a remote distress alarm in the presence of RF interference. This configuration is
chosen because the user-worn device typically is restricted to a lower output power, and so is generally more
susceptible to RF interference.

The two test chambers shall be configured as shown in Figure 8.18.4.1. The total attenuation (including
cables, connectors, free-space path loss, antenna loss, and external added attenuation) between the base station and
the user-worn RF PASS shall correspond 100 dB +/? 3dB, which is representative of path loss associated with houses
and small buildings with exterior-facing rooms at frequencies of approximately 1 GHz, as specified in Table 8.18.4. The
total attenuation shall be calculated using the methods described in 8.18.5.

The RF interference Test shall be conducted by introducing a radiofrequency interfering signal into the test
chamber in which the user-worn device RF PASS is located. The RF interference shall be coupled from the interference
source, through a coaxial cable to a two-input port power combiner having a minimum of 20 dB isolation between input
ports. The other input port of the power combiner shall be connected to the coaxial cable that connects the base station
test chamber to the user-worn device RF PASS test chamber, as described in 7.16.3.2 above. The signal level and type
of interfering signal shall be as specified in Table 8.20.4.3.

The above sections are not Performance Metrics (Section 7).
-- 7.17.3 describes the Application (Section 8.20.1) and should be moved.
-- 7.17.3.1 describes the Test Procedure given in Section 8.20.5.7 and should be deleted.
-- 7.17.3.2 describes the Test Apparatus (Section 8.20.4.1) and should be deleted.
-- 7.17.3.3 describes the Test Apparatus (Sections 8.20.4.1 and 8.20.4.2) and should be deleted.

Accept the entire comment with the exception of  Section 7.17.3 8.20.1.1 (delete this part of the comment).
The technical committee accepted the comment in part, but did not accept the paragraph

8.20.1.1 because it is addressed in Committee Comment 1982-36 (Log #22).

Affirmative: 20
2  Roche, K.,  Townsend, S.
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1982-27     Log #39  FAE-ELS

_______________________________________________________________________________________________
Stephen R. Sanders, Safety Equipment Institute (SEI)

1982-14
Add new text to read as follows:

For testing purposes only, manufacturers shall be permitted to reconfigure a PASS device sample to
allow external test equipment to access the digital signal being delivered to the sound mechanism/transducer element.

It has come to the attention of the task group that based upon 1) the fact that satisfactory test methods
do not exist to adequately  verify, externally to a PASS, that the sound generated conforms to the frequency sweep
defined in the specification,  and 2) that differences in transducers and resonate chambers between manufacturers
introduce acoustic differences that are indistinguishable to the human ear but that make pass/fail criteria difficult to
define, it is desirable to allow manufacturers the ability to reconfigure PASS device sample prior to conducting the
necessary testing within NFPA 1982.  More-consistent measurements with significantly better time resolution are
possible by accessing the digital pulse wave. Since the Chirp signals are defined in terms of their period (i.e., the time
interval of individual cycles), the proposed digital technique will directly measure the pertinent parameter. Special PASS
units which have been modified to provide access to the digital pulse wave will be required.
Additionally, based upon the wording contained in Section 4.3.12 of NFPA 1982, which allows for the substitution,

repair or modification of any product or product component, only as specifically permitted within the standard, the intent
of Proposed Section 8.0 should be acceptable.

Affirmative: 20
2  Roche, K.,  Townsend, S.

_______________________________________________________________________________________________
1982-28     Log #32  FAE-ELS

_______________________________________________________________________________________________
Jason L. Allen, Intertek Testing Services

1982-2
Revise text to read as follows:

The sound pressure level for the alarm signal audible distress alarm shall be measured in a spherical radius at
a distance of 3 m +0.1m/-0m (9.9 ft) in from the
specimen’s annunciator.

The sound pressure level for the remote distress alarm shall be measured in a spherical radius at a distance
of 1 m +0.3M/-0m (3.3 ft) in from the base
station’s annunciator.

A tolerance is needed on these distances.

Revise text to read as follows:
The sound pressure level for the alarm signal audible distress alarm shall be measured in a spherical radius at

a distance of 3 m + 0.3 m/-0 m (insert conversion in ft) in from the specimen’s annunciator.
The sound pressure level for the remote distress alarm shall be measured in a spherical radius at a distance

of 1 m +0.3 m/-0 m (insert conversion in ft) in from the base station’s annunciator.
The technical committee accepted the comment in principle for consistency in the document.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-29     Log #34  FAE-ELS

_______________________________________________________________________________________________
Wayne C. Haase, Summit Safety, Inc.

1982-13
Revise text to read as follows:
This test shall apply to the pre-alarm and alarm signals of all PASS.

This test shall apply to the alarm signals of all PASS.

Samples shall be complete PASS with suitable modifications to provide access to the digital pulse wave that
controls the driver circuit for the audible annunciator.

Samples shall be conditioned as specified in Section 8.1.2.

Specimens for testing shall be complete PASS.
A minimum of three specimens shall be tested.

A sampling digital oscilloscope or time-interval counter connected to the digital pulse wave shall be used to
measure the frequencies of the alarm signal. The sampling digital oscilloscope or time-interval counter shall have a
minimum time resolution of 50 nano seconds.

The alarm signal shall be activated, and the signal frequencies shall be measured. Frequency measurements
shall be based on the period of individual cycles of the digital pulse wave.

The alarm signal frequencies shall be recorded and reported.
The alarm signal shall be recorded at a minimum time resolution of 50 nano seconds, verified that it meets the

requirements of Section 6.4.3.9, and reported.

Pass or fail performance shall be determined for each specimen for the alarm signals.
One or more specimens failing this test shall constitute failing performance.

The PASS Alarm Task Group recommends that the frequencies of the chirp alarm sounds be
measured by digital techniques rather than by acoustic techniques. The digital pulse wave that controls the driver of the
audible annunciator is the primary signal that generates the Type-1, Type-2, and Type-3 Chirps for the Alarm signal and
further controls the silence intervals between the Chirps. More-consistent measurements with significantly better time
resolution are possible by accessing the digital pulse wave. Since the Chirp signals are defined in terms of their period
(i.e., the time interval of individual cycles), the proposed digital technique will directly measure the pertinent parameter.
Special PASS units which have been modified to provide access to the digital pulse wave will be required.
The signal frequency test for the Pre-Alarm Signal (section 8.14) is unchanged except as to no longer apply to the

Alarm Signal.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-30     Log #13  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

The Point-to-Point RF Attenuation test is conducted with the apparatus described in Annex C Point to Point
RF Attenuation Test for RF PASS." A block diagram of the test apparatus is shown in Figure 8.18.4.1.
8.18.4.2 The field uniformity of the test chambers shall be tested once for each frequency of operation and set of
antennas used in the test chambers.

Overall usable interior height shall be no less than 40 inches (102 cm) between the antenna and table top
or 55 inches (140 cm) total. Note that 1.0 m = 3 wavelengths at 900 MHz. Note that these specifications do not preclude
the use of a larger anechoic chamber, including one large enough to contain operation personnel if the RF isolation
conditions in Section 8.18.4.4.2 and field uniformity conditions in Section 8.18.5.2.1 are satisfied.

Each chamber shall provide at least 100 dB shielding from the test platform tabletop to the outside of the
chamber at the frequency of operation of the RF PASS, with the bulkhead ports specified below in place. This will RF
isolate the user-worn device and base station from each other. Measured results verifying shielding performance shall
be provided by manufacturer or a certified test lab.

The chambers shall provide RF attenuation of minimum 25 dB normal incidence, at the frequency of
operation of the RF PASS, provided by RF absorbing material. Performance specifications provided by manufacturer
shall satisfy this requirement.

The chamber shall have a hinged door, not a hatch, with no more than two latches that must be operated to
open the door. Minimum door size is 18 inches (46 cm) × 12 inches (30.5 cm).

The width and depth of the chambers shall be large enough to allow insertion, placement and rotation of
complete SCBAs. Usable space shall be a minimum of 24 inches (61 cm) width × 24 inches (61 cm) depth × 10 inches
(30.5 cm) height at the height of the table. Usable interior width and depth may be smaller at other heights within the
chamber.

Each chamber shall include a top access panel to mount antennas, with panel size 12 inches (30.5 cm) ×
12 inches (30.5 cm).

Each chamber shall include a non-conducting antenna mount that shall ensure the usable interior height
specified in Section 8.18.4.4.

Each chamber shall include a non-conducting table top minimum 12 inches (30.5 cm) square, 15 inches (38
cm) high.

Each chamber shall include a side bulkhead located on the right side of the chamber when facing it, no
higher than 18 inches from the bottom of the chamber onto which one type N or SMA bulkhead adapter is connected.

Each chamber shall have roll-around capability with wheels or casters.

Circularly polarized patch antennas shall be used to minimize the dependence of the test on the orientation
within the chamber of the use-worn RF PASS and base station.

Four antennas are required for the path loss calibration step; two shall be used during test.
Cables that are connected to the antennas shall be no longer than 24 inches (61 cm) to minimize errors in

estimating the antenna gain during the calibration step, unless a three-antenna calibration is used to determine the
antenna gain, in which case the cable must be the same as that used during the three-antenna calibration.

Cables shall be high-quality shielded coaxial cables with type N or SMA connectors.
If short (12”) cables are permanently left in place at the top of each chamber to make changing antennas

easier, these cables shall be accounted for in the path loss calibration step.
Appropriate torque wrenches for the cable connectors shall be used to tighten connectors.

A three-axis field probe with optical fiber cabling to characterize the field uniformity of the chamber/antenna
combination.

A spectrum analyzer to calibrate the path loss.
A variable attenuator (or combination of fixed and variable) to set the path loss.
A signal generator capable of generating a continuous-wave signal in each frequency band of interest.
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External power amplifier, designed to work in the frequency band of interest.

The deleted sections do not provide sufficient detail on how the Point-to-Point Attenuation Test should
be conducted. The added sections, which previously appeared in Annex C, should be incorporated into the body of the
standard. The ESE Committee decided this at its August 2011 meeting. 1982-3 does not reflect these changes and
should be modified. The numbering of the added sections reflects a continuation of the numbering proposed in NIST
Comment 10. Note that the explicit frequencies of operation have been removed from Sections 8.18.4.4.1 – 18.4.4.3 so
that RF PASS operating at any frequency may be tested with the proposed methods.

Accept the deletion of Sections 8.18.4.1 and 8.18.4.2, and accept the comment as submitted, but revise the text of the
paragraphs indicated below as follows:

Each chamber shall provide at least 100 dB shielding from the test platform tabletop to the outside of the
chamber at the frequency of operation of the RF PASS, with the bulkhead ports specified below in place, to RF isolate
the RF PASS and base station from each other. Measured results verifying shielding performance shall be provided by
manufacturer or a certified test lab.

