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Information on NFPA Codes and Standards Development

I. Applicable Regulations. The primary rules governing the processing of NFPA documents (codes, standards, recommended practices, 
and guides) are the NFPA Regulations Governing Committee Projects (Regs). Other applicable rules include NFPA Bylaws, NFPA 
Technical Meeting Convention Rules, NFPA Guide for the Conduct of Participants in the NFPA Standards Development Process, and 
the NFPA Regulations Governing Petitions to the Board of Directors from Decisions of the Standards Council. Most of these rules and 
regulations are contained in the NFPA Directory. For copies of the Directory, contact Codes and Standards Administration at NFPA 
Headquarters; all these documents are also available on the NFPA website at “www.nfpa.org.” 

The following is general information on the NFPA process. All participants, however, should refer to the actual rules and regulations for a 
full understanding of this process and for the criteria that govern participation. 

II. Technical Committee Report. The Technical Committee Report is defined as “the Report of the Technical Committee and Technical 
Correlating Committee (if any) on a document. A Technical Committee Report consists of the Report on Proposals (ROP), as modified by 
the Report on Comments (ROC), published by the Association.” 

III. Step 1: Report on Proposals (ROP). The ROP is defined as “a report to the Association on the actions taken by Technical Committees 
and/or Technical Correlating Committees, accompanied by a ballot statement and one or more proposals on text for a new document or 
to amend an existing document.” Any objection to an action in the ROP must be raised through the filing of an appropriate Comment for 
consideration in the ROC or the objection will be considered resolved. 

IV. Step 2: Report on Comments (ROC). The ROC is defined as “a report to the Association on the actions taken by Technical Committees 
and/or Technical Correlating Committees accompanied by a ballot statement and one or more comments resulting from public review of 
the Report on Proposals (ROP).” The ROP and the ROC together constitute the Technical Committee Report. Any outstanding objection 
following the ROC must be raised through an appropriate Amending Motion at the Association Technical Meeting or the objection will be 
considered resolved. 

V. Step 3a: Action at Association Technical Meeting. Following the publication of the ROC, there is a period during which those wishing 
to make proper Amending Motions on the Technical Committee Reports must signal their intention by submitting a Notice of Intent to 
Make a Motion. Documents that receive notice of proper Amending Motions (Certified Amending Motions) will be presented for action at 
the annual June Association Technical Meeting. At the meeting, the NFPA membership can consider and act on these Certified Amending 
Motions as well as Follow-up Amending Motions, that is, motions that become necessary as a result of a previous successful Amending 
Motion. (See 4.6.2 through 4.6.9 of Regs for a summary of the available Amending Motions and who may make them.) Any outstanding 
objection following action at an Association Technical Meeting (and any further Technical Committee consideration following successful 
Amending Motions, see Regs at 4.7) must be raised through an appeal to the Standards Council or it will be considered to be resolved. 

VI. Step 3b: Documents Forwarded Directly to the Council. Where no Notice of Intent to Make a Motion (NITMAM) is received and 
certified in accordance with the Technical Meeting Convention Rules, the document is forwarded directly to the Standards Council for 
action on issuance. Objections are deemed to be resolved for these documents. 

VII. Step 4a: Council Appeals. Anyone can appeal to the Standards Council concerning procedural or substantive matters related to the 
development, content, or issuance of any document of the Association or on matters within the purview of the authority of the Council, as 
established by the Bylaws and as determined by the Board of Directors. Such appeals must be in written form and filed with the Secretary 
of the Standards Council (see 1.6 of Regs). Time constraints for filing an appeal must be in accordance with 1.6.2 of the Regs. Objections 
are deemed to be resolved if not pursued at this level. 

VIII. Step 4b: Document Issuance. The Standards Council is the issuer of all documents (see Article 8 of Bylaws). The Council acts on 
the issuance of a document presented for action at an Association Technical Meeting within 75 days from the date of the recommendation 
from the Association Technical Meeting, unless this period is extended by the Council (see 4.8 of Regs). For documents forwarded directly 
to the Standards Council, the Council acts on the issuance of the document at its next scheduled meeting, or at such other meeting as the 
Council may determine (see 4.5.6 and 4.8 of Regs). 

IX. Petitions to the Board of Directors. The Standards Council has been delegated the responsibility for the administration of the codes 
and standards development process and the issuance of documents. However, where extraordinary circumstances requiring the intervention 
of the Board of Directors exist, the Board of Directors may take any action necessary to fulfill its obligations to preserve the integrity of the 
codes and standards development process and to protect the interests of the Association. The rules for petitioning the Board of Directors 
can be found in the Regulations Governing Petitions to the Board of Directors from Decisions of the Standards Council and in 1.7 of the 
Regs. 

X. For More Information. The program for the Association Technical Meeting (as well as the NFPA website as information becomes 
available) should be consulted for the date on which each report scheduled for consideration at the meeting will be presented. For copies 
of the ROP and ROC as well as more information on NFPA rules and for up-to-date information on schedules and deadlines for processing 
NFPA documents, check the NFPA website (www.nfpa.org) or contact NFPA Codes & Standards Administration at 617-984-7246. 
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2010 Annual Revision Cycle ROC Contents 
 

by NFPA Numerical Designation 
 

Note:  Documents appear in numerical order. 
 

 
NFPA No. Type Action Title Page No. 

 
 

25 P Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems .............. 25-1 
 
30B P Code for the Manufacture and Storage of Aerosol Products ..................................................................... 30B-1 
 
33 P Standard for Spray Application Using Flammable or Combustible Materials............................................. 33-1 
 
34 P Standard for Dipping and Coating Processes Using Flammable or Combustible Liquids ........................... 34-1 
  (To be retitled as Standard for Dipping, Coating, and Printing Processes Using Flammable or Combustible 

Liquids) 
 
40 R Standard for the Storage and Handling of Cellulose Nitrate Film ............................................................... 40-1 
 
58 P Liquefied Petroleum Gas Code ................................................................................................................... 58-1 
 
73 P Electrical Inspection Code for Existing Dwellings ..................................................................................... 73-1 
  (To be retitled as Standard for Electrical Inspections for Existing Dwellings) 
 
86 P Standard for Ovens and Furnaces ............................................................................................................... 86-1 
 
87 N Recommended Practice for Fluid Heaters ................................................................................................... 87-1 
 
88A P Standard for Parking Structures ............................................................................................................... 88A-1 
 
96 P Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations ........................ 96-1 
 
160 P Standard for the Use of Flame Effects Before an Audience ...................................................................... 160-1 
 
204 P Standard for Smoke and Heat Venting ...................................................................................................... 204-1 
 
303 P Fire Protection Standard for Marinas and Boatyards ................................................................................ 303-1 
 
307 P Standard for the Construction and Fire Protection of Marine Terminals, Piers, and Wharves .................. 307-1 
 
502 P Standard for Road Tunnels, Bridges, and Other Limited Access Highways ............................................. 502-1 
 
556 N Guide on Methods for Evaluating Fire Hazard to Occupants of Passenger Road Vehicles ....................... 556-1 
 
654 P Standard for the Prevention of Fire and Dust Explosions from the Manufacturing, Processing, 
  and Handling of Combustible Particulate Solids ....................................................................................... 654-1 
 
780 P Standard for the Installation of Lightning Protection Systems  ................................................................. 780-1 
 
1000 P Standard for Fire Service Professional Qualifications Accreditation and Certification Systems ............. 1000-1 
 
1126 P Standard for the Use of Pyrotechnics Before a Proximate Audience ...................................................... 1126-1 
 
1145 P Guide for the Use of Class A Foams in Manual Structural Fire Fighting ................................................ 1145-1 
 
 
 
 
 
 
 

TYPES OF ACTION 
 

P  Partial Revision C  Complete Revision N  New Document R  Reconfirmation W  Withdrawal 
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2010 Annual Revision Cycle ROC 
Committees Reporting 

 Type Action Page No. 
Aerosol Products   
    30B Code for the Manufacture and Storage of Aerosol Products P 30B-1 
   
Finishing Processes   
     33 Standard for Spray Application Using Flammable or Combustible Materials P 33-1 
     34 Standard for Dipping and Coating Processes Using Flammable or Combustible Liquids P 34-1 
   
Forest  and Rural Fire Protection   
     1145 Guide for the Use of Class A Foams in Manual Structural Fire Fighting P 1145-1 
   
Garages and Parking Structures   
     88A Standard for Parking Structures P 88A-1 
 
Handling and Conveying of Dusts, Vapors, and Gases 

  

     654 Standard for the Prevention of Fire and Dust Explosions from the Manufacturing, Processing, and 
Handling of Combustible Particulate Solids 

 
P 

 
654-1 

   
Hazard and Risk of Contents and Furnishings   
     556 Guide on Methods for Evaluating Fire Hazard to Occupants of Passenger Road Vehicles N 556-1 
   
Hazardous Chemicals   
     40 Standard for the Storage and Handling of Cellulose Nitrate Film R 40-1 
 
Inspection, Testing, and Maintenance of Water-Based Systems 

  

     25 Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems P 25-1 
   
Lightning Protection   
     780 Standard for the Installation of Lightning Protection Systems P 780-1 
   
Liquefied Petroleum Gases   
     58 Liquefied Petroleum Gas Code P 58-1 
   
Marinas and Boatyards   
     303 Fire Protection Standard for Marinas and Boatyards P 303-1 
   
Marine Terminals   
     307 Standard for the Construction and Fire Protection of Marine Terminals, Piers, and Wharves P 307-1 
   
National Electrical Code   
  Electrical Systems Maintenance   
     73 Electrical Inspection Code for Existing Dwellings P 73-1 
   
Ovens and Furnaces   
     86 Standard for Ovens and Furnaces P 86-1 
     87 Recommended Practice for Fluid Heaters N 87-1 
   
Professional Qualifications   
  Accreditation and Certification to Fire Service Professional Qualifications    
     1000 Standard for Fire Service Professional Qualifications Accreditation and Certification Systems P 1000-1 
   
Road Tunnel and Highway Fire Protection   
     502 Standard for Road Tunnels, Bridges, and Other Limited Access Highways P 502-1 
   
Smoke Management Systems   
     204 Standard for Smoke and Heat Venting P 204-1 
   
Special Effects   
    160 Standard for the Use of Flame Effects Before an Audience P 160-1 
    1126 Standard for the Use of Pyrotechnics Before a Proximate Audience P 1126-1 
   
Venting Systems for Cooking Appliances   
     96 Standard for Ventilation Control and Fire Protection of Commercial Cooking Operations P 96-1 
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Documents Without Comments 
 
The documents listed below appeared in the 2010 Annual Revision Cycle Report on Proposals but did not receive 
comments.  Therefore, no reports of these documents appear in this Report on Comments. 
 