The chamber shall have a hinged door, not a hatch, with no more than two latches that must be operated to
open the door. Minimum door size shall be 18 inches (46 cm) × 12 inches (30.5 cm).

Each chamber shall include an antenna mount. a top access panel to mount antennas, with panel size 12
inches (30.5 cm) × 12 inches (30.5 cm).

Each chamber shall have roll-around capability with wheels or casters.
If short (12”) cables are permanently left in place at the top of each chamber to make changing antennas

easier, these cables shall be accounted for in the path loss calibration step.
Appropriate torque wrenches for the cable connectors shall be used to torque cable tighten connectors to

manufacturer's specifications.

A three-axis field probe with optical fiber cabling to characterize the field uniformity of the chamber/antenna
combination. The following test equipment shall be utilized in the Point-to-Point Attenuation Test.
(1) A three-axis field probe with optical fiber cabling to characterize the field uniformity of the chamber/antenna

combination.
A spectrum analyzer to calibrate the path loss.
A variable attenuator (or combination of fixed and variable) to set the path loss.
A signal generator capable of generating a continuous-wave signal in each frequency band of interest

operation of the RF PASS.
An Eexternal power amplifier, designed to work in the frequency band of interest of operation of the RF

PASS.
The technical committee accepted the comment in part, and provided the text as shown in the

meeting action to correct errors in language and typos by the submitter. The text was also modified to for document
consistency and NFPA style requirements.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-31     Log #14  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

The Point-to-Point RF Attenuation Test shall be conducted according to the methodology described in Annex
C “Point-to-Point RF Attenuation Test for RF PASS.”

The target path loss specified in 7.15.3.2 shall be set up in the test chambers before the attenuation is
measured. A different set up shall be completed for each frequency of operation and set of antennas used in the test
chambers.

The RF PASS system shall be tested with the user-worn RF PASS placed in two orientations and the base
station placed in one orientation for each of the remote distress alarm and evacuation alarm tests. This is a total of four
measurements for each Point-to-Point RF Attenuation Test.

Repeatability shall be established by measurement of the four separate devices specified in
Table 4.3.10(a) (Specimens 13, 19-21) or Table 4.3.10(b) (Specimens 13, 16-18).

Each anechoic chamber shall be characterized separately, using the same antenna and interior coaxial
cables that will be used in the attenuation test. The configuration is shown in Figure 8.18.5.1.1.

******Insert Figure 8.18.5.1.1 Here******

The antenna to be used for the Point-to-Point Attenuation Test shall be mounted at the top of the chamber
using the antenna mount specified in Section 8.18.4.4.7. A coaxial cable shall connect the antenna to the interior
bulkhead adapter at the top of the chamber.

A coaxial cable shall connect the exterior side of the bulkhead adapter at the top of the chamber to a signal
generator. The signal generator shall be set to the center frequency in the frequency band of interest. The power level
setting shall provide sufficient electric field strength at the measurement area to provide a reading on the field probe,
and may require the inclusion of an external power amplifier, designed to work in the frequency band of interest.

The field probe shall be connected to its receiver through the side bulkhead.
The total electric field shall be sequentially measured at the 13 points shown in Figure 8.18.5.1.5.

******Insert Figure 8.18.5.1.5 Here******

Contour lines of equal power levels, determined from the measured electric field results, E and shall be
plotted. These power levels are relative to the minimum total power measured at one of the 13 points. The minimum
total power shall be determined by calculating the total power at each of the measurement points, and then selecting the
minimum value of those calculations as follows:

******Insert Equation #1 Here******

where, = 1, 2, 3 … 13 (the measured points), or “ ”, and
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******Insert Equation #2 Here******

The conversion to absolute power from electric field values is = 2; is a constant that cancels in the calculation of
the relative power.

The variation in the field over the center 30 cm × 30 cm portion of the surface shall not exceed 3 dB of
variation in the received signal strength over the center 30 cm x 30 cm of the surface.

Procedure for Configuring Chambers with the Target Attenuation. This procedure shall be carried out for each
set of chambers, antennas, and cables.

The chambers shall be configured as shown in Figure 8.18.5.2.1.
Figure 8.18.5.2.1 Configuration for calibration of target path loss, consisting of the summation (in decibels) of the

various fixed elements in the propagation path, plus the external attenuators. In the calibration step, the external
attenuator is adjusted until the target path loss is obtained.

******Insert Figure 8.18.5.2.1 Here******

Two calibration antennas, denoted as Antennas 1 and 4 in Figure 8.18.4.5.1, shall be inserted into the test
chambers on the same table tops where the RF PASS components are placed during the attenuation test. The gain of
these antennas shall be obtained from the manufacturer’s specifications or by use of a technique such as a
three-antenna method.

One calibration antenna shall be connected to the signal generator, and the other to the spectrum analyzer
through bulkhead adapters in the body of the test chambers. The cables connecting the antennas to the bulkhead
adapters shall be as short as practically possible and a block of RF absorber placed over them to minimize reradiation
and reflections within the chamber.

The loss in the cables connecting the signal generator and spectrum analyzer to the bulkheads of the
chambers shall be calibrated out from the path loss measurement using standard techniques. Measurements shall be
collected over the frequency of operation of the RF PASS system that is being tested. The resolution bandwidth should
be set to 1 kHz or less.

The system path loss shall be measured between the two Measurement Reference Planes denoted in
Figure 8.18.5.2.1 with the external attenuator set to 0 dB. Chamber 1 shall be excited with a known power level at the
lower chamber bulkhead and the path loss shall be measured at the lower bulkhead of Chamber 2. This quantity (a
positive number representing the path loss in decibels) is termed “Measured Path Loss, 0dB.”

The Calibrated Path Loss, 0dB is found as Calibrated Path Loss, 0dB = Measured Path Loss, 0dB + Gain of
Calibration Antennas, where Gain of Calibration Antennas is the sum of the specified gain of each calibration antenna in
decibels, a positive quantity.

The setting of the external attenuator to achieve the target path loss from table to table is calculated as
External Attenuator Value = Target Path Loss - Calibrated Path Loss, 0dB, where Target Path Loss is 100 dB +/− 3dB
for the Point-to-Point RF Attenuation Test.  The +/− 3dB reflects the field variation found from the field uniformity test in
Section 8.18.5.1.

The test shall be conducted with the base station acting as the receiver and
the user-worn RF PASS transmitting a remote distress alarm upon initiation of the motion-sensing alarm signal.

The total attenuation (including cables, connectors, free-space path loss, antenna loss, and external
added attenuation) between the base station and the user-worn RF PASS shall correspond to 100 dB +/− 3dB using the
method described in Section 8.18.5.2.

A wireless link shall be established between the base station and user-worn device before closing the
chambers’ doors.

The chamber doors shall be closed and the duration until the reception of the alarm under test shall be
recorded.

The RF PASS system shall be tested with the user-worn RF PASS placed in two orientations and the
base station placed in one orientation.

The test shall be conducted with the user-worn RF PASS acting as a receiver and
the base station transmitting an evacuation alarm.

The total attenuation (including cables, connectors, free-space path loss, antenna loss, and external
added attenuation) between the base station and the user-worn RF PASS shall correspond 100 dB +/− 3dB using the
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method described in Section 8.18.5.2.
8.18.5.3.2.2 A wireless link shall be established between the base station and user-worn device before closing the

chambers’ doors.
The user-worn RF PASS shall be kept in motion sufficient to prevent the motion sensing device from

triggering the alarm signal. Any method by which the RF PASS is moved shall not disturb the field uniformity of the
chamber more than the maximum field uniformity of 3 dB.

The chamber doors shall be closed and the evacuation alarm shall be initiated. Any method by which the
evacuation alarm is initiated shall not disturb the field uniformity of the chamber by more than the maximum field
uniformity of 3 dB.

The duration until the reception of the alarm under test shall be recorded.
The RF PASS system shall be tested with the user-worn RF PASS placed in two orientations and the

base station placed in one orientation.
Repeatability shall be established by measurement of the four separate devices specified in

Table 4.3.10(a) (Specimens 13, 19-21) or Table 4.3.10(b) (Specimens 13, 16-18).
The deleted sections do not provide sufficient detail on how the Point-to-Point Attenuation Test should

be conducted. The added sections, which previously appeared in Annex C, should be incorporated into the body of the
standard. The added text has been slightly modified from that in Annex C to represent system calibration using
spectrum analyzer rather than vector network analyzer. The ESE Committee decided that the text from Annex C should
be incorporated into the body of the standard at its August 2011 meeting. 1982-3 does not reflect these changes and
should be modified.

Revise text to read as follows:
Each anechoic chamber shall be characterized separately calibrated individually, using the same antenna

and interior coaxial cables that will shall be used in the attenuation test 8.18.5.1.3. The configuration is shall be as
shown in Figure 8.18.5.1.3.

The antenna to be used for the Point-to-Point Attenuation Test shall be mounted at the top of the chamber
using to the antenna mount specified in Section 8.18.4.4.7. A coaxial cable shall connect the antenna to the interior
bulkhead adapter at the top of the chamber.

A coaxial cable shall connect the exterior side of the bulkhead adapter at the top of the chamber to a signal
generator. The signal generator shall be set to the center frequency in the frequency of operation of the RF PASS band
of interest. The power level setting shall provide sufficient electric field strength at the measurement area to provide a
reading on the field probe, and may require the inclusion of an external power amplifier, designed to work in the
frequency band of interest a reading on the field probe.

The field probe shall be connected to its receiver through a chamber. the side bulkhead.
The total electric field shall be sequentially measured and recorded at the 13 points shown specified in

Figure 8.18.5.1.5.
Figure 8.18.5.1.5 The measurement pattern for checking the electric field uniformity on the table surface. Field
measurements are made at 13 positions on the surface of the table.

Contour lines of equal power levels, determined from the measured electric field results, E x,y, and z
(editors note: x,y, and z are subscripts of E) shall be plotted. These power levels are shall be plotted relative to the
minimum total power measured at one of the 13 points. The minimum total power shall be determined by calculating the
total power at each of the measurement points, and then selecting the minimum value of those calculations as follows:

The conversion to absolute power from electric field values is = 2; is a constant that cancels in the
calculation of the relative power.

The variation in the field total power over the center 30 cm × 30 cm portion of the surface shall not exceed 3
dB of variation in the received signal strength over the center 30 cm x 30 cm of the surface.

Two calibration antennas, as shown in Figure 8.18.5.2.1, denoted as Antennas 1 and 4 in Figure 8.18.4.5.1,
shall be inserted into the test chambers on the same table tops where the RF PASS components are shall be placed
during the attenuation test. The gain of these antennas shall be obtained from the manufacturer’s specifications or by
use of a technique such as a three-antenna method.

One calibration antenna shall be connected to the signal generator, and the other to the spectrum analyzer
through bulkhead adapters in the body of the test chambers. The cables connecting the antennas to the bulkhead
adapters shall be as short as practically possible and a block of RF absorber placed over them to minimize reradiation
and reflections within the chamber of a length that limits power loss to less than 2 dB.

The power loss in the cables connecting the signal generator and spectrum analyzer to the bulkheads of the
chambers shall be determined through measurement. calibrated out from the path loss measurement using standard
techniques. Measurements shall be collected over the frequency of operation of the RF PASS system that is being
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tested. The resolution bandwidth should be set to 1 kHz or less.

The system path loss shall be measured between the two Measurement Reference Planes denoted
specified in Figure 8.18.5.2.1 with the external attenuator set to 0 dB. Chamber 1 shall be excited with a known power
level at the lower chamber bulkhead and the path loss shall be measured at the lower bulkhead of Chamber 2. This
quantity (a positive number representing the path loss in decibels) is termed “Measured Path Loss, 0dB.” The power
loss between the Measurement Reference Planes shall be a positive quantity that is measured and recorded as
"Measured Path Loss, 0 dB." Measurements shall be collected over the frequency of operation of the RF PASS system
that is being tested. The resolution bandwidth of thspectrum analyzer shall be less than or equal to 1 kHz.

The Calibrated Path Loss, 0 dB shall be calculated is found as Calibrated Path Loss, 0 dB = Measured Path
Loss, 0 dB + Gain of Calibration Antennas, where Gain of Calibration Antennas is the sum of the specified gain of each
calibration antenna in decibels. , a positive quantity.

The setting of the external attenuator to achieve the target path loss Total Attenuation from table to table is
shall be calculated as External Attenuator Value = Target Path Loss Total Attenuation - Calibrated Path Loss, 0dB,
where Target Path Loss Total Attenuation is 100 dB +/− 3 dB for the Point-to-Point RF Attenuation Test. The +/− 3 dB
reflects the field variation found from the field uniformity test in Section 8.18.5.1.

The test shall be conducted with the base station acting as the receiver and
the user-worn RF PASS transmitting a remote distress alarm upon initiation of the motion-sensing alarm signal.

The total attenuation (including cables, connectors, free-space path loss, antenna loss, and external
added attenuation) between the base station and the user-worn RF PASS shall correspond to 100 dB +/− 3dB using the
method described in calibration procedure specified in Section 8.18.5.2.

A wireless link shall be established between the base station and user-worn device RF PASS before
closing the chambers’ doors.

The RF PASS system shall be tested with the user-worn RF PASS placed in two orientations and the base
station placed in one orientation.

The remote distress alarm test shall be conducted twice.
The  RF PASS system shall be tested with the RF PASS perpendicular to the surface of the table top

and the base station antenna parallel to the surface of the tabletop.
The  RF PASS system shall be tested with the RF PASS parallel to the surface of the table top and the

base station antenna parallel to the surface of the tabletop.
For each test, Tthe chamber doors shall be closed and the duration of time between the initiation of the

Alarm Signal until the reception of the remote distress alarm under test shall be recorded.
The test shall be conducted with the user-worn RF PASS acting as a receiver and

the base station transmitting an evacuation alarm.
The total attenuation (including cables, connectors, free-space path loss, antenna loss, and external

added attenuation) between the base station and the user-worn RF PASS shall correspond 100 dB +/− 3dB using the
method described calibration procedure specified in Section 8.18.5.2.

A wireless link shall be established between the base station and user-worn device RF PASS before
closing the chambers’ doors.

The user-worn RF PASS shall be kept in motion sufficient to prevent so that the motion sensing device
from triggering shall not trigger the alarm signal. Any method by which the RF PASS is moved A mechanism to move
the RF PASS shall be permitted to be used. Any mechanism employed to move the RF PASS shall not disturb the field
uniformity of the chamber more than the maximum field uniformity of 3 dB as specified in Section 8.18.5.1.

The Evacuation Alarm Test shall be conducted twice.
The RF PASS system shall be tested with the RF PASS placed perpendicular to the surface of the

tabletop and the base station antenna placed parallel to the surface of the tabletop.
The RF PASS system shall be tested with the RF PASS placed parallel to the surface of the tabletop

and the base station antenna placed parallel to the surface of the tabletop.
For each test, Tthe chamber doors shall be closed and the evacuation alarm shall be initiated. A

mechanism to initiate the evacuation alarm shall be permitted to be used. Any mechanism employed to initiate the
evacuation alarm Any method by which the evacuation alarm is initiated shall not disturb the field uniformity of the
chamber by more than the maximum field uniformity of 3 dB as specified in Section 8.18.5.1.

The For each test, the duration of time between the initiation of the evacuation alarm and until the
reception of the alarm under test RF PASS shall be recorded.

The RF PASS system shall be tested with the user-worn RF PASS placed in two orientations and the
base station placed in one orientation.

Repeatability All Point-to-Point RF Attenuation Tests shall be conducted using shall be
established by measurement of the four separate devices specified in Table 4.3.10(a) (Specimens 13, 19-21) in Table
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4.3.10(a) if the specimens are Stand-Alone or Removable Integrated PASS and Specimens 16-18 in Table 4.3.10(b) if
the specimens are Nonremovable Integrated PASS. or Table 4.3.10(b) (Specimens 13, 16-18).

The technical committee accepted the comment in principle, and made revisions to the
procedure. The TC also modified the text to conform with the NFPA Manual of Style.

Affirmative: 20
2  Roche, K.,  Townsend, S.

_______________________________________________________________________________________________
1982-32     Log #19  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

The operator shall note the results of the all tests specified in Section 8.18.5, including the values of (1)
Target path loss associated with the test environment. (2) Maximum difference in field uniformity within an area covering
the center 30 cm × 30 cm of the test chamber, as measured in Annex (3) Section 8.18.5.1. Value of measured path loss
when the external attenuator is set to 0 dB (Called SVNA,0dB in Annex C in Section
8.18.5.2.6) (Kate to provide revised text with Table insertion points). (4) Value of external attenuators used. (5)
Frequency of operation (the minimum and maximum operating frequencies utilized).

Deleted text refers to Annex C, whereas the text for the Procedure should reside in Section 8.18.5, as
given in NIST Comment 12.

Replace the text of Section 8.18.6.2 with the following:
8.18.6.2 The operator shall record and report the results of all the tests and test parameters specified in Section 8.18.5,

including the values of
(1) Total Attenuation associated with the test environment.
(2) Maximum difference in field uniformity within an area covering the center 30 cm × 30 cm of the test chamber, as

measured in Section 8.18.5.1.
(3) Value of measured path loss when the external attenuator is set to 0 dB denoted as Calibrated Path Loss, 0 dB in

Section 8.18.5.2.6).
(4) Value of external attenuators used.
(5) Frequency of operation (the minimum and maximum operating frequencies utilized).

The technical committee accepted the comment in principle, and provided changes to the
procedure. The TC also made editorial changes for clarity and to conform with the NFPA Manual of Style.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-33     Log #15  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Add new text to read as follows:

The Loss-of-signal Alarm Test shall be conducted to determine whether the user-worn RF PASS will detect a
loss of RF communication from the base station, and to determine whether the base station will detect a loss of RF
communication from the user-worn RF PASS.

Currently, no text describes the “Application” of the Loss of Alarm test. The proposed text remedies
that situation.

The technical committee rejected the comment because this information already appears in
paragraph 7.16.

Affirmative: 20
2  Roche, K.,  Townsend, S.

_______________________________________________________________________________________________
1982-34     Log #16  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Add new text to read as follows:

The path loss used in the Loss-of-signal Alarm Test shall be implemented by disconnecting the coaxial cables
that were connected to the attenuator in the Point-to-Point RF Attenuation test. These cables shall be as specified in
Figure 8.18.4.1.

This text is not necessary.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-35     Log #CC2  FAE-ELS

_______________________________________________________________________________________________
Technical Committee on Electronic Safety Equipment,

1982-3
Revise text to read as follows:

The Loss-of-signal Alarm Test shall be conducted once
for each of three using Specimens 19-21 in (Table 4.3.10(a)) or Table 4.3.10(a) if the specimens are Stand-Alone or
Removable Integrated PASS and Specimens 16-18 (Table
4.3.10(b)). in Table 4.3.10(b) if the specimens are Nonremovable Integrated PASS.

Repeatability for All RF Interference Tests shall be conducted once for each of three
using Specimens 13 19-21 in (Table 4.3.10(a)) or Table 4.3.10(a) if the specimens are Stand-Alone or Removable
Integrated PASS and Specimens 13 16-18 (Table 4.3.10(b)). in Table 4.3.10(b) if the specimens are Nonremovable
Integrated PASS.

Clarifies the specimen test requirements for Stand-Alone or Removable Integrated PASS.

Affirmative: 20
2  Roche, K.,  Townsend, S.

_______________________________________________________________________________________________
1982-36     Log #22  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:
This test method shall apply to all RF PASS systems. This test method shall apply to all RF PASS

systems that operate using unlicensed frequencies in the 902-928 MHz and 2.400–2.4835 GHz ISM bands. RF PASS
systems operating with a licensed frequency are exempt.

The deleted text is too general in scope. The RF Interference test proposed in this NFPA 1982 revision
is intended for RF PASS systems that operate within the parameters of unlicensed ISM bands.

Revise text of the comment to read as follows:
This test method shall apply to all RF PASS systems. This test method shall apply to all RF PASS

systems that operate using unlicensed frequencies in the 902-928 MHz and 2.400–2.4835 GHz ISM bands. RF PASS
systems operating with a licensed frequency are shall be exempt from the requirements of this test.

The technical committee accepted the comment in principle. The original language was too
general in scope. This test was intended for RF PASS systems that operate within the parameters of unlicensed ISM
bands.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-37     Log #17  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Delete text to read as follows:

● Anechoic chambers shield RF pass from base station
● Power combiner/divider introduces RF interference into the channel between the RF pass and the base station
● Test: Reception of alarm signals with specified RF interference

This text is not necessary.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-38     Log #35  FAE-ELS

_______________________________________________________________________________________________
Craig Gestler, Mine Safety Appliances Company

1982-3
Change channel usage by interference source from 50% to 25% in Table 8.20.4.3 for 900 MHz

systems and revise text to read as follows:
A programmable signal generator or a commercial wireless device capable of emitting common

wireless protocols described in Table 8.20.4.3 shall be used. The signal generator or the commercial wireless device
shall be programmed to provide the parameters specified in Table 8.20.4.3 for the frequency of operation of the RF
PASS system.