312 P Standard for Fire Protection of Vessels During Construction, Conversion, Repair, and Lay-UP 
 
1071 C Standard for Emergency Vehicle Technician Professional Qualifications 
 
The following document has changed reporting cycle as indicated below: 
 
NFPA 204 
The Technical Committee Report on NFPA 204, Standard for Smoke and Heat Venting, is included in this Report on 
Comments for action at this meeting.  The original Report was published in the 2009 Fall Revision Cycle Report on 
Proposals and is republished here for the convenience of the reader. 
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FORM FOR FILING NOTICE OF INTENT TO MAKE A MOTION (NITMAM) 

AT AN ASSOCIATION TECHNICAL MEETING 
2010 ANNUAL REVISION CYCLE 

FINAL DATE FOR RECEIPT OF NITMAM:  5:00 pm EDST, April 9, 2010 
 

If you have questions about filling out or filing the NITMAM, please contact the 
Codes and Standards Administration at 617-984-7249 

 
For further information on the Codes- and Standards-Making Process see the NFPA 

website (www.nfpa.org) 

 FOR OFFICE USE ONLY 
 

Log #:  
 
Date Rec'd:  
 

 
Date______8/10/2005__________Name__John B. Smith_________________________________________Tel. No.617-555-1212 _ 

Company or Affiliation ___________John B. Smith Consulting___________________Email Address__________________________ 

Street Address_____________9 Seattle Street____________________City_______Seattle____________State__WA__Zip 02255__ 
 
1.   (a) NFPA Document (include Number and Title)_ National Fire Alarm Code/NFPA 72 1999ed____________________________________    
      (b) Proposal or Comment Number____72-5_______________________________ 
      (c) Section/Paragraph _______1.5.8.1 ______________________________ 

2. Motion to be made.   Please check one (See also 4.6 of the Regulations Governing Committee Projects): 
  
(a)  Proposal 
     X        (1) Accept.                                   (2) Accept an Identifiable Part.*   
            _ (3) Accept as modified by the TC.               (4) Accept an Identifiable Part as modified by TC.* 
 
(b) Comment 
      (1) Accept.                       (2) Accept an Identifiable Part. *          (3) Accept as modified by the TC. 
       (4) Accept an Identifiable Part as modified by TC.*      __    (5) Reject                     (6) Reject an Identifiable Part.*  
  
(c) Return Technical Committee Report for Further Study 
    _____ (1) Return entire Report.                      (2) Return a portion of a Report in the form of a proposal and related comment(s). 
   _____ (3) Return a portion of a Report in the form of identifiable part(s) of a proposal and related comment(s). (Identify the specific  
       portion of the proposal and the related comments below)* 
 
* Clearly identify the Identifiable Part(s) indicated above (use separate sheet if required). 

________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________ 

________________________________________________________________________________________________________________________ 

 
 3. I am entitled to make this motion in accordance with 4.6.8 of the Regulations Governing Committee Projects, as follows [check (a), 
(b), or (c)]:  
 
(a)_X_ This motion may be made by the original submitter or their designated representative, and I am the [if you check (a) indicate one 

of the following]: 

 X     I am the original submitter of the proposal or comment or  

 ___I am the submitter’s designated representative (attach written authorization signed by the original submitter) 

 (b)____This motion may be made by a Technical Committee Member and I am a Member of the responsible Technical Committee. 

(c)____This motion may be made by anyone. 

 
 

(Form continued on next page) 
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NITMAM form (continued) 
 
4.  Comments or Clarification (optional): This NITMAM will be reviewed by a Motions Committee.  In addition to determining 
whether your Amending Motion is proper, the Committee may take other actions as described in 2.3 of the Technical Meeting 
Convention Rules as follows: 
 

Restating and Grouping of Motions. Upon request or on its own initiative, and in consultation with the mover(s), the 
Motions Committee may: (a) restate an Amending Motion to facilitate the making of a proper motion or to clarify the 
intent of the mover; and (b) group Amending Motions which are dependent on one another into a single Amending 
Motion.  Dependent motions are motions that the mover(s) wish to be considered by the assembly and voted on as single 
up or down package.  In addition to the foregoing, the Motions Committee may take such other actions or make such 
other recommendations as will facilitate the fair and efficient consideration of motions within the available time. 

 
The NFPA Staff may contact you to clarify your motion or to consult on the permitted actions in 2.3.  If you have any comments, 
suggestions or requests of the Motions Committee as it reviews your NITMAM and considers actions permitted in 2.3, please provide 
them below. (Use additional sheet if necessary): 
 
_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________  

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________  

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________ 

_____________________________________________________________________________________________________________  

 
 
Name (please print):______John B. Smith_______________________________________________________________ 

 
 

Signature (required):_____________________________________________________________________ 
 
 
 (Note: This NITMAM will be reviewed, and if proper, your Amending Motion will be certified in accordance with the Technical 
Meeting Convention Rules and posted on the NFPA website by May 7, 2010.   Documents that have Certified Amending Motions 
will be considered at the June 2010 Annual Meeting Technical Committee Report Session.  In order to have your Certified 
Amending Motion considered at that meeting you must appear, sign in, and make the motion as prescribed in the Convention 
Rules). 

 
 

PLEASE USE A SEPARATE NITMAM FORM FOR EACH AMENDING MOTION YOU WISH TO MAKE 
 

Mail to:  Secretary, Standards Council, National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471  
NFPA Fax:  (617) 770-3500 
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FORM FOR FILING NOTICE OF INTENT TO MAKE A MOTION (NITMAM) 

AT AN ASSOCIATION TECHNICAL MEETING 
2010 ANNUAL REVISION CYCLE 

FINAL DATE FOR RECEIPT OF NITMAM:  5:00 pm EDST, APRIL 9, 2010 
 

If you have questions about filling out or filing the NITMAM, please contact the 
Codes and Standards Administration at 617-984-7249 

 
For further information on the Codes- and Standards-Making Process, see the NFPA 

website (www.nfpa.org) 

 FOR OFFICE USE ONLY 
 

Log #:  
 
Date Rec'd:  
 

 
Date________________Name________________________________________________Tel. No.  

Company or Affiliation __________________________________________________Email Address  

Street Address_________________________________City________________________State______Zip _________________ 
 
1.   (a) NFPA Document (include Number and Title)_______________________________________________________________    
      (b) Proposal or Comment Number____________________ 
      (c) Section/Paragraph _____________________________________ 

2. Motion to be made.   Please check one: (See also 4.6 of the Regulations Governing Committee Projects) 
  
(a)  Proposal 
      _(1) Accept.                                     (2) Accept an Identifiable Part.*   
            __ (3) Accept as modified by the TC.               (4) Accept an Identifiable Part as modified by TC.* 
 
(b) Comment 
      (1) Accept.                       (2) Accept an Identifiable Part.*          (3) Accept as modified by the TC. 
       (4) Accept an Identifiable Part as modified by TC.*      __    (5) Reject                     (6) Reject an Identifiable Part.*  
  
(c) Return Technical Committee Report for Further Study 
    _____ (1) Return entire Report.                      (2) Return a portion of a Report in the form of a proposal and related comment(s). 
   _____ (3) Return a portion of a Report in the form of identifiable part(s) of a proposal and related comment(s). (Identify the specific  
       portion of the proposal and the related comments below)* 
 
* Clearly identify the Identifiable Part(s) indicated above (use separate sheet if required). 
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________

___________________________________________________________________________________________________________ 

 
 3. I am entitled to make this motion in accordance with 4.6.8 of the Regulations Governing Committee Projects, as follows: [(check (a), 
(b), or (c)].  
 
(a)____ This motion may be made by the original submitter or their designated representative, and I am the [(if you check (a) indicate   

 one of the following)]: 

 ___I am the original submitter of the proposal or comment, or  

 ___I am the submitter’s designated representative (attach written authorization signed by the original submitter) 

(b)____This motion may be made by a Technical Committee Member and I am a Member of the responsible Technical Committee. 

(c)____This motion may be made by anyone. 

 
 

(Form continued on next page) 
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NITMAM form (continued) 
 
4.  Comments or Clarification (optional): This NITMAM will be reviewed by a Motions Committee.  In addition to 
determining whether your Amending Motion is proper, the Committee may take other actions as described in 2.3 of the 
Technical Meeting Convention Rules as follows: 
 

Restating and Grouping of Motions. Upon request or on its own initiative, and in consultation with the 
mover(s), the Motions Committee may: (a) restate an Amending Motion to facilitate the making of a proper 
motion or to clarify the intent of the mover; and (b) group Amending Motions which are dependent on one 
another into a single Amending Motion.  Dependent motions are motions that the mover(s) wish to be 
considered by the assembly and voted on as single up or down package.  In addition to the foregoing, the 
Motions Committee may take such other actions or make such other recommendations as will facilitate the 
fair and efficient consideration of motions within the available time. 

 
The NFPA Staff may contact you to clarify your motion or to consult on the permitted actions in 2.3.  If you have any 
comments, suggestions, or requests of the Motions Committee as it reviews your NITMAM and considers actions permitted 
in 2.3, please provide them below. (Use additional sheet if necessary): 
 
__________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________  

__________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________  

__________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________ 

__________________________________________________________________________________________________________________________ 

 
Name (please print):_____________________________________________________________________ 

 
 

Signature (required):_____________________________________________________________________ 
 
 
 (Note: This NITMAM will be reviewed, and if proper, your Amending Motion will be certified in accordance with the Technical 
Meeting Convention Rules and posted on the NFPA website by May 7, 2010.   Documents that have Certified Amending Motions 
will be considered at the June 2010 Annual Meeting Technical Committee Report Session.  In order to have your Certified 
Amending Motion considered at that meeting, you must appear, sign in, and make the motion as prescribed in the Convention 
Rules). 

PLEASE USE A SEPARATE NITMAM FORM FOR EACH AMENDING MOTION YOU WISH TO MAKE. 
 

Mail to:  Secretary, Standards Council, National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471  
NFPA Fax:  (617) 770-3500 
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Sequence of Events Leading to Issuance of an NFPA Committee Document  

Step 1   Call for Proposals 

▼            Proposed new document or new edition of an existing document is entered into one of two yearly revision 
cycles, and a Call for Proposals is published.  

Step 2    Report on Proposals (ROP) 

▼            Committee meets to act on Proposals, to develop its own Proposals, and to prepare its Report.  

▼            Committee votes by written ballot on Proposals. If two-thirds approve, Report goes forward. Lacking two-
thirds approval, Report returns to Committee.  

▼            Report on Proposals (ROP) is published for public review and comment.  

Step 3    Report on Comments (ROC) 

▼            Committee meets to act on Public Comments to develop its own Comments, and to prepare its report.  

▼            Committee votes by written ballot on Comments. If two-thirds approve, Report goes forward. Lacking two-
thirds approval, Report returns to Committee.  

▼            Report on Comments (ROC) is published for public review.  

Step 4    Association Technical Meeting 

▼            “Notices of intent to make a motion” are filed, are reviewed, and valid motions are certified for presentation 
at the Association Technical Meeting. (“Consent Documents” that have no certified motions bypass the Association 
Technical Meeting and proceed to the Standards Council for issuance.)  

▼            NFPA membership meets each June at the Association Technical Meeting and acts on Technical 
Committee Reports (ROP and ROC) for documents with “certified amending motions.”  

▼            Committee(s) vote on any amendments to Report approved at NFPA Annual Membership Meeting.  

Step 5    Standards Council Issuance 

▼            Notification of intent to file an appeal to the Standards Council on Association action must be filed within 20 
days of the NFPA Annual Membership Meeting.  

▼            Standards Council decides, based on all evidence, whether or not to issue document or to take other 
action, including hearing any appeals.  
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The Association Technical Meeting 

The process of public input and review does not end with the publication of the ROP and ROC. Following the 
completion of the Proposal and Comment periods, there is yet a further opportunity for debate and discussion through 
the Association Technical Meeting that takes place at the NFPA Annual Meeting.  

The Association Technical Meeting provides an opportunity for the final Technical Committee Report (i.e., the ROP 
and ROC) on each proposed new or revised code or standard to be presented to the NFPA membership for the 
debate and consideration of motions to amend the Report. The specific rules for the types of motions that can be 
made and who can make them are set forth in NFPA’s rules, which should always be consulted by those wishing to 
bring an issue before the membership at an Association Technical Meeting. The following presents some of the main 
features of how a Report is handled.  

The Filing of a Notice of Intent to Make a Motion. Before making an allowable motion at an Association Technical 
Meeting, the intended maker of the motion must file, in advance of the session, and within the published deadline, a 
Notice of Intent to Make a Motion. A Motions Committee appointed by the Standards Council then reviews all notices 
and certifies all amending motions that are proper. The Motions Committee can also, in consultation with the makers 
of the motions, clarify the intent of the motions and, in certain circumstances, combine motions that are dependent on 
each other together so that they can be made in one single motion. A Motions Committee report is then made 
available in advance of the meeting listing all certified motions. Only these Certified Amending Motions, together with 
certain allowable Follow-Up Motions (that is, motions that have become necessary as a result of previous successful 
amending motions) will be allowed at the Association Technical Meeting.  