******Insert Table 8.20.4.3 Here******

Systems designed to GLANSER requirements will not meet the proposed 50% channel occupancy
interference specification. Several factors within the GLANSER system requirements indicate that the specification
should be reduced to 25% channel occupancy:
1. GLANSER systems must monitor at least 100 first responders, with an eventual target of 500 first responders.
2. In addition to PASS status and location information, integration of additional data (e.g., accountability, air

management, physiological monitoring, etc.) is encouraged.
3. Status updates must be made every second (or faster).
Coincident with the GLANSER requirements, each system (and, therefore, each individual node) must adhere to FCC

regulations. Systems operating in the 902 MHz to 928 MHz band fall under FCC Part 15.247, and those systems
utilizing frequency hopping spread spectrum (FHSS) must comply with channel occupancy requirements outlined in
FCC
Part 15.247 Subsection (a}(1)(i). These requirements include:
1. Use of at least 50 hopping frequencies for channels less than 250 kHz.
2. Average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period.
The combination of these two requirements, distributed over 100 first responders, drives each individual node to

occupy a minimal amount of time over a sparse number of frequencies. A fully operational system will occupy the entire
902 MHz to 928 MHz band as the FCC will allow, but an individual node will be placed at great risk when a substantial
amount of the band is occupied. Therefore, it is proposed that the interference requirement be reduced to 25% total
channel occupancy.

See Committee Comment 1982-39 (Log #23).

Affirmative: 20
2  Roche, K.,  Townsend, S.
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Table 8.20.4.3  Definition of Interference Sources for RF Interference Test 

Frequency Range 

Transmission 
Format or 
Modulation 
Scheme 

Subcarrier or 
Channel 
Bandwidth 

Output power 
and FCC part 

Channel Usage 
by 
Interference 
Source 

450 MHz TBD TBD TBD  

902-928 MHz Frequency 
Hopping (200 ms 
hop time) 
Frequency 
Hopping Spread 
Spectrum (FHSS) 
(19 +/- 1 ms hop 

100 kHz subcarrier 1 W peak power 
(30 dBm) into 
antenna (w/max 6 
dBi gain). FCC 
Part 15.247 [2] 

50% 25% over the 
30 second test 
interval; 50 ±25% 
25 +/- 5% within 
any 5 second 
subinterval 

2.4-2.472 GHz Direct Sequence 
Spread Spectrum 
(DSSS) 

2 MHz (IEEE 
802.15.4 
channels) 22 MHz 
(IEEE 802.11 
channels) 

63 mW peak 
power (18 dBm) 
FCC Part 15 [2] 
(See example 2 [2] 
for determination 
of correction 
factor.) 

50% over the 30 
second test 
interval; 50 ±25% 
within any 5 
second subinterval 
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_______________________________________________________________________________________________
1982-39     Log #23  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:
A programmable signal generator or a commercial wireless device capable of emitting common

wireless protocols described in Table 8.20.4.3 shall be used. The signal generator or the commercial wireless device
shall be programmed to provide the parameters specified in Table 8.20.4.3 for the frequency of operation of the RF
PASS system.

******Insert Table 8.20.4.3 Here******

The 900 MHz Interferer shall be a programmable signal generator or a wireless development board
controlled by a computer as illustrated in Figure 8.20.4.3.1. The interferer shall be capable of producing the equivalent
channel usage requirements in Table 8.20.4.3. The interferer shall hop over 51 channels in the 902 MHz to 928 MHz
band, at a hop-duration of 19 +/- 1 milliseconds. The interferer shall utilize an RF data rate of 38 kb/s +/- 2 kb/s and a
serial data rate of 38 kb/s +/- 2 kb/s. Data are transmitted with filtered non-return-to-zero (NRZ) encoding modulated
onto a carrier with binary frequency shift keying (FSK).

The 2.4 GHz Interferer shall consist of a programmable signal generator or two wireless access points as
illustrated in Figure 8.20.4.3.1, capable of producing the equivalent channel usage requirements in Table 8.20.4.3. If
used, the two access point shall be connected to the input ports of a power combiner with at least 20 dB of isolation
between the input ports. The output of the power combiner is connected to the input of the power combiner on the test
chamber containing the RF PASS SCBU. The programmable signal generator or wireless access points shall be set to
establish a 1 MB/s wireless distribution or bridging channel between two access points. A computer connected to the
Ethernet port on one of the access points continuously sends an “echo request” to the Ethernet interface of the other
access point with a packet size of 28 kb/s, using the Internet Control Message Protocol (ICMP), The receiving access
point replies with an “echo response”.  This process is typically implemented by using the “ping” command on
computers.

******Insert Figure 8.20.4.4.1 Here [FIGURE NOT PROVIDED]******

The physical distance between the transmit antenna and the center of the testing platform supporting the
SCBU shall be 1.25 +/- 0.1 m.

The path loss (a positive quantity, in decibels) encountered by the interference signal, emanating from the
development board, access point, or programmable signal generator, when subtracted from the gain of the antenna in
the test chamber containing the SCBU, shall be 0 +/- 2 dB. This is called the . Cable
losses, power combiner insertion losses, external attenuator losses, and antenna gains are as specified by the
manufacturer or may be measured by the user. The following equation is used to calculate the

(dB)) = cable losses (dB) +power combiner insertion losses (dB)+ external
attenuator losses - antenna gain

The deleted sections do not provide sufficient detail on the interference source for the RF Interference
Test. The additional details provide clarification on the interference source parameters, and the setup to emit the
interference signal into the test chamber.

Revise text to read as follows:
A programmable signal generator or a commercial wireless device capable of emitting the

common wireless protocols described specified in Table 8.20.4.3 shall be used. The signal generator or the commercial
wireless device shall be programmed to provide the parameters specified in Table 8.20.4.3 for the frequency of
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Table 8.20.4.3  Definition of Interference Sources for RF Interference Test 

Frequency 
Range 

Transmission 
Format or 
Modulation 
Scheme 

Subcarrier or 
Channel 
Bandwidth 

Output power 
and FCC part 

Channel Usage by 
Interference Source 

450 MHz TBD TBD TBD  

902-928 MHz 

Frequency 
Hopping 
(200 ms hop 
time) Direct 
Sequence 
Spread 
Spectrum 
(DSSS) or 
Frequency 
Hopping Spread 
Spectrum 
(FHSS) 
(40 +/- 2 ms hop 
duration) 

100 kHz 
subcarrier 

1 W peak power 
(30 dBm) into 
antenna (w/max 6 
dBi gain). FCC 
Part 15.247 [2] 

25% over the 30 second 
test interval; 25 ±10% 
within any 5 second 
subinterval 

2.4-2.472 GHz 

Direct Sequence 
Spread 
Spectrum 
(DSSS) or 
Frequency 
Hopping Spread 
Spectrum 
(FHSS) 
(40 +/- 2 ms hop 
duration) 

2 MHz (IEEE 
802.15.4 
channels) 
22 MHz (IEEE 
802.11 
channels) 

63 mW peak 
power (18 dBm) 
FCC Part 15 [2] 
(See example 2 
[2] for 
determination of 
correction factor.) 

25% over the 30 second 
test interval; 25 ±10% 
within any 5 second 
subinterval 
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operation of the RF PASS system.

******Insert Revised Table 8.20.4.3 from Word Doc Here******

The 900 MHz Interferer shall be a programmable signal generator or a wireless development board
controlled by a computer as specified in Figure 8.20.4.3.1. The interferer shall be capable of producing the equivalent
channel usage requirements as specified in Table 8.20.4.3. The interferer shall hop over 51 channels in the 902 MHz to
928 MHz band, at a hop-duration of 40 +/- 2 milliseconds. The interferer shall utilize an RF data rate of 38 kb/s +/- 2 kb/s
and a serial data rate of 38 kb/s +/- 2 kb/s. Data are transmitted with filtered non-return-to-zero (NRZ) encoding
modulated onto a carrier with binary frequency shift keying (FSK).

The 2.4 GHz Interferer shall consist of a programmable signal generator or two wireless access points as
specified in Figure 8.20.4.3.1, capable of producing the equivalent channel usage requirements as specified in Table
8.20.4.3.The two access points shall be connected to the input ports of a power combiner with no less than 20 dB of
isolation between the input ports. The output of the power combiner shall be connected to the input of the power
combiner on the test chamber containing the RF PASS SCBA.The programmable signal generator or wireless access
points shall be set to establish a 1 MB/s wireless distribution or bridging channel between two access points. A
computer connected to the Ethernet port on one of the access points shall continuously send an “echo request” to the
Ethernet interface of the other access point with a packet size of 28 kb/s, using the Internet Control Message Protocol
(ICMP), The receiving access point shall reply with an “echo response.”

******Insert Figure 8.20.4.3.1 from submission with public comment - Apparatus used for creating the 900 MHz and
2.4 GHz band interference.******

The physical distance between the transmit antenna and the center of the testing platform supporting the
SCBUA shall be 1.25 +/- 0.1 m.

The path loss (a positive quantity, in decibels) encountered by the interference signal, emanating from the
development board, access point, or programmable signal generator, when subtracted from the gain of the antenna in
the test chamber containing the SCBU, shall be 0 +/- 2 dB. This is called tThe Interference Signal Path Loss. Cable in
dB as cable losses + power combiner insertion losses + external attenuator losses - interference signal amplification and
antenna gains in the test chamber containing the SCBA. The value shall be 0 + or - 2dB, the interference shall be either
attenuated or amplified so that the calculated value equals 0 + or - 2 dB. are as specified by the manufacturer or may be
measured by the user. The following equation is used to calculate the Interference Signal Path Loss Interference Signal
Path Loss (dB)) = cable losses (dB) +power combiner insertion losses (dB)+ external attenuator losses - antenna gain.

The technical committee accepted the comment in principle, and made revisions to the
procedures based on committee input and Committee Comment 1982-38 (Log #35). The TC also made additional
changes to conform with the NFPA Manual of Style.

Affirmative: 20
2  Roche, K.,  Townsend, S.

KRIZIK, M.:  Figure 8.20.4.3.1 refers to SCBU. Should be SCBA.
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_______________________________________________________________________________________________
1982-40     Log #24  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

The total attenuation (including cables, connectors, free-space path loss, antenna loss, power combiner, and
external added attenuation) between the base station and the user-worn RF PASS shall correspond 100 dB +/- 3dB.
The total attenuation shall be calculated using the methods described in Section 8.18.5.2 Procedure for Determination of
Total Attenuation. A different configuration shall be used for each frequency of operation and set of antennas used in the
test chambers.

The signal from the RF interferer shall be coupled into the test chamber in which the user-worn RF PASS is
located. Coupling shall be through a coaxial cable to a two-input power combiner having a minimum of 20 dB isolation
between input ports. The other input port of the power combiner shall be connected to the coaxial cable that connects
the base station test chamber to the user-worn RF PASS test chamber, as described in Section 8.18.5.2. The loss due
to the coaxial cable and power combiner must be added to the nominal output power specified in Table 8.20.4.3.
8.20.5.4 The loss due to coaxial cables and power combiners that connect the interferer to the RF PASS chamber, and
the gain of the antenna in the RF PASS chamber, shall be added to the nominal output power specified in Table
8.20.4.3.

8.20.5.2: The path loss between the base station and user-worn RF PASS in the Interference Test
Method must account for the power combiner.
8.20.5.3: The additional details provide clarification on the setup to emit the interference signal into the test chamber.

Accept the comment in part, and revised the text as indicated below:
The tTotal aAttenuation (including cables, connectors, free-space path loss, antenna loss, power combiner,

and external added attenuation) between the base station and the user-worn RF PASS shall correspond 100 dB +/-
3dB. The tTotal aAttenuation shall be calculated using the methods calibration procedure described in Section 8.18.5.2
Procedure for Determination of Total Attenuation. A different configuration shall be used for each frequency of operation
and set of antennas used in the test chambers.

The signal from the RF interferer shall be coupled into the test chamber in which the user-worn RF PASS is
located. Coupling shall be through a coaxial cable to a two-input power combiner having a minimum of 20 dB isolation
between input ports. The other input port of the power combiner shall be connected to the coaxial cable that connects
the base station test chamber to the user-worn RF PASS test chamber, as described specified in Section 8.18.5.2. The
loss due to the coaxial cable and power combiner must be added to the nominal output power specified in Table
8.20.4.3. 8.20.5.4 The loss due to coaxial cables and power combiners that connect the interferer to the RF PASS
chamber, and the gain of the antenna in the RF PASS chamber, shall be added to the nominal output power specified in
Table 8.20.4.3.

The technical committee accepted the comment in part, and modified the text for consistency
with previous comments and to conform with the NFPA Manual of Style.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-41     Log #25  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

The operator shall note the results of all tests specified in Section 8.20.5 including the values of: (1) Target
path loss associated with the test environment. (2) Maximum difference in field uniformity within an area covering the
center 30 cm × 30 cm of the test chamber, as described in Section 8.18.5.1. (3) Measured path loss when the external
attenuator is set to 0 dB (Called SVNA,0dB “ ” in Section 8.18.5.2.6). (4) External attenuators
used. (5) Frequency of operation (the minimum and maximum operating frequencies utilized by the RF PASS system
under test). (6) Model, typical loss and isolation of power combiner, from manufacturer’s specifications. (7) Model and
output power of interferer at test chamber top input port (including cable loss and loss through power combiner). (8)
Relevant interferer parameters, as specified in Table 8.20.4.3. (9) All cable losses connecting the interferer to the test
chamber, either by measurement or manufacturer’s specifications.

The reporting requirements need to be revised to reflect changes to the name of the path loss
calibration process in Section 8.18.5.2, and capture the additional on details on the interferer set up in Section 8.20.4.3.

Accept the comment in part, but revise as indicated below:
The operator shall note record and report the results of all tests and test parameters specified in Section

8.20.5 including the values of: (1) Target path loss Total Attenuation associated with the test environment. (2) Maximum
difference in field uniformity within an area covering the center 30 cm × 30 cm of the test chamber, as described
specified in Section 8.18.5.1. (3) Measured path loss when the external attenuator is set to 0 dB (Called SVNA,0dB
“ ”as specified in Section 8.18.5.2.6). (4) External attenuators used. (5) Frequency of
operation (the minimum and maximum operating frequencies utilized by the RF PASS system under test). (6) Model,
typical loss and isolation of power combiner, from manufacturer’s specifications. (7) Model and output power of the
interferer at test chamber top input port (including cable loss and loss through power combiner). (8) Relevant iInterferer
parameters, as specified in Table 8.20.4.3. (9) All cable losses connecting the interferer to the test chamber, either by
measurement or manufacturer’s specifications. Interference Signal Path Loss, as specified in 8.20.4.3.4.

The technical committee accepted the comment in part, and modified the text for consistency
with previous comments.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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_______________________________________________________________________________________________
1982-42     Log #18  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Delete text to read as follows:

(entire section)
(entire section)

(entire section)
(entire section)

(entire section)
(entire section)
This text in the above Annex C sections has been moved to the body of the standard. It is not

necessary to repeat this material in Annex C.
C.4: See Section 8.18.4.4 (NIST Comment 11).
C.5: See Section 8.18.5.1 (NIST Comment 12).
C.6: See Section 8.18.5.2 (NIST Comment 12).
C.7: See Section 8.18.5.3.1 (NIST Comment 12).
C.8: See Section 8.18.5.3.2 (NIST Comment 12).
C.9: See Section 8.18.6.2 (NIST Comment 17).
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_______________________________________________________________________________________________
1982-43     Log #26  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

3rd Paragraph:
The interfering signal is introduced into the test chamber that contains the user-worn RF PASS. This configuration is

tested to simulate the condition where a firefighter is indoors in the presence of some other system. Because it is
expected that the firefighter will typically be some distance from the RF interfering source, in this test method, the output
power of the interferer is reduced by the free-space path loss corresponding to 2 1.25 m distance from  an isotropic
radiating source (i.e., no antenna gain). The type of interfering signal used in this test method depends on the frequency
of operation of the RF PASS system. Modulated RF signals that are commonly encountered in the field and that might
be expected to cause interference to specific RF PASS configurations are specified for this test. Successful reception of
an alarm signal under a specified level of attenuation and type of interference constitutes a pass of the test.
5th Paragraph:
This test method was also designed to be as cost effective as possible. The design of the anechoic chambers

described here is as inexpensive as possible. Inexpensive patch antennas are used. It is anticipated that, as more and
more wireless electronic safety equipment becomes available, the chambers described here can be used for testing
those systems as well. The development boards and access points used for simulating an RF interferer are also
inexpensive, yet versatile enough to replicate signals encountered in the field.

2nd paragraph:
The set of interference tests described below focus on three two primary frequency bands and transmission formats.

These target values of interference are detailed in Table D2 8.20.4.3. The transmission formats used in this test
(including power level, modulation and encoding schemes, and signal bandwidth) have been designed to replicate
commonly found wireless devices.
The channel usage percentage is measured with a spectrum analyzer. Software that controls the spectrum analyzer is

set to sample the spectrum occupied by the RF PASS signal for a duration of 225 milliseconds +/-50 milliseconds. As
designed, the interference source shall be active 50% of the time in either the specified frequency band (e.g., over the
902-928 MHz band), or the initial channel of operation (e.g., over one of the six IEEE 802.11b/g 20 MHz channels). The
spectrum analyzer shall sweep across the frequency band or channel of interest in less than 3 milliseconds; the
controlling software shall capture the spectrum at the rate above. Processing software shall search for the maximum
value within the captured spectrum. Only the interference source is active when determining the interference activity
percentage, that is, there shall be no RF PASS communication activity. To compute the statistics on interference, a
minimum of 500 × 225 millisecond samples are collected, resulting in approximately 2 minutes of data. The ratio of the
interference signal samples to the acquired noise samples provides the channel occupancy percentage. As indicated in
Table 8.20.4.3, a 50% channel usage percentage over a 30 second time period is required, but that channel usage may
vary in any 5 second interval between 25 and 75%.

Figure D1 8.20.4.1 shows a typical RF Interference Test set-up. Two anechoic chambers provide shielding between
the portable unit and the base station. The total path loss (or gain) associated with the environmental elements (shown
in Figure C1, Annex C Figure 8.18.4.1) simulates the path loss experienced by personnel carrying RF PASS within a
building or structure when the base station is located outside. The value of the external attenuator is adjusted in a
calibration step described in Annex C Section 8.18. Note that the attenuation path now includes the power combiner,
and so the external attenuator value must be changed from that used in the Point-to- Point Attenuation Test.
The interferer is connected to the test chamber containing the user-worn device through a coaxial cable connected to
the power combiner. The loss due to the coaxial cable and power combiner must be added to the nominal output power
specified in Table D1 8.20.4.3.

The anechoic chambers, antennas, and cables used in the RF Interference Test are the same
as those described in the Point-to-Point Attenuation Test described in Annex C (see Sections C.4.1 through C.4.4).

A power combiner is used to combine the signal from the base station with the interfering signal, as shown in Figure
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D1 8.20.4.3. The power combiner should have two input ports and one output port, should use Type N connectors, and
should have a minimum isolation between the input ports of 20 dB.

******Insert Figure 8.20.4.3.1 Here******

Development kits are available for most wireless system protocols used in the ISM bands (see [1] for an example).
Such kits typically take the form of circuit boards with RF connectors. The kits can be programmed with a computer to
generate wireless protocols having the parameters specified above. For the 900 MHz frequency hopping system,
configurations can be generated varying in data rate, channel bandwidth, and hop duration. For the 900 MHz system,
the system should hop over 51 channels in the 902 MHz to 928 MHz band. Data is transmitted with filtered
non-return-to-zero (NRZ) encoding modulated onto a carrier with binary frequency shift keying (FSK).
For the 2.4 GHz WPAN WLAN emulator, the system should be capable of simulating an 802.15.4 IEEE 802.11b

system. Specifically, the system should be capable of occupying one of 15 13 channels spaced every 5MHz from 2.405
GHz to 2.475 GHz using direct sequence spread spectrum and offset quadrature phase shift keying (O-QPSK). Using a
1 Mb/s wireless connection between access points, (often called a wireless bridge), RF interference is created by a
continuous “ping” operation between a computer attached to one access point and the Ethernet interface of the other
access point. The percentage of time the interferer occupies the channel is then determined by the ping packet size.
The development boards and access points should be programmed to provide the parameters specified in Table D1

8.20.4.3. Other wireless test systems may be capable of supporting the specifications in Table 8.20.4.3, and will also
provide an equivalent level of interference.

The general description requires updating consistent with the updates in the main body of the standard
in Section 8.20. The two key parts of the change are a removal of the antenna gain effects, and a reduction the
separation distance between the interference source and the RF PASS SCBU. In addition, there is explanation of how
the target value of interference is measured with a spectrum analyzer and additional detail on the measurement set up.
In D.4.3, The description on the interferers needs to be revised to be consistent with the interferers discussed in the
main body of the standard. (See Section 8.20.4.3 proposed revision, NFPA Comment Form NIST Interference 3.)

Accept the comment as submitted, but revise the text of the following paragraphs as indicated below:

2nd paragraph:
Processing software shall should search for the maximum value within the captured spectrum. Only the interference

source is active when determining the interference activity percentage, that is, there shall should be no RF PASS
communication activity. To compute the statistics on interference, a minimum of 500 × 225 millisecond samples are
collected, resulting in approximately 2 minutes of data. The ratio of the interference signal samples to the acquired noise
samples provides the channel occupancy percentage. As indicated in Table 8.20.4.3, a 50 25% channel usage
percentage over a 30 second time period is required, but that channel usage may vary in any 5 second interval between
25 15% and 75 35%.

2nd Paragraph:
The interferer is connected to the test chamber containing the user-worn device RF PASS through a coaxial cable

connected to the power combiner. The loss due to the coaxial cable and power combiner must be added to the nominal
output power specified in Table D1 8.20.4.3.