Consent Documents. Often there are codes and standards up for consideration by the membership that will be 
noncontroversial and no proper Notices of Intent to Make a Motion will be filed. These “Consent Documents” will 
bypass the Association Technical Meeting and head straight to the Standards Council for issuance. The remaining 
documents are then forwarded to the Association Technical Meeting for consideration of the NFPA membership. 

What Amending Motions Are Allowed. The Technical Committee Reports contain many Proposals and Comments 
that the Technical Committee has rejected or revised in whole or in part. Actions of the Technical Committee 
published in the ROP may also eventually be rejected or revised by the Technical Committee during the development 
of its ROC. The motions allowed by NFPA rules provide the opportunity to propose amendments to the text of a 
proposed code or standard based on these published Proposals, Comments, and Committee actions. Thus, the list of 
allowable motions include motions to accept Proposals and Comments in whole or in part as submitted or as modified 
by a Technical Committee action. Motions are also available to reject an accepted Comment in whole or part. In 
addition, Motions can be made to return an entire Technical Committee Report or a portion of the Report to the 
Technical Committee for further study.  

The NFPA Annual Meeting, also known as the NFPA Conference & Expo, takes place in June of each year. A second 
Fall membership meeting was discontinued in 2004, so the NFPA Technical Committee Report Session now runs 
once each year at the Annual Meeting in June.  

Who Can Make Amending Motions. NFPA rules also define those authorized to make amending motions. In many 
cases, the maker of the motion is limited by NFPA rules to the original submitter of the Proposal or Comment or his or 
her duly authorized representative. In other cases, such as a Motion to Reject an accepted Comment, or to Return a 
Technical Committee Report or a portion of a Technical Committee Report for Further Study, anyone can make these 
motions. For a complete explanation, the NFPA Regs should be consulted.  
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Action on Motions at the Association Technical Meeting. In order to actually make a Certified Amending Motion at 
the Association Technical Meeting, the maker of the motion must sign in at least an hour before the session begins. In 
this way a final list of motions can be set in advance of the session. At the session, each proposed document up for 
consideration is presented by a motion to adopt the Technical Committee Report on the document. Following each such 
motion, the presiding officer in charge of the session opens the floor to motions on the document from the final list of 
Certified Amending Motions followed by any permissible Follow-Up Motions. Debate and voting on each motion 
proceeds in accordance with NFPA rules. NFPA membership is not required in order to make or speak to a motion, but 
voting is limited to NFPA members who have joined at least 180 days prior to the Association Technical Meeting and 
have registered for the meeting. At the close of debate on each motion, voting takes place, and the motion requires a 
majority vote to carry. In order to amend a Technical Committee Report, successful amending motions must be 
confirmed by the responsible Technical Committee, which conducts a written ballot on all successful amending motions 
following the meeting and prior to the document being forwarded to the Standards Council for issuance.  

Standards Council Issuance 

One of the primary responsibilities of the NFPA Standards Council, as the overseer of the NFPA codes and standards 
development process, is to act as the official issuer of all NFPA codes and standards. When it convenes to issue NFPA 
documents, it also hears any appeals related to the document. Appeals are an important part of assuring that all NFPA 
rules have been followed and that due process and fairness have been upheld throughout the codes and standards 
development process. The Council considers appeals both in writing and through the conduct of hearings at which all 
interested parties can participate. It decides appeals based on the entire record of the process as well as all 
submissions on the appeal. After deciding all appeals related to a document before it, the Council, if appropriate, 
proceeds to issue the document as an official NFPA code or standard. Subject only to limited review by the NFPA 
Board of Directors, the decision of the Standards Council is final, and the new NFPA code or standard becomes 
effective twenty days after Standards Council issuance.  

  



 xii 

 
 

Key to Comment Headings 
 

The first line of every proposal includes the following information: 
 

 
Document No. 

 
Proposal No. 

Log 
No. 

Paragraph 
Reference 

Committee 
Action 

101 6 38 3.4 Accept 
 
Example: 101-6 Log #38  Final Action: Accept 
                 (3.4)      
                 

 
 

TYPES OF ACTION 
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Committee Scope:  This Committee shall have primary responsibility 
for documents on the prevention, control, and extinguishment of fires and 
explosions in the design, construction, installation, operation, and maintenance 
of facilities and systems processing or conveying flammable or combustible 
dusts, gases, vapors, and mists. 

  This list represents the membership at the time the Committee was 
balloted on the text of this edition. Since that time, changes in the 
membership may have occurred. A key to classifications is found at 
the front of this book. 

This portion of the Technical Committee Report of the Committee on 
Handling and Conveying of Dusts, Vapors, and Gases is presented for 
adoption.

This Report on Comments was prepared by the Technical Committee on 
Handling and Conveying of Dusts, Vapors, and Gases, and documents 
its action on the comments received on its Report on Proposals on NFPA 
654, Standard for Prevention of Fire and Dust Explosions from the 
Manufacturing, Processing, and Handling of Combustible Particulate 
Solids, 2006 edition, as published in the Report on Proposals for the 2010 
Annual Revision Cycle.

This Report on Comments has been submitted to letter ballot of the 
Technical Committee on Handling and Conveying of Dusts, Vapors, and 
Gases, which consists of 29 voting members.  The results of the balloting, after 
circulation of any negative votes, can be found in the report.
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_______________________________________________________________ 
654-1 Log #CC1  Final Action: Accept 
(Entire Document) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-5 
Recommendation: Revise the following text as indicated and make the same 
change in any other part of the standard as appropriate to replace “dust 
collector” with “air-material separator”. 
5.3.2.1 Each duct, enclosed conveyor, silo, bunker, air-material separator 
cyclone, dust collector, or other vessel containing a combustible dust in 
sufficient quantity or conditions to support the propagation of a flame front 
during startup, normal operating conditions, or shutdown shall be included as 
an explosion scenario. 
5.3.2.2 Each duct, enclosed conveyor, silo, bunker, air-material separator 
cyclone, dust collector, or other vessel containing a combustible dust in 
sufficient quantity or conditions to support the propagation of a flame front 
under conditions of production upset or single equipment failure shall be 
included as an explosion hazard. 
8.1.2 The dust shall be conveyed to air-material separators dust collectors. 
8.2.3.1 Unless the conditions stipulated in 8.2.3.23 are met, vacuum cleaners 
shall be listed for use in Class II hazardous locations or shall be a fixed-pipe 
suction system with remotely located exhauster and air-material separator dust 
collector installed in conformance with Section 7.13. 
A.7.13.1.1.2 Where deflagration venting is used, its design should be based on 
information contained in NFPA 68, Guide for Venting of Deflagrations. For 
deflagration relief venting through ducts, consideration should be given to the 
reduction in deflagration venting efficiency caused by the ducts. The ducts 
should be designed with a cross-sectional area at least as large as the vent, 
should be structurally as strong as the air-material separator dust collector, and 
should be limited in length. 
A.10.5 Automatic sprinkler protection in air-material separators dust collectors, 
silos, and bucket elevators should be considered. Considerations should include 
the combustibility of the equipment, the combustibility of the material, and the 
amount of material present. 
A.10.5.1 A risk evaluation should consider the presence of combustibles both 
in the equipment and in the area around the process. Considerations should 
include the combustibility of the building construction, the equipment, the 
quantity and combustibility of process materials, the combustibility of 
packaging materials, open containers of flammable liquids, and the presence of 
dusts. Automatic sprinkler protection in air-material separators dust collectors, 
silos, and bucket elevators should be considered. 
B.4.4 Applications. Deflagration vents are used for applications that handle 
gases, dusts, or hybrid mixtures. Typical applications include air-material 
separators dust collectors, silos, spray dryers, bucket elevators, and mixers. 
Figure B.4.4 shows a typical vent panel installation on a dust collector. 
B.5.2 Applications. Deflagration suppression systems are used for applications 
that handle gases, dusts, or hybrid mixtures. Typical applications include air-
material separators dust collectors, silos, spray dryers, bucket elevators, and 
mixers. Figure B.5.2 shows a typical suppression system installation on a dust 
collector. 
C.2.1 General. This standard requires the use of spark detection systems in 
those installations in which conveying air is being returned to the building. It 
requires that the spark detection be used to activate an abort gate, diverting the 
airstream to outside ambient air. This requirement is a critical life safety and 
property conservation measure. Sparks entering a air-material separator dust 
collector are apt to initiate a deflagration. 
C.2.4 Approach to Minimize Shutdowns. The use of a spark detection and 
extinguishing system on the inlet to the air-material separator dust collector is 
an extremely effective way of preventing production stoppages. This type of 
system mounts a second zone of spark detectors on the pneumatic conveying 
duct far enough upstream to allow the installation of an intermittent water 
spray extinguishing system on the inlet duct prior to entry into the primary dust 
collector (air–material separator).  
E.3.3 In the case of a air-material separator dust collector serving a large 
number of storage silos, an explosion originating in the air-material separator 
dust collector can produce an acceptable level of damage to the collector if it is 
provided with adequate explosion venting per NFPA 68, Guide for Venting of 
Deflagrations. 
Substantiation: As part of the proposal action, the ROP now includes Annex A 
material for 3.3.2, Air–Material Separator (AMS), that defines a dust collector 
as an air-material separator “device utilizing filter media.” The identified text 
uses the term “dust collector” in a generic sense that is inconsistent with the 
more explicit annex material. This can be corrected by substituting the more 
general term “air-material separator” for “dust collector.” A similar concern 
exists with the use of “cyclone” in 5.3.2.1. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 