The anechoic chambers, antennas, and cables used in the RF Interference Test are the same
as those described in the Point-to-Point Attenuation Test described in Section 8.18. Annex C (see Sections C.4.1
through C.4.4).

The technical committee accepted the comment in part, and modified the text for consistency
with previous comments, and further modifications to conform with the NFPA Manual of Style.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-44     Log #27  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-CP3
Revise text to read as follows:

Table D.2: Definition of interference sources for RF Interference Test (delete complete table; table is a duplicate of
Table 8.20.4.3)
Figure D.1: Test set up and sources of path loss (and gain) in the Point-to-Point RF Attenuation Test. (delete complete

figure; Figure 8.20.4.1 is the correct figure.)
This table is a duplicate; the proposed revision of D.2 references the figure in the body of the standard.

This figure is incorrect for the section; the proposed revision of D.3 references the correct figure in the body of the
standard.

Affirmative: 20
2  Roche, K.,  Townsend, S.
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Report on Comments  –  November 2012 NFPA 1989
_______________________________________________________________________________________________
1989-1     Log #CC1  FAE-RPE

_______________________________________________________________________________________________
Technical Committee on Respiratory Protection Equipment,

1989-2, 1989-3
Revise text to read as follows:

When breathing air contamination could occur, breathing air samples shall be taken after any event including, but
not limited to, alterations, maintenance, repairs, or relocation of any breathing air system or system part. Passing test
results shall be received before returning the air compressor to service.

Prior to and after replacement of air purification filters, a breathing air sample shall be taken for testing. The
"prior" sample shall be taken within 1 week before filter replacement. The air compressor shall be permitted to remain in
service while awaiting test results.

The failure to obtain a breathing air sample before replacement of air purification filters as specified in
Section 5.2.1.1 shall require the compressor to remain out of service until passing test results are achieved.

Breathing air samples shall be taken after any such event covered in 5.2.1 and 5.2.1.1. Passing test results
shall be received before returning the air compressor to service.

Breathing air samples taken for testing shall be submitted to an accredited testing laboratory that meets the
requirements specified in Chapter 4.

Stored breathing air filled from a compressor that failed an air quality test shall be sampled, or replaced and
sampled.

Delete the change indicated in ROP Log #3.
The inability to obtain a pretest due to compressor shutdown or equipment failure should be treated as

a pre-test failure and the requirements of Section 5.4 shall be followed.  Failure of the pre-test should result in the
testing or dumping of stored air.

Affirmative: 27
4  Bull, A.,  Cox, B.,  Dickson, W.,  Tobin, Jr., R.
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_______________________________________________________________________________________________
1989-2     Log #CC3  FAE-RPE

_______________________________________________________________________________________________
Technical Committee on Respiratory Protection Equipment,

1989-4, 1989-5
Delete the change indicated in ROP Log #4 for 5.5.1*.

Add new text to read as follows:
The quarterly breathing air sample shall be obtained directly at the point of air transfer from the breathing air

system. The point of air transfer shall be any CGA 346/347 or SCBA-specific connection where breathing air cylinders
are filled.

Stand-alone air storage cylinders filled from a compressor meeting the air quality requirements in Section 5.6
of this standard shall not require a quarterly sample.

Delete the change indicated in ROP Log #5 for Section 5.5.2.
When changing the breathing air system’s purification components, two air samples shall be taken as required

by Section 5.2.1.1 Special Testing and Procedures for Maintenance Conditions.
Air samples shall be taken downstream from purification components and prior to or bypassing any air storage

DOT cylinders or ASME receivers if mechanically possible.
When system design does not allow for sampling per Section 5.5.2.2, all storage shall be drained and

samples may then be taken from the closest CGA 346/347 or SCBA-specific connection.
Delete the change indicated in ROP Log #4 for A.5.5.1 and A.5.5.2, and add new text as follows:

The purpose of quarterly breathing air sampling is to verify that SCBAs are filled with air compliant with Section
5.6.

The purpose of the air samples taken before and after changing the filters is to verify that the compressor is
producing compressed breathing air that meets this standard Section 5.6. The sample prior to filter change is to verify
that the compressor has continued to produce safe quality air since the last time stored air was tested. If this sample
fails to meet air quality standards, then further investigation, purging of cylinders/receivers, and repeat testing is
required. The sample taken prior to filter change can qualify as a quarterly sample if storage is permanently attached to
the compressor. The sample after changing the filters is to verify that work performed has not adversely affected the
quality of the air.

For breathing air systems that cannot bypass storage for testing, stored air must be drained to verify that the
compressor maintenance did not adversely affect the quality of air.

Add new text to read as follows:
. ASME receivers and/or DOT cylinders with a capacity in excess of 200 cubic feet of compressed

air.
Delete the change indicated in ROP Log #4, and replace with the following:

Allowing compressed breathing air to flow through a fill hose that is less than or equal to 10 feet in length for 1
minute will purge the hose of room air and contaminants. Rubber and other polymeric materials will slowly pass water
vapor through their structure by the process of permeation. The amount of water vapor that passes through under a
given set of conditions is a function of the surface area of the polymeric material involved. This means a longer length of
hose will admit more water vapor into the air stream than a shorter length of hose and could result in moisture levels
above the requirements of this standard. Therefore, one should try to minimize using long lengths of hose (longer than
ten feet). If one does need to use longer lengths of hose, the hose should be stored with dry air inside and not open to
the atmosphere, which contains significant amounts of moisture. Dry air in a stored hose should be stored between 25
and 100 psig. High pressure is not required and could be dangerous.

The technical committee is providing a clarification in Section 5.5.1 that only a single quarterly sample
per breathing air system was required. Also, in Section 5.5.1.1, the TC is adding a requirement for stand-alone air
storage systems.

Affirmative: 27
4  Bull, A.,  Cox, B.,  Dickson, W.,  Tobin, Jr., R.
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Report on Comments  –  November 2012 NFPA 1989
_______________________________________________________________________________________________
1989-3     Log #CC2  FAE-RPE

_______________________________________________________________________________________________
Technical Committee on Respiratory Protection Equipment,

1989-10
Add the NFPA boiler plate definition of Authority Having Jurisdiction to Chapter 3.

Revise the text of the following sections:
The accredited testing laboratory shall provide quality assurance signage for all cylinder recharge areas

breathing air systems utilized by the AHJ.
The quality assurance sign shall bear the following compliance statement legibly printed, and all letters and

numbers shall be at least 19 25 mm (3/4 1 in.) in height:
The quality assurance sign shall also state the following and all letters and numbers shall be at least 12 mm

(1/2 in.) in height:
"COMPRESSED AIR SOURCE IDENTIFICATION"
"NEXT SAMPLE DUE ON OR BEFORE [DATE]"

The sign shall have an expiration date 90 days from date of air quality testing for compressed air systems, and
365 days from the date of purge and refill for storage cylinders independent of a compressed air system, and all letters
and numbers shall be at least 6 mm (1/4 in.) in height.

The AHJ authority having jurisdiction (AHJ) shall post the quality assurance signage in a conspicuous location
within 6 feet of the compressor and/or any storage cylinders used to recharge emergency services SCBA or as a
supplied air source.

Stored compressed breathing air should be replaced at least annually.
Using the word "expiration" implies that the air is known to be good up until a particular date but the

testing only determines that a sample taken on a particular date was tested and passed or failed the requirements.
System use could be such that the air quality changes and a 90 day period may not be an appropriate interval before
maintenance and/or testing is performed. Also, while implied, it is not clear that the air treated needs to pass the
requirements of the specification. Laboratories do not normally have any involvement or information about purge and
refill status of storage cylinders that this section requirement be on laboratory provided signage. This information should
be documented by the person performing the purge and refill. Changing the text clarifies these concerns.

Affirmative: 27
4  Bull, A.,  Cox, B.,  Dickson, W.,  Tobin, Jr., R.
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Report on Comments  –  November 2012 NFPA 1999
_______________________________________________________________________________________________
1999-1     Log #2  FAE-EMS

_______________________________________________________________________________________________
Amanda H. Newsom, Underwriters Laboratories Inc.

1999-12
Revise table to read as follows:

******Insert Table 4.4 Here******

It is not currently known whether or not preconditioning samples in a fabric form will cause variability in
the testing performance results from samples preconditioned in a garment.  To remain consistent with committee
statements from Proposals 1999-27, Log #3; 1999-28, Log #5; 1999-30, Log #6; and 1999-31, Log #7: "The technical
committee rejected the proposal because it believes that the interaction of the garment design and the performance
properties of the materials can only be evaluated by preconditioning garments," Table 4.4 should reflect that Annual
Recertification samples be preconditioned in garment form.

Affirmative: 9  Negative: 1
3  Davis, J.,  Groce, D.,  Patrick, R.

HARRIS, D.:  I do not understand why EMS PPE has to go through a Flammability Test this PPE is not meant to be
worn in a heated environment such as interior firefighting. If it is then it should also fall under the 1971 Standard. Also I
fail to understand a Burst Test on this garment.
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Table 4.4 Initial Certification and Annual Recertification 
Product Test Time Samples for Conditioning 
Multiple-Use 
Emergency Medical 
Garments  

Design Requirements 
(6.1) Annual Garment 

Liquidtight Integrity Test 
One (8.2) 

Initial Certification 
Only Annual Garment 

Biopenetration Test 
One (8.3) Annual  Garment 

Tensile Strength Test 
(8.4) Annual  Initial Certification: Garment  

Recertification: 1 m2 of material 

Burst Strength (8.5) Annual  Initial Certification: Garment  
Recertification: 1 m2 of material 

Puncture Propagation 
Tear Resistance Test 
(8.6) 

Annual  
Garment Initial Certification: Garment 
Recertification : Year 1,3,5: 1 m2 of 
material; Year 2,4 -Garment 

Tear Resistance Test 
One (8.7) Annual  Initial Certification: Garment  

Recertification: 1 m2 of material 

Seam Breaking 
Strength Test (8.8) Annual  

Garment Initial Certification: Garment 
Recertification : Year 1,3,5: 1 m length 
of prepared seam; Year 2,4 - Garment  

Water Absorption 
Resistance Test (8.33) Annual  Initial Certification: Garment  

Recertification: 1 m2 of material 
Total Heat Loss Test 
(8.34) Annual  1 m2 of composite materials  

Label Durability and 
Legibility Test (8.35)  Annual  Initial Certification: Garment  

Recertification: 1 m2 of material  
Corrosion Resistance 
Test (8.24) Annual  Complete hardware items  

Retroreflectivity and 
Flouorescence Test 
(8.39) 

Annual  Initial Certification: Garment  
Recertification: 1 m2 of material 

Flammability Test 
(8.41) Annual  Initial Certification: Garment  

Recertification: 1 m2 of material 
Single-Use 
Garments 

Design Requirements 
(6.1) Annual  Garment  

Liquidtight Integrity Test 
One (8.2) 

Initial Certification 
Only Annual Garment  

Biopenetration Test 
One (8.3) Annual  Garment  

Tensile Strength Test 
(8.4) Annual  Initial Certification: Garment  

Recertification: 1 m2 of material 

Burst Strength (8.5) Annual  Initial Certification: Garment  
Recertification: 1 m2 of material 

Puncture Propagation 
Tear Resistance Test 
(8.6) 

Annual  
GarmentInitial Certification: Garment 
Recertification : Year 1,3,5: 1 m2 of 
material; Year 2,4 -Garment 

Tear Resistance Test 
One (8.7) Annual  Initial Certification: Garment 

Recertification: 1 m2 of material 

Seam Breaking 
Strength Test (8.8) Annual 

GarmentInitial Certification: Garment 
Recertification : Year 1,3,5: 1 m length 
of prepared seam; Year 2,4 - Garment  

Total Heat Loss Test 
(8.34) Annual 1 m2 of composite materials  

Flammability Test 
(8.41) Annual Initial Certification: Garment  

Recertification: 1 m2 of material 
 



Report on Comments  –  November 2012 NFPA 1999
_______________________________________________________________________________________________
1999-2     Log #4  FAE-EMS

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

1999-14
Revise changes to definition of glove body as follows:

Any material, part, or subassembly used in the construction of the compliance product
that provides limited protection to interface areas.

The glove shall consist of a glove body and an interface component.
The glove shall extend circumferentially from the tip of the fingers to the wrist crease.
The portion of the glove that extends from the tip of the fingers to the wrist crease shall be considered to be

the glove body and shall meet the glove body   requirements in Section 7.2.3.
The portion of the glove that extends from the wrist crease up to the end of the entire glove shall be

considered to be the glove interface component and shall meet the glove interface component requirements in Section
7.2.3. The glove interface component shall create a close fit at the opening to restrict the entry of foreign particles. The
glove interface component shall allow the glove to fit closely around the wearer’s wrist.

The location of the wrist crease shall be determined by placing the glove on a measurement board palm
down and securing (locking) the finger tips down onto the board.

A one pound weight shall be attached to the end of the glove body, or glove interface component. The weight
shall not be attached to a knitted wristlet. The weight shall be applied evenly across the glove.

Two points shall be marked on the back side of the glove. The location of the points shall be determined by
measuring down the following distances from the finger crotch of digit two and from the finger crotch of digit three. The
distances below are given according to glove size.

a) XS: 9.46 cm (3.72 in.)
b) S: 10.04 cm (3.95 in.)
c) M: 10.68 cm (4.20 in.)
d) L: 11.21 cm (4.42 in.)
e) XL: 11.73 cm (4.62 in.)

A straight line shall be drawn on the back side of the glove using the two points. This line shall be drawn
around the side edges of the glove.

The glove shall be removed from the measurement board. A line shall be drawn on the palm side of the
glove by connecting the lines from the side edges of the glove.

The resulting straight line around the circumference of the glove shall be the location of the wrist crease.
The measurements given in a-e are palm lengths and are calculated by subtracting the median length of

digit 3 from the median hand length found for each glove size in Table 6.2.3.6 (a-e).
(See Tables 6.2.3.6 (a-e) on pages 15-17.)
Revise the text of the following paragraphs as indicated:

Work glove body materials shall be tested for puncture resistance as specified in Section 8.13, Puncture
Resistance Test One, and shall not puncture under an applied force of 45 N (10 lbf).

Work glove body and interface component materials shall be tested for resistance to cut as specified in Section
8.18, Cut Resistance Test, and shall have a cut distance resistance of not less than 25 mm (1 in.).

Work glove body palm composite materials shall be tested for abrasion resistance as specified in Section 8.27,
Abrasion Resistance Test Two, and shall show no wear-through after 1000 cycles.

Glove body and glove interface component materials shall be tested for flammability as specified in Section
8.41, Flammability Test, and shall have a flame spread time of 3.5 seconds or more.

Replace Table 6.2.3.6(a), Table 6.2.3.6(b), Table 6.2.3.6(c), Table 6.2.3.6(d), and Table 6.2.3.6(e) with the following:

****Insert Table 6.2.3.6 Here****

There is a conflict between Proposal 1999-14 and 1994-16. This comment recognizes that the change
suggested in Proposal 1994-16 should be adopted and implemented as provided in Proposal 1999-14. The specific
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Table 6.2.3.6 Sizing for Gloves 

Size 

Range for Hand Length Range for Hand Circumference 

millimeters inches millimeters inches 
Extra-small (XS) 16.25-17.25 6.40-6.79 16.25-20.25 6.40-7.97 

Small (S) 17.25-18.25 6.79-7.19 17.25-21.25 6.79-8.37 

Medium (M) 18.25-19.25 7.19-7.58 18.25-22.25 7.19-8.76 

Large (L) 19.25-20.25 7.58-7.79 19.25-23.25 7.58-9.15 

Extra-large (XL) 20.25-21.25 7.79-8.37 20.25-24.25 7.97-9.55 
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issue is the specification of the glove body relative to the wrist crease. In addition, the principal information used in
Tables 6.2.3.3(a-e) is not utilized in this standard and should be removed.

Accept the comment as written, but revise the following sections as indicated below:
The glove shall consist of a glove body and an optional interface component.

The optional portion of the glove that extends from the wrist crease up to the end of the entire glove shall be
considered to be the glove interface component and shall meet the glove interface component requirements in Section
7.2.3.
The glove interface component shall create a close fit at the opening to restrict the entry of foreign particles. The glove
interface component shall allow the glove to fit closely around the wearer’s wrist.

The measurements given in a-e are palm lengths and are calculated by subtracting the median length of
digit 3 from the median hand length found for each glove size in Tables 6.2.3.6 (a-e).

Retain Table 6.2.3.6(a), Table 6.2.3.6(b), Table 6.2.3.6(c), Table 6.2.3.6(d), and Table 6.2.3.6(e).
Work glove body palm composite materials shall be tested for abrasion resistance as specified in Section 8.27,

Abrasion Resistance Test Two, and shall show no wear-through after 1000 cycles.
The technical committee accepted the comment in part, and inserted the term "optional" to

paragraphs 6.2.3.3 and 6.2.3.3.3 to accommodate the wide variety of glove sleeve interfaces available. The TC believes
the Tables 6.2.3.6 (a-e) are for the time being needed, and possibly simplified in future revisions. The TC also deleted
the word "palm" because the abrasion resistance test now applies to the palm and the back of the glove.

Affirmative: 9  Negative: 1
3  Davis, J.,  Groce, D.,  Patrick, R.

HARRIS, D.:  I agree with the specifications, but why don't this gloves manufactured with a material or have material
added to provide Infection Control, so as to prevent "double gloving" on incident scenes.

_______________________________________________________________________________________________
1999-3     Log #6  FAE-EMS

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

1999-24
Maintain the current grip test.

The proposed grip test has not been properly validated through the determination of its reproducibility
in interlaboratory testing and has not been evaluated specifically for work gloves. In addition, no specific evaluation has
been undertaken to determine the applicability of the proposed criteria for emergency medical work gloves.

Affirmative: 10
3  Davis, J.,  Groce, D.,  Patrick, R.

HARRIS, D.:  Agree.
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_______________________________________________________________________________________________
1999-4     Log #7  FAE-EMS

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

1999-26
Delete the proposed performance for donning (proposed paragraph 7.2.3.8).

Delete the proposed test method for donning (proposed Section 8.30).
The proposed donning test has not been properly validated through the determination of its

reproducibility in interlaboratory testing and has not been evaluated specifically for work gloves. In addition, no specific
evaluation has been undertaken to determine the applicability of the proposed criteria for emergency medical work
gloves.

The technical committee believes that the new test better addresses liner inversion by providing
specific text to ensure that end users can repeatedly don and doff a glove.

Affirmative: 10
3  Davis, J.,  Groce, D.,  Patrick, R.

HARRIS, D.:  Agree.

_______________________________________________________________________________________________
1999-5     Log #5  FAE-EMS

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

1999-25
Delete the proposed test.

The proposed torque test has not been properly validated through the determination of its
reproducibility in interlaboratory testing and has not been evaluated specifically for work gloves. In addition, no specific
evaluation has been undertaken to determine the applicability of the proposed criteria for emergency medical work
gloves.

Affirmative: 10
3  Davis, J.,  Groce, D.,  Patrick, R.

HARRIS, D.:  Agree.
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_______________________________________________________________________________________________
1999-6     Log #8  FAE-EMS

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

1999-27, 1999-28, 1999-29, 1999-30, 1999-31, 1999-37, 1999-38, 1999-39
Revise text to read as follows:

Specimens shall be subjected to 10 cycles of washing and drying in accordance with the procedure specified in
Machine Cycle 1 3,Wash Temperature V III, and Drying Procedure Ai Aiii, of AATCC 135,

.
Changes to Section 8.4, Tensile Strength Test to read as follows:

Samples for conditioning shall be the entire complete garment at least 1 m (1 yard) square of material or whole
footwear covers.

Multiple-use garment samples shall be conditioned as specified in Section 8.1.3 8.1.9 and then conditioned as
specified in Section 8.1.2.

Changes to Section 8.5, Burst Strength Test to read as follows:
Samples for conditioning shall be complete garments at least 1 m (1 yard) square of material.
Multiple-use garment samples shall be conditioned as specified in Section 8.1.3 8.1.9 and then conditioned as

specified in Section 8.1.2.
Changes to Section 8.6, Puncture Propagation Tear Resistance Test to read as follows:

Samples for conditioning shall be complete garments at least 1 m (1 yard) square of material.
Samples shall be conditioned as specified in Section 8.1.3 8.1.9 and then conditioned as specified in Section

8.1.2.
Changes to Section 8.8, Seam Breaking Strength Test to read as follows:

Samples for conditioning shall be complete garments at least 1 m (1 yard) square of material.
Multiple-use garment samples shall be conditioned as specified in Section 8.1.3 8.1.9 and then conditioned as

specified in Section 8.1.2.
Changes to Section 8.35, Label Legibility and Durability Test to read as follows:

Samples for conditioning shall be complete garments at least 1 m (1 yard) square of material.
Multiple-use garment samples shall be conditioned as specified in Section 8.1.3 8.1.9.

Changes to Section 8.40, Tear Resistance Test to read as follows:
Samples for conditioning shall be complete garments at least 1 m (1 yard) square of material.
Samples shall be conditioned as specified in Section 8.1.3 8.1.9 and then conditioned as specified in Section

8.1.2.
Changes to Section 8.41, Flammability Test to read as follows:

Samples for conditioning shall be complete garments at least 1 m ( yard) square of material.
Garment samples shall be conditioned as specified in Section 8.1.3 8.1.9.