_______________________________________________________________ 
654-2 Log #CC15  Final Action: Accept 
(Entire Document) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-25 
Recommendation: Revise the following text as indicated with editorial 
corrections to reference citations and grammar. 
3.3.19* Pneumatic Conveying System. A material feeder, an air–material 
separator, an enclosed ductwork system, or and an air-moving device in which 
a combustible particulate solid is conveyed from one point to another with a 
stream of air or other gases. 
7.3 Material Transfer Systems. 
7.12.2.3 The requirement of 7.12.2.1 shall not apply to systems meeting both of 
the following criteria:  
(1) Systems operating at a combustible particulate solids concentration or 
hybrid mixture concentration equal to or greater than 0.0003 oz/ft3 (0.3 g/m3) 
(2) Systems protected by an approved explosion prevention or isolation system 
to prevent the propagation of the flame front from the fan to other equipment in 
accordance with 7.1.24.1(1), 7.1.24.1(4), 7.1.24.1(5), 7.1.6.2(2), 7.1.4.2(4), or 
7.1.6.2(3).  
7.14.2.1 Where used, Tthe abort gate or abort damper shall be installed 
downstream of the air-moving device so that it diverts airflow to a restricted 
area to safely discharge combustion gases, flames, burning solids, or process 
gases or fumes.   
7.14.2.2.1 An The abort gate or abort damper shall be provided with a 
manually activated reset located proximate to the device such that, subsequent 
to operation, it can only be returned only to the normal operating position at 
the damper (gate).  
9.1.2.2 The means used to minimize the ignition source hazard specified in 
9.1.2.1 shall be permitted to include protection measures identified in 
7.1.17.1.2 and Section 10.1, as appropriate.  
9.1.3* Belt Drives. Belt drives shall be designed to stall without the belt’s 
slipping, or a safety device shall be provided to shut down the equipment if 
slippage occurs.  
12.2.3.2 Air–material separators that recycle air (i.e., cyclones and filter media 
dust collectors) shall be maintained to comply with 6.1.37.13.1.7.3.  
A.3.3.3.a. (1) 
a. Fans: 
(1) A wide range of devices that utilize an impeller, contained within a housing, 
that when rotated creates air/gas flow by negative (vacuum) or positive 
differential pressure 
Delete A.6.4 
A.6.4 The design of deflagration venting should be based on information 
contained in NFPA 68, Guide for Venting of Deflagrations. 
A.6.6.2 Refer to NFPA 499, Recommended Practice for the Classification of 
Combustible Dusts and of Hazardous (Classified) Locations for Electrical 
Installations in Chemical Process Areas. See also Table A.6.6.2. 
A.8.2.2.3 All of the listed precautions might not be required for limited use of 
compressed air for cleaning minor accumulations of dust from machines or 
other surfaces between shifts. A risk assessment should be conducted to 
determine which precautions are required underfor the specific conditions 
thatunder which compressed air is being used.  
A.9.3.1.3 Where the bonding/grounding system is all metal, resistance in 
continuous ground paths typically is less than 10 ohms. Such systems include 
those having multiple components. Greater resistance usually indicates that the 
metalground path is not continuous, usually because of loose connections or 
corrosion. A grounding system that is acceptable for power circuits or for 
lightning protection is more than adequate for a static electricity grounding 
system.  
Substantiation: The proposed changes address necessary editorial corrections 
and grammar. Some of the reference changes are due to modifications to the 
numbering, such as in paragraph 7.1.4.2, and moving text from paragraph 6.1.8 
to Chapter 7. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-3 Log #20  Final Action: Reject 
(1.1.3) 
_______________________________________________________________ 
Submitter: Allen Wagoner, FLAMEX, Inc. 
Comment on Proposal No: 654-2 
Recommendation: New text to read as follows: 
   1.1.2 This standard shall apply to operations that occupy areas of more than 
465m2 (5000 ft2) or where dust-producing equipment requires an aggregate dust 
collection flow rate of more than 2549m3/hr (1500 ft3/min). (Re-number 
existing 1.1.2 to 1.1.3) 
Substantiation: Mandatory provisions of the code should not be imposed on 
hobbyist shops and very small operations. Such enforcement is unreasonable 
because it would likely place an enormous and undue economic burden on 
small shops that typically operate under much lower risks. I do not believe that 
it is the intention of the committee to apply the code to shop-vacs, nor force 
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small shop owners out of business. Such a result may be an unintended 
consequence of not establishing a minimum standard for code application. 
Committee Meeting Action: Reject 
Committee Statement: The Committee does not agree with the submitter’s 
substantiation that the hazards are a function of the scale of the operation. The 
Committee is aware of incidents in small scale operations that could have been 
prevented by application of the principles in this standard. The Committee 
recognizes that the proposed text is modeled after NFPA 664; some typical 
small scale wood working operations are covered by 664 and not this standard 
(as noted in Chapter 1 of NFPA 654) which would warrant less stringent 
protection measures. In contrast NFPA 654 applies to a wide variety of 
commodities that may have more severe hazards associated with them and pose 
greater threat. NFPA 654, Chapter 7 allows for a risk assessment to be done to 
determine the applicability of specific requirements. In general, Chapter 5 
allows for a performance-based approach for determining protection measures. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: The prescriptive requirements applied to small incidental 
operations are the same as those applied to large operation. The committee has 
not considered the cost impact on small businesses. The only alternative is a 
performance based approach requiring a hazard analysis by a licensed 
professional which will also be cost prohibitive for many small users.  
   CHOLIN, J.: The TC has failed to address the basic principal underlying the 
submitter’s comment that the risk is proportional to the magnitude of the 
hazard. While one can find anecdotal reports of incidents in small scale 
operations, they are rare and affect few individuals. The committee has failed 
to balance the costs associated with applying the prescriptive criteria to small, 
incidental operations versus the incremental cost of doing so on the users 
subject to the enforcement of this standard. The options of using performance-
based design and/or formal, documented risk analyses are costly as these must 
be performed by a licensed professional.  
_______________________________________________________________ 
654-4 Log #26  Final Action: Accept in Principle 
(3.3.x Dust Explosion Hazard Volumes) 
________________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-15 
Recommendation: Revise this section to read as follows:  
“3.3.x Dust explosion hazard volumes. Those room or building volumes where 
an unvented deflagration of the entrainable dust mass can result in a pressure 
exceeding the ultimate dynamic strength of the weakest structural element not 
intended to fail.”  
Substantiation: The use of the term “Pred”, as defined in 3.3.25 (“Vented 
Explosion Pressure”), is logically inconsistent and inappropriate as used in this 
definition, which is describing an unvented explosion. It does not make sense 
to define an unvented system in terms of how it would perform if redesigned to 
provide proper venting. If and when the room/system is properly redesigned, 
the dust explosion hazard volume would then increase to recognize the effect 
of the venting.  
Committee Meeting Action: Accept in Principle 
   Revise this section to read as follows:  
3.3.x.1* Dust explosion hazard volumes area. Those A room or building 
volumes where an unvented deflagration of the entrainable dust mass can result 
in a pressure exceeding the ultimate dynamic strength of the weakest structural 
element not intended to fail.  
A.3.3.x.1 Dust explosion hazard area. See NFPA 68, Standard on Explosion 
Protection by Deflagration Venting for evaluating the strength of enclosures. 
Committee Statement: The Committee modified the proposed definition by 
deleting “ultimate dynamic” from the definition because it isn’t self 
explanatory and would require further definition. The Committee also added an 
annex item to send the user to NFPA 68, where in 6.3.2 of that standard the 
requirements for determining the dynamic load factor (DLF) can be found. See 
also the action on Comment 654-10 (Log #CC25). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 23 Negative: 5  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: The definition does not allow the user or the regulator to 
visually determine if a dust explosion hazard area exists in a building. 
   CHOLIN, J.: This definition does NOT provide the user or enforcer with 
explicit criteria that can be used to distinguish a “dust explosion hazard area” 
from any other area by visual inspection. 
   KIRBY, D.: The definitions for dust fire hazard area and dust explosion 
hazard area does not allow the user/enforcer to visually determine (as a first 
level screening) whether or not a hazard exists.  Instead of sweeping and 
weighing, (as a first-pass screening), guidance should be given on visually 
determining whether or not additional evaluation is needed.  If first-pass 
screening fails the user/enforcer could move forward to equations 6.1.3 and 
6.1.4. to determine housekeeping requirements.  Guidance for first-pass visual 
evaluation could be by the old 1/32 inch, corrected for settled bulk density, or 
“surface just discernable under dust layer”. 
   SLAVIN, T.: This is a circular definition that does not provide the user with 
practical criteria to distinguish a dust explosion hazard area from other areas. 

   STEVENSON, B.: The definitions for dust fire hazard area and dust 
explosion hazard area does not allow the user/enforcer to visually determine (as 
a first level screening) whether or not a hazard exists. Instead of sweeping and 
weighing, (as a first-pass screening), guidance should be given on visually 
determining whether or not additional evaluation is needed. If first-pass 
screening fails the user/enforcer could move forward to equations 6.1.3 and 
6.1.4. to determine housekeeping requirements. Guidance for first-pass visual 
evaluation could be by the old 1/32 inch, corrected for settled bulk density, or 
“surface just discernible under dust layer”.” 
I think we got wrapped around the axle on this one. If you can’t see the 
substrate underneath a layer of dust, it is too much dust. Bulk density and all 
that aside, this is all anyone really needs to know to make a safe decision. 
 
_______________________________________________________________ 
654-5 Log #8  Final Action: Reject 
(3.3.x Dust Fire Hazard Areas) 
_______________________________________________________________ 
Submitter: John M. Cholin, Rep. J.M. Cholin Consultants, Inc. 
Comment on Proposal No: 654-15 
Recommendation: Change title and text as follows: 
Deflagration Hazard Areas Dust Fire Hazard Areas. Those areas where 
combustible dust accumulation on exposed or concealed surfaces, outside of 
equipment or containers, can result in personnel injury from thermal dose 
during a dust deflagration, as well as areas where dust clouds of a hazardous 
concentration exist during normal operation.  
Substantiation: The term “deflagration” is already defined in the document as 
well as other documents and reference materials the user is apt to use whereas 
the term “dust fire” is not. For the sake of internal consistency, clarity and 
consistency with other NFPA standards and reference materials the language 
should be changed.  
Committee Meeting Action: Reject 
Committee Statement: The Committee believes that the proposed change to 
the name of the definition does not adequately clarify the issues raised and 
does not tie in with how the defined term is used within the document. See 
Committee Comment 654-10 (Log #CC25) for further information on the 
Committee’s action to clarify this concept. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 24 Negative: 4  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: The definition does not allow the user or the regulator to 
visually determine if a “dust fire hazard” exists in a building. Additionally, the 
term “dust fire hazard” is misleading and should be replaced with “dust 
deflagration hazard” to be consistent with terminology used for the last five 
+years that the user community understands. 
   CHOLIN, J.: The definition the TC has settled on does NOT provide the user 
or enforcer with explicit criteria that can be used to distinguish a hazardous 
area from any other area by visual inspection. Furthermore, the words “dust 
fire” do not connote the severity of the hazard. Most people think they can out-
run a fire whereas few individuals in a facility during a deflagration are 
successful in being able to react fast enough to save themselves from serious 
injury. The use of the term “fire” connotes in the minds of most readers a 
hazard far less severe that the term “deflagration”. The adoption of the 
definition as finally proposed by the TC will serve to mislead the readers of the 
document an lead to an under-assessment of the severity of the hazards to 
personnel.  
The language reflected in the ballot is NOT what the majority of the TC 
adopted during its 2 day meeting in Baltimore. During that meeting the TC 
adopted the use of the term “deflagration” rather than “dust fire” and “flash 
fire” because there was a 40-year history of using the term deflagration, the 
term “deflagration” is used in all of the other NFPA dust standards as well as 
the model building codes and the term connotes something that is very 
different from the “fire” that conventional fire protection assets are designed to 
address. Then the TC continued its meetings with a series of teleconferences 
that were scheduled on such short notice that only a fraction of the committee 
was free to participate. The ballot reflects decisions made by this small 
fraction. The practice of revisiting these definitions in the context of 
teleconferences scheduled such that only a fraction of the TC could participate 
deprived the full committee of the opportunity to participate in the discussions 
and the voice vote. This is NOT what is intended in the Rules Governing 
Committee Projects and erodes the integrity of the NFPA Codes and Standards 
writing process.  
   KIRBY, D.: The definitions for dust fire hazard area and dust explosion 
hazard area does not allow the user/enforcer to visually determine (as a first 
level screening) whether or not a hazard exists.  Instead of sweeping and 
weighing, (as a first-pass screening), guidance should be given on visually 
determining whether or not additional evaluation is needed.  If first-pass 
screening fails the user/enforcer could move forward to equations 6.1.3 and 
6.1.4. to determine housekeeping requirements.  Guidance for first-pass visual 
evaluation could be by the old 1/32 inch, corrected for settled bulk density, or 
“surface just discernable under dust layer”. 
   STEVENSON, B.: The definitions for dust fire hazard area and dust 
explosion hazard area does not allow the user/enforcer to visually determine (as 
a first level screening) whether or not a hazard exists. Instead of sweeping and 
weighing, (as a first-pass screening), guidance should be given on visually 
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determining whether or not additional evaluation is needed. If first-pass 
screening fails the user/enforcer could move forward to equations 6.1.3 and 
6.1.4. to determine housekeeping requirements. Guidance for first-pass visual 
evaluation could be by the old 1/32 inch, corrected for settled bulk density, or 
“surface just discernible under dust layer”.” 
I think we got wrapped around the axle on this one. If you can’t see the 
substrate underneath a layer of dust, it is too much dust. Bulk density and all 
that aside, this is all anyone really needs to know to make a safe decision. 
 