It is acknowledged that the conditioning of samples as full garments provides a means for better
replicating the normal laundering of material by providing a basis for having hardware and other full garment feature
contact other parts of the garment during the washing process. Nevertheless, this practice is variable and likely does not
yield any specific benefits to the end user for certain standardized tests such as the garment physical properties (tensile,
burst strength, puncture propagation tear resistance, tear resistance, label legibility and durability, and flammability. Full
garment conditioning has been maintained for both the liquid-tight integrity and biopenetration resistance tests as
applied to multiple-use garments. The proposed testing will permit interchangeable of data for certification against other
standards.

The Technical Committee rejected the comment, and refers the reader to Committee Comment
1999-7 (Log #1) and 1999-1 (Log #2).

Affirmative: 9  Negative: 1
3  Davis, J.,  Groce, D.,  Patrick, R.

HARRIS, D.:  I still fail to understand the Flammability Test. This this material/garment suppose to protect the "wearer"
in a heat atmosphere?

5Printed on  5/14/2012



Report on Comments  –  November 2012 NFPA 1999
_______________________________________________________________________________________________
1999-7     Log #1  FAE-EMS

_______________________________________________________________________________________________
Amanda H. Newsom, Underwriters Laboratories Inc.

1999-26
Revise text to read as follows:

When laundering complete garments, Tthe complete garment shall be washed with all closures fastened.
A commercial front-loading washer/extractor shall be used.
For complete garments or garment materials, a minimum of a 4.5 kg +/- 0.1 kg (10 lb +/- 0.2 lb) load shall be

used.  If ballast is needed to reach the minimum load size, materials similar to the test material shall be used. Two-thirds
the rated capacity of the washer shall not be exceeded.

The wash cycle procedure in Table 8.1.3.4 shall be followed. Water temperature shall be within ±3°C (±5°F) of
the value in the table.

The garments or garment materials shall be dried using a tumble dryer with a stack temperature of 38°C to
49°C (100°F to 120°F) when measured on an empty load 20 minutes into the drying cycle.

The garments or garment materials shall be tumbled for 60a minimum of 30 minutes or until samples are
completely dry and shall be removed immediately at the end of the drying cycle. At the conclusion of the final drying
cycle, the complete garment samples shall be allowed to air dry for at least 48 hours prior to conducting the test.

The gGarments and garment materials shall be washed and dried for a total of 25 washings and 25 drying
cycles.

For work gloves and work glove pouches, if ballast is needed to reach two-thirds capacity 7.5 oz Nomex ballast
shall be used. a minimum of a 4.5 kg +/- 0.1 kg (10 lb +/- 0.2 lb) load shall be used.  If ballast is needed to reach the
minimum load size, materials similar to the test material shall be used.  Two-thirds the rated capacity of the washer shall
not be exceeded.

Work gloves and work glove pouches shall be tumbled for 60 minutes and shall be removed immediately at
the end of the drying cycle. At the conclusion of the final drying cycle, the gloves or glove pouchesgarment shall be dried
on a forced air non-tumble drying mechanism operated at 10ºC above current room temperature until completely dry.

Wording was added to accommodate the washing and drying procedures for fabric materials as
specified in Table 4.4 from Comment on Log #CP2.

A minimum load size requirement was added to be consistent with other NFPA standards.
The use of a commercial washer/extractor was added to clarify the current practice of preconditioning samples in a

commercial machine and cycle as opposed to a residential washer/extractor machine and cycle.
Recommend drying time to be reduced to a minimum of 30 minutes. NFPA 1971-2007 references dry times of 60

minutes for structural fire-fighting garments, which are much heavier-weight garments than EMS garments. If structural
fire-fighting garments should dry for 60 minutes, then EMS garments should dry much faster.  Reducing the minimum
dry time will prevent over-drying which can cause damage to the materials.

Accept the comment in part, but delete the term "garment materials" where it appears in the comment.
Also, delete Section 8.1.3.10 and rewrite as follows:

Work gloves and work glove pouches shall be tumbled for 60 minutes and shall be removed immediately at
the end of the drying cycle. At the conclusion of the final drying cycle, the glove shall be dried on a forced air non-tumble
drying mechanism operated at 10ºC (+/- 2 ºC) above current room temperature until completely dry.

The technical committee removed preconditioning of garment material in Committee Comment
1999-1 (Log #2), because it believes that the interaction of the garment design and the performance properties of the
materials can only be evaluated by preconditioning whole garments. The TC also revised paragraph 8.1.3.10 to add a
tolerance for glove drying.

Affirmative: 10
3  Davis, J.,  Groce, D.,  Patrick, R.

HARRIS, D.:  What determines or is "25 wash cycles?"
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_______________________________________________________________________________________________
1999-8     Log #3  FAE-EMS

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

1999-26
Revise text to read as follows:

Specimens shall consist of each composite of the palm, palm side of the fingers, and back of the glove with.
Where the specimens of the palm, palm side of the fingers, and back of the glove are identical, only one

representative composite shall be required to be tested.
Renumber 8.13.8 and 8.13.9 as 8.13.9 and 8.13.10, respectively.
Add new Section 8.13.8 to read as follows:

Specimens shall be representative of each glove body composite construction. All variations in composite
construction and the order of layering of composite materials shall constitute a new composite and shall be tested
separately. Where a composite is identical to another composite except for additional reinforcement layer(s), the
composite with no reinforcement layers shall be representative of the composite with reinforcement layer(s). Specimens
shall not include seams except in the following cases: 1) Ridged areas or similar where stitching is used to create
specific performance characteristics rather than for glove assembly 2) When there are size constraints of a material
making it necessary to allow stitching in order to create the sample size required. Stitching shall be of the same type as
is used in the actual glove construction.

Proposed procedures are not appropriate for examination and cleaning gloves.

Revise text to read as follows:

Delete Section 8.13.7.1 and add the following (from the 2008 edition):
Specimens shall consist of each composite of the palm, palm side of the fingers, and back of the glove with

layers arranged in the proper order.
Delete Section 8.13.7.2, and add the following (from 2008 edition):

Where the specimens of the palm, palm side of the fingers, and back of the glove are identical, only one
representative composite shall be required to be tested.

Add new Section 8.13.8 to read as follows:

Specimens shall be representative of the glove body composite construction at the following glove areas as
described in 8.1.X: A-P, B-P, D-P, E-P, F-P, G-P, H-P, I-P. Where the specimen composites of the palm and palm side
of the fingers are identical, only one representative composite shall be required to be tested. All variations in composite
construction and the order of layering of composite materials shall constitute a new composite and shall be tested
separately. Where a composite is identical to another composite except for additional reinforcement layer(s), the
composite with no reinforcement layers shall be representative of the composite with reinforcement layer(s). Specimens
shall not include seams except in the following cases: 1) Ridged areas or similar where stitching is used to create
specific performance characteristics rather than for glove assembly 2) When there are size constraints of a material
making it necessary to allow stitching in order to create the sample size required. Stitching shall be of the same type as
is used in the actual glove construction.

Renumber existing Sections 8.13.8 and 8.13.9 as Sections 8.13.9 and 8.13.10, respectively.
The technical committee accepted the comment in principle because the puncture testing on

work gloves is different from puncture testing on examination and cleaning gloves. The TC reinstated the original text for
the examination and cleaning gloves, and introduced the new text for work gloves only. The TC also updated the
puncture testing to harmonize with the areas specified in NFPA 1951.

Affirmative: 9  Abstain: 1
3  Davis, J.,  Groce, D.,  Patrick, R.

HARRIS, D.:  No comment given.
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_______________________________________________________________________________________________
1999-9     Log #CC2  FAE-EMS

_______________________________________________________________________________________________
Technical Committee on Emergency Medical Services Protective Clothing and Equipment,

1999-9, 1999-26
Add new text to read as follows:

Specimens shall be representative of the glove body composite construction at the following glove areas as
described in Section 8.1.14 and shall not include seams: A-P, B-P, D-P, E-P, F-P, G-P, H-P, I-P, A-B, B-B, D-B, E-B,
F-B, G-B, H-B, I-B. Specimens shall be representative of each glove body composite construction. All variations in
composite construction and the order of layering of composite materials shall constitute a new composite and shall be
tested separately. Where a composite is identical to another composite except for additional reinforcement layer(s), the
composite with no reinforcement layers shall be representative of the composite with reinforcement layer(s). Specimens
shall not include seams except in the following cases: 1) Ridged areas or similar where stitching is used to create
specific performance characteristics rather than for glove assembly 2) When there are size constraints of a material
making it necessary to allow stitching in order to create the sample size required. Stitching shall be of the same type as
is used in the actual glove construction.

Specimens shall be taken from the palm area of the gloves representative of the glove body composite
construction at the following glove areas as described in 8.1.14 and shall not include seams: A-P, B-P, D-P, E-P, F-P,
G-P, H-P, I-P, A-B, B-B, D-B, E-B, F-B, G-B, H-B, I-B. Specimens shall be representative of each glove body composite
construction. Samples and specimens shall be permitted to be materials representative of those used in the construction
of the glove. Specimens shall consist of a separable layer outside the barrier layer of the glove composite.

Revise text to read as follows:
Specimens for testing shall be taken from the each exterior surface of the footwear, including the tongue and

outsole, but excluding emblems, visibility markings, gusset, zipper, laces, eyelets, and any other external hardware.
The technical committee is providing these comments to align the cut test and abrasion test areas with

the areas specified in NFPA 1951.
ROP Log #1999-9 included text to make areas of footwear testing more clear.  The Flammability test was not

considered in this proposal.  Clarification is needed with this test as to how many exterior surfaces should be tested
given that boots have many external surfaces, some of them small.  Some components such as hardware cannot be
obtained in a specimen size compatible with this test method.

Affirmative: 9  Negative: 1
3  Davis, J.,  Groce, D.,  Patrick, R.

HARRIS, D.:  Again I have to ask why is there no "Bloodborne Pathogen Material included into this garment's
construction.
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_______________________________________________________________________________________________
1999-10     Log #CC1  FAE-EMS

_______________________________________________________________________________________________
Technical Committee on Emergency Medical Services Protective Clothing and Equipment,

1999-26
Revise text to read as follows:

After the conditioning described in Section 8.31.3, the wrist crease location shall be marked as described in
Section X.X.X.X 6.2.3.3.1 on each specimen around the entire glove +0/-3 mm (+0/-0.25 in.). Then, in the same manner,
the maximum water height line shall also be marked on each specimen 25 50 mm (12 in.) +0/-3 mm (+0/-0.25 in.) below
(towards the fingers) the location of the wrist crease around the entire glove.  Then, in the same manner, the minimum
water height line shall also be marked on each specimen 50 75 mm (2 3 in.) +0/-3 mm (+0/-0.25 in.) below (towards the
fingers) the location of the wrist crease around the entire glove.

The technical committee is revising this paragraph to match the accepted proposal to Log #1999-35.

Affirmative: 10
3  Davis, J.,  Groce, D.,  Patrick, R.

HARRIS, D.:  No comment given.

9Printed on  5/14/2012
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