_______________________________________________________________ 
654-6 Log #49  Final Action: Accept in Principle 
(3.3.4 Combustible Dust) 
_______________________________________________________________ 
Submitter: Larry D. Floyd, Ciba, Part of BASF 
Comment on Proposal No: 654-6 
Recommendation: Revise text to read as follows: 
   3.3.4* Combustible Dust. A combustible particulate solid that has a surface 
area to volume ratio greater than that of a 420 micron diameter sphere and 
presents a fire or deflagration hazard when suspended in air or some other 
oxidizing medium over a range of concentrations, regardless of particle size or 
shape. 
Substantiation: Air is the standard oxidant used in the recognized test 
protocols for determining if a material is a combustible particulate solid, 
specifically OSHA Combustible Dust NEP, Appendix E, Test 5, ASTM E1226, 
and CEN EN 14034. The preponderance of the combustibility data in literature 
(such as the BGIA database) is for air systems. The design of 
mitigative protective measures as specified in NFPA 68 is for air “unless 
supported by specific test data.” Unless there is a consensus standard test 
protocol that utilizes “some other oxidizing medium”, this phase does not help 
the user. 
Committee Meeting Action: Accept in Principle 
Revise text to read as follows: 
   3.3.4* Combustible Dust. A combustible particulate solid that has a surface 
area to volume ratio greater than that of a 420 micron diameter sphere and 
presents a fire or explosion deflagration hazard when suspended in air or the 
process specific some other oxidizing medium over a range of concentrations, 
regardless of particle size or shape. 
Add to the end of A.3.3.4 
Where process conditions dictate the use of oxidizing media other than air 
(nominally taken as 21% oxygen and 79% nitrogen), certain of the above tests 
should be conducted in the appropriate process specific medium. 
Committee Statement: The submitter’s recommendation did not account for 
those processes in which air is not the oxidizing medium in use. The 
Committee modified the submitter’s proposed revision to clarify the inclusion 
of other oxidizing media as part of the definition and added supporting material 
to the annex. See also the action on Comment 654-7 (Log #54). This definition 
was also amended per Comment 654-10 (Log #CC25). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 23 Negative: 5  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: Their should be a criteria for particle sizes that pose a 
deflagration and explosion hazard as most relevant literature indicate that 
particles with median diameters less than ~ 500 microns pose a deflagration 
and fire hazard.  
   CHOLIN, J.: The definition as reflected in the ROP provided the user with a 
surface area to volume criterion that is well supported by research (See 
Eckhoff, Rolf K. “specific surface area”) and provides a simple visual criterion 
that allows the user and enforcer to make a qualitative determination of 
whether it is likely that the particulate will be deflagrable. The TC actions 
removed this information without any justification. Furthermore, the 
deflagration that is the combustion process that produces the hazard - explosion 
only is relevant if there is an enclosure. In the large-loss-of-life incidents in the 
past decade the overwhelming majority of the loss of life has been the artifact 
of flame impingement burns from the deflagration - not missile impact from 
explosion. the abandonment of the term “deflagration” and the use of the term 
“explosion” only serves to mislead and confuse the intended users of the 
document.  
   FEBO, JR., H.: I disagree with the removal of some easy criterion to define 
combustible dust. 500 micron sees to be in line with common practice. While 
that number is used in the Annex it could be ignored by enforcers and result in 
unnecessary testing to confirm the obvious.  
   HOLCOMB, M.: Their should be a criteria for particle sizes that pose a 
deflagration and explosion hazard in the definition in addition to the 
explanation in the annex. The consensus appears to be particles with median 
diameters less than ~ 500 microns.  
   SLAVIN, T.: Some particle size criteria is needed to distinguish combustible 
dust from combustible solids. I am not too concerned whether it is 420 or 500 
microns or some other number as long as there is some reasonable upper limit. 

_______________________________________________________________ 
654-7 Log #54  Final Action: Accept in Principle 
(3.3.4 Combustible Dust) 
_______________________________________________________________ 
Submitter: Thomas C. Scherpa, DuPont 
Comment on Proposal No: 654-6 
Recommendation: Revise text to read as follows: 
   3.3.4* Combustible Dust. A combustible particulate solid that has a surface 
area to volume ratio greater than that of a 420 micron diameter sphere and 
presents a fire or deflagration hazard when suspended in air or some other 
oxidizing medium over a range of concentrations, regardless of particle size or 
shape. 
   A.3.3.4 Combustible Dust. Dusts traditionally have been defined as a 
material 420 µm or smaller (capable of passing through a U.S. No. 40 standard 
sieve). Combustible particulates with an effective diameter of less than 420 µm 
should be deemed to fulfill the criterion of the definition. However, flat 
platelet-shaped particles, flakes, or particles of fibers with lengths that are large 
compared to their diameter usually do not pass through a 420 µm sieve yet still 
pose a deflagration hazard. Furthermore, many particulates accumulate 
electrostatic charge in handling, causing them to attract each other, forming 
agglomerates. Often agglomerates behave as if they were larger particles, yet 
when they are dispersed they present a significant hazard. Consequently, it can 
be inferred that any particle that has a surface area to volume ratio greater than 
that of a 420 µm diameter sphere should also be deemed can behave as a 
combustible dust. The determination of whether a sample of material is a 
combustible dust should be based on a screening test methodology such as the 
draft ASTM E 1226 screening method. Alternatively, a standardized test 
method such as ASTM E 1515, Standard Test Method for Minimum Explosible 
Concentration of Combustible Dusts or ASTM E 1226, Test Method for 
Pressure and Rate of Pressure Rise for Combustible Dusts may be used for this 
determination. 
Any time a combustible dust is processed or handled, a potential for 
deflagration exists. The degree of deflagration hazard varies, depending on the 
type of combustible dust and the processing methods used. 
   A dust explosion has the following four requirements:  
   (1) Combustible dust 
   (2) Dust dispersion in air or other oxidant at or exceeding the minimum 
explosible concentration (MEC) 
   (3) Ignition source such as an electrostatic discharge, an electric current arc, a 
glowing ember, a hot surface, welding slag, frictional heat, or a flame 
   (4) Confinement 
   Evaluation of the hazard of a combustible dust should be determined by the 
means of actual test data. Each situation should be evaluated and applicable 
tests selected. The following list represents the factors that are sometimes used 
in determining the deflagration hazard of a dust:  
   (1) Minimum explosible concentration (MEC) 
   (2) Minimum ignition energy (MIE) 
   (3) Particle size distribution 
   (4) Moisture content as received and as tested 
   (5) Maximum explosion pressure at optimum concentration 
   (6) Maximum rate of pressure rise at optimum concentration 
   (7) KSt (normalized rate of pressure rise) as defined in ASTM E 1226, Test 
Method for Pressure and Rate of Pressure Rise for Combustible Dusts 
   (8) Layer ignition temperature 
   (9) Dust cloud ignition temperature 
   (10) Limiting oxidant concentration (LOC) to prevent ignition 
   (11) Electrical volume resistivity 
   (12) Charge relaxation time 
   (13) Chargeability 
Substantiation: The revised text does not achieve the goal of providing useful 
criteria for characterizing combustible particulate solids as potential 
combustible dusts, particularly for fibrous or flake particles. The proposed use 
of equivalent surface area to volume ratio is not appropriate for thin flakes or 
fibers, which could in theory have infinite length with thicknesses well within 
the range of normal process materials while still meeting the established 
criteria for a combustible dust. In addition, the task of determining the surface 
area to volume ratio would be difficult for irregularly-shaped particles. This 
comment takes an alternative approach, referencing a screening test method in 
the annex material to characterize combustible dusts on the basis of established 
test criteria rather than a comparison to an arbitrary size threshold. 
Committee Meeting Action: Accept in Principle 
Accept the revision to the definition as shown: 
3.3.4* Combustible Dust. A combustible particulate solid that has a surface 
area to volume ratio greater than that of a 420 micron diameter sphere and 
presents a fire or explosion deflagration hazard when suspended in air or the 
process specific some other oxidizing medium over a range of concentrations, 
regardless of particle size or shape. 
Modify the Annex as shown: 
A.3.3.4 Combustible Dust. Dusts traditionally have been defined as a material 
420 µm or smaller (capable of passing through a U.S. No. 40 standard sieve). 
For consistency with other standards, 500 microns (capable of passing through 
a U.S. No. 35 standard sieve) is now considered an appropriate size criterion. 
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Particle surface area to volume ratio is a key factor in determining the rate of 
combustion. Combustible particulates with a minimum dimension more than 
500 µm generally have a surface area to volume ratio that is too small to pose a 
deflagration hazard. Flat platelet-shaped particles, flakes, or fibers with lengths 
that are large compared to their diameter often do not pass through a 500 µm 
sieve yet still could pose a deflagration hazard. Many particulates accumulate 
electrostatic charge in handling, causing them to attract each other, forming 
agglomerates. Often agglomerates behave as if they were larger particles, yet 
when they are dispersed they present a significant hazard. Consequently, it can 
be inferred that any particle that has a surface area to volume ratio greater than 
that of a 420 m diameter sphere should also be deemed a combustible dust 
minimum dimension of less than 500 microns could behave as a combustible 
dust if suspended in air. 
The determination of whether a sample of material is a combustible, explosible, 
dust should be based on a screening test methodology such as provided in the 
draft ASTM E 1226, Test Method for Pressure and Rate of Pressure Rise for 
Combustible Dusts. Alternatively, a standardized test method such as ASTM E 
1515, Standard Test Method for Minimum Explosible Concentration of 
Combustible Dusts can be used to determine dust explosibility.  
There is some possibility that a sample will result in a false positive in the 20 
Liter sphere when tested by the ASTM E1226 screening test or ASTM E1515 
test. This is due to the high energy ignition source over-driving the test. When 
the lowest ignition energy allowed by either method still results in a positive 
result, the owner/operator can elect to determine whether the sample is a 
combustible dust with screening tests performed in a larger scale (greater than 
or equal to 1m3) enclosure, which is less susceptible to over-driving and thus 
will provide more realistic results. 
This possibility for false positives has been known for quite some time and is 
attributed to “over-driven” conditions that exist in the 20 liter chamber due to 
the use of strong pyrotechnic igniters. For that reason, the reference method for 
explosibility testing is based on 1 m3 chamber, and the 20 L chamber test 
method is calibrated to produce results comparable to those from 1 m3 
chamber for most dusts. In fact, the US standard for 20 L testing (E 1226) 
states “The objective of this test method is to develop data that can be 
correlated to those from the 1-m3 chamber (described in ISO 6184/1 and VDI 
3673)…” ASTM E 1226 further states “Because a number of factors 
(concentration, uniformity of dispersion, turbulence of ignition, sample age, 
etc.) can affect the test results, the test vessel to be used for routine work must 
be standardized using dust samples whose KSt and Pmax parameters are 
known in the 1-m3 chamber.” 
NFPA 68 also recognizes this problem and addresses it stating “the 20 L test 
apparatus is designed to simulate results of the 1m3 chamber; however, the 
igniter discharge makes it problematic to determine KSt values less than 50 
bar-m/sec. Where the material is expected to yield KSt values less than 50 
bar-m/sec, testing in a 1 m3 chamber might yield lower values.” 
Any time a combustible dust is processed or handled, a potential for 
deflagration exists. The degree of deflagration hazard varies, depending on the 
type of combustible dust and the processing methods used. 
A dust deflagration has the following four requirements: 
(1) Combustible dust 
(2) Dust dispersion in air or other oxidant  
(3) Sufficient concentration at or exceeding the minimum explosible 
concentration (MEC) 
(4)Sufficiently powerful ignition source such as an electrostatic discharge, an 
electric current arc, a glowing ember, a hot surface, welding slag, frictional 
heat, or a flame 
  If the deflagration is confined and produces a pressure sufficient to rupture 
the confining enclosure the event is, by definition, an “explosion”. 
  Evaluation of the hazard of a combustible dust should be determined by the 
means of actual test data. Each situation should be evaluated and applicable 
tests selected. The following list represents the factors that are sometimes used 
in determining the deflagration hazard of a dust: 
(1) Minimum explosible concentration (MEC) 
(2) Minimum ignition energy (MIE) 
(3) Particle size distribution 
(4) Moisture content as received and as tested 
(5) Maximum explosion pressure at optimum concentration 
(6) Maximum rate of pressure rise at optimum concentration 
(7) KSt (normalized rate of pressure rise) as defined in ASTM E 1226, Test 
Method for Pressure and Rate of Pressure Rise for Combustible Dusts 
(8) Layer ignition temperature 
(9) Dust cloud ignition temperature 
(10) Limiting oxidant concentration (LOC) to prevent ignition 
(11) Electrical volume resistivity 
(12) Charge relaxation time 
(13) Chargeability 
 
It is important to keep in mind that as particulate is processed, handled or 
transported the particle size generally decreases due to particle attrition. 
Consequently, it is often necessary to evaluate the explosibility of the 
particulate at multiple points along the process. Where process conditions 
dictate the use of oxidizing media other than air (nominally taken as 21% 
oxygen and 79% nitrogen), certain of the above tests should be conducted in 
the appropriate process specific medium. 

Committee Statement: The Committee accepted the revised definition of 
combustible dust as proposed but expanded on the supporting text in the annex. 
The Committee acknowledged the traditional 420 micron size particles 
formerly used as the size threshold but also noted that more commonly in other 
current standards that 500 microns is considered the more appropriate standard 
particle size. This action also includes the action on Comment 654-6 (Log 
#49), which has been incorporated into the final action for this comment. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: Requiring users to test a bin full of wooden spherical balls 3 
inches in diameter to determine if they are combustible is unseasonable and 
requires undue costs on the user community. 
   CHOLIN, J.: See reasons for negative ballot for 654-6 (Log #49). We do not 
object to the use of a 500 micron effective diameter size criterion. However, as 
the definition currently stands a facility operator with a silo full of golf balls 
would be required to submit a sample of golf balls to a lab for a “go/no-go” 
test and maintain those test results as part of its process hazard analysis. It is 
not appropriate that NFPA standards cause the profligate waste of financial 
resources of those operations falling under the scope of the document.  
 

_______________________________________________________________ 
654-8 Log #5  Final Action: Accept 
(3.3.4 Combustible Dust and A.3.3.4) 
_______________________________________________________________ 
Submitter: Glossary of Terms Technical Advisory Committee / Marcelo 
Hirschler,  
Comment on Proposal No: 654-6 
Recommendation: Revise text to read as follows: 
   3.3.4* Combustible Dust. A combustible particulate solid that has a surface 
area to volume ratio greater than that of a 420 micron diameter sphere and 
presents a fire or deflagration hazard when suspended in air or some other 
oxidizing medium over a range of concentrations, regardless of particle size or 
shape. 
   A.3.3.4 Combustible Dust. Dusts traditionally have been defined as a 
material 420 m or smaller (capable of passing through a U.S. No. 40 standard 
sieve). Combustible particulates with an effective diameter of less than 420 m 
should be deemed to fulfill the criterion of the definition. However, flat 
platelet-shaped particles, flakes, or particles of fibers with lengths that are large 
compared to their diameter usually do not pass through a 420 m sieve yet still 
pose a deflagration hazard. Furthermore, many particulates accumulate 
electrostatic charge in handling, causing them to attract each other, forming 
agglomerates. Often agglomerates behave as if they were larger particles, yet 
when they are dispersed they present a significant hazard. Consequently, it can 
be inferred that any particle that has a surface area to volume ratio greater than 
that of a 420 m diameter sphere should also be deemed a combustible dust. 
   Any time a combustible dust is processed or handled, a potential for 
deflagration exists. The degree of deflagration hazard varies, depending on the 
type of combustible dust and the processing methods used. 
   A dust explosion has the following four requirements:  
   (1) Combustible dust 
   (2) Dust dispersion in air or other oxidant at or exceeding the minimum 
explosible concentration (MEC) 
   (3)  Ignition source such as an electrostatic discharge, an electric current 
arc, a glowing ember, a hot surface, welding slag, frictional heat, or a flame 
   (4) Confinement 
   Evaluation of the hazard of a combustible dust should be determined by the 
means of actual test data. Each situation should be evaluated and applicable 
tests selected. The following list represents the factors that are sometimes used 
in determining the deflagration hazard of a dust:  
   (1) Minimum explosible concentration (MEC) 
   (2) Minimum ignition energy (MIE) 
   (3) Particle size distribution 
   (4) Moisture content as received and as tested 
   (5) Maximum explosion pressure at optimum concentration 
   (6) Maximum rate of pressure rise at optimum concentration 
   (7) KSt (normalized rate of pressure rise) as defined in ASTM E 1226, Test 
Method for Pressure and Rate of Pressure Rise for Combustible Dusts 
   (8) Layer ignition temperature 
   (9) Dust cloud ignition temperature 
   (10) Limiting oxidant concentration (LOC) to prevent ignition 
   (11) Electrical volume resistivity 
   (12) Charge relaxation time 
   (13) Chargeability 
Substantiation: The proposed language incorporates a requirement into the 
definition and that is in contravention with the NFPA Manual of Style 
requirements.. 
   The NFPA Technical Advisory Committee on Terminology was formed by 
Standards Council to ensure consistency in definitions within the NFPA system 
and to prevent proliferation of multiple definitions. Definitions must be in 
single sentences. Moreover, definitions cannot contain requirements. There is 
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no problem with adding annex notes that explain the concept further.  
   In this case the standard already includes the information about the 420 
micron diameter sphere in the annex to the definition. If the committee feels 
that insufficient information is present in the annex, this could be made into a 
requirement somewhere in the standard but it should not be in the definition. 
Committee Meeting Action: Accept 
Committee Statement: See also Committee Action on Comment 654-7 (Log 
#54). The Committee accomplished the intent of the submitter but for a 
different reason as discussed in action and statement on the referenced 
comment. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 25 Negative: 3  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: Requiring users to test a bin full of wooden spherical balls 3 
inches in diameter to determine if they are combustible and at various handling 
steps in packaging the 3 inch wooden spherical balls is unreasonalbe and 
requires undue costs on the user community.  
   CHOLIN, J.: The ROP definition does not constitute a design requirement. It 
merely establishes a dimensional relationship that enables the user to 
distinguish one class of particles from another on a qualitative basis. 
   FEBO, JR., H.: See Comment 654-6 (Log #49). I also disagree with 
statement that the numerical figure constitutes a requirement in a definition.  
Comment on Affirmative:  
   KOCH, J.: Not having a minimum particle size in the definition might be 
construed by the AHJ to mean that even large particles, when suspended in air, 
may pose an explosion hazard, when they do not. The explanatory information 
in the annex does a good job of explaining this, but the annex is only 
informational and may be ignored by the AHJ. 
This definition is also diverging from definitions used in other standards. I have 
received the following definition from Dave Wechsler that is being considered 
for use in NFPA 499.  
Combustible Dust. A solid particulate material which due to its small particle 
size (historically considered as being 420 microns or smaller):  
a) is present in a cloud and if ignited could explode, or  
b) may rainout from a cloud creating layers and therefore require additional 
safeguards to prevent ignition of the layer accumulations, or  
c) may be dispensed from a layer into a cloud and if ignited could explode.  
Having multiple definitions for the same term will only create confusion. 
 
_______________________________________________________________ 
654-9 Log #27  Final Action: Reject 
(3.3.13 Hybrid Mixture) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-1 
Recommendation: Replace “A mixture” with “An airborne mixture” to clarify 
that “hybrid mixture” refers to an airborne mixture.  
Substantiation: Self-explanatory.  
Committee Meeting Action: Reject 
Committee Statement: The Committee does not support the recommended 
revision so as to maintain consistency with other NFPA standards that use the 
defined term, hybrid mixture. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 27 Negative: 1  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   KOCH, J.: Having a hybrid mixture definition at “10% of its LFL” is 
inconsistent with both Paragraph 7.5 in this standard and Paragraph 8.3.1 of 
NFPA 69 that uses 25% of the LFL. What is the basis to reduce to 10%? 
_______________________________________________________________ 
654-10 Log #CC25  Final Action: Accept 
(3.3. Flash Fire) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-15 
Recommendation: Revise definitions for Dust Explosion Hazard Volume 
changed to Dust Explosion Hazard Area and Dust Deflagration hazard area 
changed to Dust Flash Fire Hazard Area and add a new definition for flash fire 
from NFPA 2113. Modify text in Chapter 6 and elsewhere throughout the 
document to reflect these changes in the terms. 
3.3.x* Flash Fire. A fire that spreads rapidly through a diffuse fuel, such as 
dust, gas, or the vapors of an ignitible liquid, without the production of 
damaging pressure. [extracted from 2113] 
A.3.3.16 Flash Fire. A flash fire requires an ignition source and a hydrocarbon 
or an atmosphere containing combustible, finely divided particles (e.g., coal 
dust or grain) having a concentration greater than the lower explosive limit of 
the chemical. Both hydrocarbon and dust flash fires generate temperatures from 
1000°F to 1900°F (538°C to 1038°C). The intensity of a flash fire depends on 
the size of the gas, vapor, or dust cloud. When ignited, the flame front expands 
outward in the form of a fireball. The resulting effect of the fireball’s energy 
with respect to radiant heat significantly enlarges the hazard areas around the 
point of ignition. 

3.3.x Deflagration Hazard Area 
3.3.x.1* Dust Explosion hazard volume area. A room or building volume 
where an unvented deflagration of the entrainable dust mass can result in a 
pressure exceeding the strength of the weakest structural element not intended 
to fail. 
A.3.3.x.1 Dust Explosion Hazard Area. See NFPA 68, Standard on Explosion 
Protection by Deflagration Venting for evaluating strength of enclosures. 
3.3.x.2 Dust Flash Fire hazard area. An areas where combustible dust 
accumulation on exposed or concealed surfaces, outside of equipment or 
containers, can result in personnel injury from thermal dose during a dust 
deflagration, as well as any areas where dust clouds of a hazardous 
concentration exist during normal operation. A propagating deflagration yields 
a flash fire through the hazard area. 
4.6.1.1 The facility, combustible particulate processes, and human element 
programs shall be designed, constructed, equipped, and maintained to protect 
occupants not in the immediate proximity of the ignition from the effects of 
fire, deflagration, and explosion for the time needed to evacuate, relocate, or 
take refuge. 
6.1.1* Those portions of the process and facility where a dust explosion hazard 
or flash fire hazard exists shall be protected from the effects of these hazards in 
accordance with this section as well as Sections 6.2, 6.3, and 6.4 and Chapter 
7. 
6.1.2* Unless supported by calculations per 6.1.3 and 6.1.4, Ddust explosion 
hazard volumes areas and dust flash fire hazard areas shall be deemed to exist 
when the total accumulated dust mass exceeds 1 kg/m2 multiplied by the lesser 
of (A) 5% of the building or room footprint or (B) 100 m2 the thresholds 
calculated in 6.1.2.1 or 6.1.2.2, respectively. 
See Comment 654- 18(Log#CC31) for 6.1.2.1 and 6.1.2.2. 
6.1.3* It shall be permitted to evaluate the threshold dust mass establishing a 
building or room as a dust explosion hazard volume area, mexp, per equation 
6.1.3. 
See Comment 654-18 (Log#CC31) for equation 6.1.3. 
6.1.4* It shall be permitted to evaluate the threshold dust mass, mfire 
establishing an area as a dust flash fire hazard area, per equation 6.1.4. 
See Comment 654-18 (Log#CC31) for equation 6.1.4. 
6.2.2 Use of Segregation. 
6.2.2.1 Physical barriers that are erected to segregate dust flash fire hazard 
areas shall be a minimum 1 hour fire separation assembly, including seals at all 
penetrations of floors, walls, ceilings, or partitions. 
6.2.2.2 Physical barriers that are erected to segregate dust explosion hazard 
volumes areas shall be designed to preclude failure of those barriers during a 
dust explosion per NFPA 68, Standard on Explosion Protection by Deflagration 
Venting. 
6.2.3 Use of Separation. 
6.2.3.1* When separation is used to limit the dust flash fire hazard area, the 
required separation distance between the flash fire hazard area identified in 6.1 
and surrounding exposures shall be determined by the following: 
(1) Engineering evaluation that addresses the properties of the materials 
(2) Type of operation 
(3) Amount of material likely to be present outside the process equipment 
(4) Building design 
(5) Nature of surrounding exposures 
6.2.3.3.2 When separation is used to limit the dust flash fire hazard area, in no 
case shall the required separation distance determined in 6.2.3.1 be less than 30 
ft (9 m). 
6.2.3.43 When separation is used, housekeeping, fixed dust collection systems 
employed at points of release, and compartmentation shall be permitted to be 
used to limit the extent of the dust flash fire hazard area. 
6.3.8 Penetrations. Where floors, walls, ceilings, and other partitions have 
been erected to control the spread of fire or explosions deflagrations, 
penetrations in these structures shall be sealed to maintain their fire resistance 
endurance rating and maintain physical integrity in an explosion, where 
required deflagration. (See 7.6.5.) 
6.3.10* Floors and load-bearing walls that are exposed to dust explosion hazard 
volumes areas shall be designed to preclude failure during a dust explosion as 
determined according to NFPA 68, Standard on Explosion Protection by 
Deflagration Venting. 
6.4* Explosion Protection. 
6.4.1* A dust explosion hazard volume area, as specified in 6.1, shall be 
provided with explosion protection in accordance with NFPA 69, Standard on 
Explosion Prevention Systems or NFPA 68, Standard on Explosion Protection 
by Deflagration Venting. 
12.2.3.3 Filter media shall not be replaced with an alternative type unless a 
thorough evaluation of the fire and explosion hazards has been performed, 
documented, and reviewed by management. 
A.4.1.2 The design basis generally includes, but is not limited to, the general 
scope of work, design criteria, process description, material flow diagrams, 
basis for deflagration protection, basis for fire and explosion protection 
systems, and the physical and chemical properties of the process materials. The 
design generally includes, but is not limited to, equipment layouts, detailed 
mechanical drawings, specifications, supporting engineering calculations, and 
process and instrumentation diagrams. 
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A.4.2.1 One method by which this requirement can be satisfied is with a 
process hazard analysis conducted in accordance with the methods outlined by 
the AIChE Center for Chemical Process Safety in Guidelines for Hazard 
Evaluation Procedures. 
To determine if a dust deflagration explosion hazard exists, consider the 
following: 
A.7.12.2.2 Some systems are designed to operate at solids concentrations that 
pose no fire or explosion deflagration risk. Such systems include nuisance dust 
exhaust systems and the downstream side of the last air–material separator in 
the pneumatic conveying system. 
A.7.14 Abort gates cannot be relied upon to manage explosions deflagrations. 
See also Annex C 
A.9.8.2(6) Loaders should never be parked or left unattended in a the dust 
explosion hazard or dust flash fire hazard area. 
B.4.4 (3)  Fireball exiting a vented component, which is a severe flash fire 
hazard to the plant and personnel located in the vicinity of the deflagration vent 
opening 
B.7 Limitations of Flame Front Diverters. 
Flame front diverters can divert deflagration flames by directing them to the 
atmosphere. However, these devices do have limitations. If the air-moving 
device is located downstream of the flame front diverter, an explosion 
originating upstream of the diverter can propagate past it because of the 
deflagration flames being sucked into the downstream side, despite the open 
diverter cover. Also, tests suggest that some diverters could be ineffective in 
completely diverting a deflagration involving a hybrid mixture whose vapors 
exceed the LFL, regardless of the location of the air-moving device. 
Nevertheless, in both situations where a flame front diverter allows 
propagation, the deflagration severity in the system is expected to be reduced. 
Wherever the exposure hazard has been referenced to a “volume”, make the 
change to an “area.” Wherever the consequence from the hazard results from 
thermal exposure it will be referred to as a “flash fire hazard” and wherever the 
consequence from the hazard results in an overpressure it will be referred to as 
an “explosion hazard.” This direction applies to correct other Committee 
actions regardless of the terms used in those actions. 
Substantiation: For the purpose of defining where the requirements of the 
standard apply, the Committee clarified the definitions for Dust Explosion 
Hazard Volume and Dust Deflagration Hazard Area. These terms establish the 
two hazardous conditions caused by combustible dusts if not controlled - flash 
fires that threaten personnel and explosions that challenge the structural 
integrity of the building. To better correlate the personnel threat, the Committee 
added the definition for flash fire based upon the work of the Committee on 
Flash Fire Protective Garments as defined in NFPA 2113. The other changes 
made to text in Chapter 6 were for consistency with the introduction of the 
flash fire concept through the defined term. Wherever the exposure hazard has 
been referenced to a “volume”, the term has been changed to an “area.” 
Wherever the consequence from the hazard results from thermal exposure it 
will be referred to as a “flash fire hazard” and wherever the consequence from 
the hazard results in an overpressure it will be referred to as an “explosion 
hazard.” The action in this comment also incorporates changes to the definition 
for combustible dust based on the action in Comment 654-4 (Log# 26). See 
also the action on Comment 654-44 (Log# CC12) regarding additional text for 
paragraph 6.2.3 and the action on Comment 654-45 (Log# 39) that has been 
incorporated into the revision of paragraph 6.4.1. This also incorporates the 
action from Comment 654-43 (Log#14). 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: There was a vote during the Baltimore meetings and the vote 
substantiated using “deflagration” to fire hazard. On a subsequent 
teleconference with different participants the same person who wanted “flash 
fire” in the document as opposed to “deflagration” brought it up for a second 
vote. The vote passed as all the the original voters present in Baltimore were 
not present on the teleconference due to prior commitments. Not enough time 
was allowed in scheduling teleconferences after the Baltimore meeting for all 
attendees to make arrangements to attend as prior business commitments 
prevented them from participating in subsequent teleconferences. Furthermore, 
the term deflagration has been used now for over 5 years in NFPA 654, the user 
community has trained their people to recognize what a “deflagration hazard” 
is and now the user community will be required to retrain their employees to 
the new term, “Flash Fire” which does nothing to improve the document adds 
confusion and costs to the user community. 
   CHOLIN, J.: The need for this definition has not been clearly demonstrated. 
The term deflagration is used in all of the other NFPA document that deal with 
preventing dust explosions as well as the model building codes. The term 
“flash fire” suggests something that is transitory in nature and could lead 
readers to conclude that it is not a significant hazard to personnel. The fact that 
NFPA 2113 has defined this term should not serve as a basis for abandoning 
the term deflagration which has been used for the past 40 or so years and is 
widely understood. furthermore, the notion of “damaging pressure” is relative 
and unenforceable. The pressure that damages a person is very different than 
the pressure that is sufficient to exceed the acceptable damage threshold for a 
building of piece of process equipment. There are numerous examples of cases 
where occupants have been thrown off of catwalks or down onto the floor by 

the pressure front of a deflagration which did not produce damage to the 
building - the people involved were damaged. 
The language reflected in the ballot is NOT what the majority of the TC 
adopted during its 2 day meeting in Baltimore. During that meeting the TC 
adopted the use of the term “deflagration” rather than “dust fire” and “flash 
fire” because there was a 40-year history of using the term deflagration, the 
term “deflagration” is used in all of the other NFPA dust standards as well as 
the model building codes and the term connotes something that is very 
different from the “fire” that conventional fire protection assets are designed to 
address. Then the TC continued its meetings with a series of teleconferences 
that were scheduled on such short notice that only a fraction of the committee 
was free to participate. The ballot reflects decisions made by this small 
fraction. The practice of revisiting these definitions in the context of 
teleconferences scheduled such that only a fraction of the TC could participate 
deprived the full committee of the opportunity to participate in the discussions 
and the voice vote. This is NOT what is intended in the Rules Governing 
Committee Projects and erodes the integrity of the NFPA Codes and Standards 
writing process.  
_______________________________________________________________ 
654-11 Log #28  Final Action: Reject 
(4.2.3) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-11 
Recommendation: It is unclear whether this provision is intended to apply to 
areas external to equipment, areas internal to equipment or both. With that 
uncertainty, we recommend revising 4.2.3 as follows, depending on what is 
intended:  
   “If the process, equipment, or the operation does not permit elimination of 
dust deposits internal to equipment, at all times, then the process hazard 
analysis documentation shall specify, for the critical areas within equipment 
that must be controlled,maximum allowable layer thickness (or area density), 
maximum allowable deposit surface area, and minimum PPE requirements (to 
address any recognized fire or explosion hazard).”  
   “If the process, equipment, or the operation does not permit elimination of 
dust deposits external to equipment, at all times, then the process hazard 
analysis documentation shall specify, for the critical areas that must be 
controlled, maximum allowable layer thickness (or area density) and maximum 
allowable deposit surface area, which may be based on Section 6.1.2, and 
minimum PPE requirements (to address any recognized fire or explosion 
hazard).”  
Substantiation: Scope: The scope and intent of this provision is unclear. On its 
face, it appears that this provision would apply to both areas inside process 
equipment and areas external to process equipment. However, Section 6.1 
already addresses the permissible accumulation in areas external to the 
equipment. The ROP suggests this requirement was only intended to apply to 
areas inside equipment. Application: As written, this requirement does not seem 
either appropriate or practical. It does not have any apparent limitations. It 
seems to be an unnecessary burden to specify the maximum allowable layer 
and area for all silos, bins, screw conveyors, etc. intended to contain 
combustible dust. To the extent this provision is adopted, we agree that it 
should not be retroactive. The phrase “specify and document” seems 
ambiguous. Except to the extent there is a requirement for flame-resistant PPE, 
this provision seems out of place.  
Committee Meeting Action: Reject 
Committee Statement: See Committee Action on Comment 654-12 (Log 
#53). The action on that comment deleted the text proposed for revision, so the 
recommendation in this comment to revise paragraph 4.2.3 is not appropriate. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-12 Log #53  Final Action: Accept 
(4.2.3) 
_______________________________________________________________ 
Submitter: Larry D. Floyd, Ciba, Part of BASF 
Comment on Proposal No: 654-11 
Recommendation: Delete the following text: 
   4.2.3* If the process, equipment, or the operation does not permit elimination 
of dust deposits at all times, then the process hazard analysis shall specify and 
document maximum allowable layer thickness (or area density), maximum 
allowable deposit surface area, and minimum PPE requirements. 
Substantiation: It is the purpose of the PHA to determine the risk (probability 
and severity) of a dust deflagration or dust fire, and document measures to 
reduce the risk. 4.2.3 is too prescriptive. For example, the protection concept 
“avoidance of ignition sources” seems to be ignored or deemed to be an 
insufficient method of reducing the risk of fire / explosion to an level 
acceptable to the authority having jurisdiction. This seems to be in variance to 
ATEX zone requirements, or even NFPA’s standards 497, 499, and 70. Perhaps 
it would be better to say “If the process, equipment, or the operation does not 
permit elimination of ignition sources at all times...”. 
Committee Meeting Action: Accept 
Committee Statement: The Committee elected to remove paragraph 4.2.3 as 
recommended because the language of the requirement implied that the PHA 
would only address those considerations explicitly identified in 4.2.3. 
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Number Eligible to Vote: 29 
Ballot Results: Affirmative: 25 Negative: 3  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   BEATTIE, W.: PHA is a valuable tool for analyzing hazards. The wording 
provides guidance to end users, and may identify potential hazards. 
   CHASTAIN, B.: The deleted language provides user community guidance on 
the types of considerations to be addressed in a PHA. It should be included. 
   CHOLIN, J.: The deleted language provides needed guidance on the types of 
considerations to be addressed in a PHA. Deleting this text weakens the 
document and deprives the user of valuable information. If the TC was 
unhappy with the text it should have expanded the considerations using the 
submitter’s comment as guidance rather than just deleting the paragraph. 
_______________________________________________________________ 
654-13 Log #29  Final Action: Accept in Principle 
(4.4.1) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-12 
Recommendation: As recognized by proposed Section A.4.4.1, the scope of 
Section 4.4.1 is unnecessarily broad and burdensome. However, it is 
inappropriate to use the absolute phrase “every incident” in mandatory Section 
4.4.1 and then attempt to create a clearly necessary exception to that absolute 
language in a non-mandatory appendix. One option would be to revise the text 
to read: “Every incident that results in a fire or explosion of a magnitude that 
causes the authority having jurisdiction to temporarily assume control of the 
site.” That is what seems to be implied by proposed Section 4.4.2. If that is too 
restrictive, we suggest using the phrase “Every significant event …” and using 
the appendix to define what is meant by “significant.”  
Substantiation: Clearly, it is important not to overburden operators by having 
to conduct an incident investigation of every event regardless of its character. 
For the reasons set forth above, the current approach to the drafting of this 
“carve out” is not appropriate.  
Committee Meeting Action: Accept in Principle 
Revise the text of paragraph 4.4.1 to read:  
4.4.1* Every iIncidents that results in a fire or explosion of a magnitude that 
causes property damage, production shutdown time, or injury shall be 
investigated and recorded. 
A.4.4.1 The size and extent of the incident that triggers this requirement should 
be proportional to the consequence hazard. Significant events without 
consequences (“near misses”) often indicate a serious underlying problem and 
should also be investigated. For example, a spark in a protected duct with a 
spark detection system would likely not require an investigation unless a 
significant increase in sparks per unit time was noted or the spark fails to be 
extinguished. This incident is considered “recorded” with the spark detection 
system. Other examples include smoldering fires or “puffs.” For every hazard 
area, there is a de minimis level below which recording cannot be justified. It is 
up to the owner/operator to determine that level. 
Committee Statement: The Committee accomplished the intent of the 
submitter by refining the scope of the incident reporting requirements that are 
proposed for addition to this next edition of the document. The Committee also 
further modified the annex to properly reflect the intent of this provision. See 
also the action on Comment 654-14 (Log #CC3). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-14 Log #CC3  Final Action: Accept 
(4.4.1, 4.4.2, 4.4.3, 4.4.4) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-12 
Recommendation: Revise the following text as indicated. 
4.4.1* Every iIncidents that results in a fire or explosion of a magnitude that 
causes property damage, production shutdown time, or injury shall be 
investigated. and recorded. 
A.4.4.1 The size and extent of the incident that triggers this requirement should 
be proportional to the consequence hazard. Significant events without 
consequences (“near misses”) often indicate a serious underlying problem and 
should also be investigated. For example, a spark in a protected duct with a 
spark detection system would likely not require an investigation unless a 
significant increase in sparks per unit time was noted or the spark fails to be 
extinguished. This incident is considered “recorded” with the spark detection 
system. Other examples include smoldering fires or “puffs.” For every hazard 
area, there is a de minimis level below which recording cannot be justified. It is 
up to the owner/operator to determine that level. 
4.4.2* Once the scene has been released by the authority having jurisdiction, 
incident investigations shall be promptly initiated by management personnel or 
their designee who has a good working knowledge of the facility and 
processes. 
4.4.3* A written report of the investigation shall be prepared, describing the 
incident, the learnings from the investigation, and recommendations to prevent 
recurrence of that or similar incidents. 
Combine existing Annex to 4.4.2 with Annex to 4.4.3 to become A.4.4.3 as 

shown below: 
A.4.4.3 Incident reports should include the following information: 
(1) Date of the incident 
(2) Location of the incident and equipment/process involved 
(3) Description of the incident, contributing factors, and the suspected cause 
(4) Operation of automatic/manual fire protection systems and emergency 
response 
(5) Recommendations and corrective actions taken or to be taken to prevent a 
reoccurrence 
The incident report should be reviewed with appropriate management 
personnel and retained on file for future reference. The recommendations 
should be addressed and resolved. 
Incident reports are useful in support of the periodic process hazard analysis 
required by 4.2.4. Owner/operator should consider retaining the incident 
investigation reports for at least 5 years to be consistent with the PHA review 
schedule. 
4.4.4* A summary of the incident investigation report shall be shared with 
those personnel operating, maintaining, and supervising the facility. 
A.4.4.4 The owner/operator should consider sharing relevant learnings with 
other facilities within the company. 
Substantiation: The proposed revisions provide elaboration and clarity on the 
requirement that investigations be documented and that the learnings of the 
investigation be shared with affected personnel. Also, the adjective “good” is 
removed from 4.4.2, since it is viewed to be “unenforceable.” The word 
“recorded” is deleted from paragraph 4.4.1 and accompanying annex item as it 
is viewed as redundant with the new requirement that a written report be 
prepared. The action from Comment 654-13 (Log#29) has also been 
incorporated into the recommendation for this Committee Comment. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 27 Negative: 1  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   HOLCOMB, M.: Production shutdown is excessively restrictive. A minor fire 
may require the process to be shut down for a few minutes for inspection to 
ensure it has been extinguished. This requirement could have the unintentional 
result of encouraging the unsafe process to continue running to avoid the 
reporting requirement. It is recommended that process shutdown be removed 
from the investigation trigger. To broaden the trigger, it is recommended that 
“or product loss” be added to the property damage statement and response by 
fire fighting services outside the plant be added to the trigger.  
_______________________________________________________________ 
654-15 Log #30  Final Action: Reject 
(5.2) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: N/A 
Recommendation: This section should be deleted. If retained, all references 
should be to Section 4.6 rather than 4.5.  
Substantiation: The objectives in Section 4.6 apply to both the prescriptive 
and performance-based approaches. Performance-based design is an 
appropriate option to avoid the burdens of overprotecting a system that could 
result from the prescriptive approach. The performance-based design must be 
based on supported engineering analysis. It is unnecessary and inappropriate to 
subject the performance-based design to a second set of criteria -- 20/20 
hindsight – based on whether an unacceptable event took place.  
Committee Meeting Action: Reject 
Committee Statement: The language is consistent with the performance-based 
design requirements in NFPA 101 and should be retained. However, the 
submitter’s observation regarding the editorial change to the cross reference is 
correct and will be made at the publication of the final document once 
approved for issuance. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-16 Log #7  Final Action: Reject 
(6.1) 
_______________________________________________________________ 
Submitter: Erdem A. Ural, Loss Prevention Science & Technologies, Inc. 
Comment on Proposal No: 654-15 
Recommendation: Revise text to read as follows: 
   6.1.x Unless a lower value can be specified by engineering analysis or by test 
data, the default value of the entrainment fraction  η D shall be taken to be 
1.0. 
6.1.5* It shall be permitted to assume a default value of 0.25 for the 
entrainment fraction ηD of floor deposits in open areas and in compact rooms. 
A.6.1.5 A higher value for ηD is more appropriate for elevated dust deposits, 
ducts, and small enclosures less than 100 m3 and for elongated enclosures with 
L/D ratios greater than 5, such as corridors and galleries. Research activities 
are currently in progress to define a technical basis for estimating ηD. 
   6.1.6 It shall be permitted to use a lower value of  ηD based on test data or a 
risk evaluation that is acceptable to the authority having jurisdiction. 
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Substantiation: ROP text defies logic by putting the horse before the cart. The 
comment provided above resolves the important safety issues created by the 
ROP text, via 
   1) using ηD = 1 if analysis or data to the contrary are not available, 
 
   2) using ηD = 1 for deposits formed on overhead equipment and structures, 
and 
 
   3) using ηD = 1 for elongated enclosures that are conducive to more effective 
dust entrainment 
   while still maintaining the break the Committee wished to give for ordinary 
floor deposits. 
Committee Meeting Action: Reject 
Committee Statement: The Committee rejected the proposed revision as it did 
not provide an improvement over the existing material in the ROP. The 
submitter also proposed the opportunity to select alternative values, either 
higher or lower, without specifying the basis for that approach. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 25 Negative: 3  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   HART, P.: The use of a higher entrainment factor over the default 0.25 
appears to warranted for dust accumulations on elevated surfaces and in 
enclosures with large L/D ratios. 
   SCHERPA, T.: An entrainment coefficient of 0.25 may not be conservative in 
many cases, particularly with elevated deposits. 
   URAL, E.: The comment correctly pointed out that universal 25% 
entrainment fraction allowance can grossly underestimate the hazard of certain 
dust deposits. Committee’s statement for justifying rejection does not make 
sense to me. 
Comment on Affirmative:  
   BEATTIE, W.: The entrainment factor of 0.25 is an arbitrary figure, and may 
not be high enough for all instances. 
 
_______________________________________________________________ 
654-17 Log #25  Final Action: Reject 
(6.1) 
_______________________________________________________________ 
Submitter: Samuel A. Rodgers, Honeywell, Inc. 
Comment on Proposal No: 654-15 
Recommendation: Add text to read as follows: 
   Add new 6.1.7 before current 6.1.7 
   6.1.6 It shall be permitted to use a lower value of ηD based on a risk 
evaluation that is acceptable to the authority having jurisdiction. 
6.1.7 In no case shall the design dust mass/accumulation exceed four (4) times 
the largest threshold dust mass determined according to this section. 
6.1.87 Dust accumulation amounts shall reflect the conditions resulting from 
routinely scheduled cleaning, and not include short term accumulations cleaned 
in accordance with Chapter 8. 
Substantiation: Since the threshold values in section 6.1 determine when a 
dust fire or explosion hazard exists, prudent design would limit the upper limit 
of this dust accumulation such that the mitigations required as a result will be 
effective in controlling the risk. While dust accumulation presents a hazard, the 
risk to personnel is controlled through various means of ignition prevention, 
PPE, and fire/explosion protective systems. 
Committee Meeting Action: Reject 
Committee Statement: The Committee rejected this comment as it proposed 
additional requirements that would be impractical for some industrial 
occupancies, such as product storage warehouses. The Committee believes that 
the protection provided by the additional safeguards required when the dust 
accumulation exceeds the threshold adequately addresses the risk. See also the 
Committee’s action on Comment 654-66 (Log# CC30) that addresses the 
housekeeping frequency and inspection practices when a facility is intended to 
be operated at a dust accumulation level that is less than that determined by 
section 6.1 of the standard. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 1 Abstain: 1 
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: The “theoretical” equations developed for determining 
personnel safety or structure safety from a deflagration have not been 
substantiated or validated in practice. Furthermore, the equations were voted on 
an accepted during the Baltimore meeting and changed by the next 
teleconference and changed again by the final teleconference. As indicated 
earlier, the members who voted in the Baltimore meeting on these equations 
were not the same personnel who voted on the equations in subsequent 
teleconferences that were scheduled without enough time for many of the 
committee to revise prior work schedules. Futhermore, the equations changed 
from one meeting to another in a short period of time which indicates that the 
equations require further study and validation and substantiation prior to 
imposing them on the user community. These equations have not to date been 
applied to date in practivc to determine if they provide the protection intended. 
Additionally, one key component of the equations, the “entrainment” factor, is 
unknown at best for practically all dusts and applying a random number of 0.25 
for the entrainment factor does not serve the user community.  

Explanation of Abstention:  
   CHOLIN, J.: The computational methods for determining dust threshold mass 
for either the personnel safety objective or the building survival objectives have 
not been substantiated experimentally or subjected to an adequate peer review 
process. 
The language reflected in the ballot is NOT what the majority of the TC 
adopted during its 2 day meeting in Baltimore. During that meeting the TC 
considered a number of proposals and adopted the use of a prescriptive mass 
per unit area criterion as well as an alternative for the case where building 
integrity was the design objective or where personnel safety was the objective. 
Then the TC continued its meetings with a series of teleconferences that were 
scheduled on such short notice that only a fraction of the committee was free to 
participate. During those meeting substantial changes were made to the basic 
approach as well as the mathematical relations to be used in implementing the 
approach. The results of those meetings were NOT disseminated to the TC 
members that had schedule conflicts. The ballot reflects decisions made by the 
small fraction of the TC that were able to participate in the teleconferences. 
The practice of progressively revising this section in the context of 
teleconferences scheduled such that only a fraction of the TC could participate 
deprived the full committee of the opportunity to adequately review the 
proposed language and equations as well as participate in the discussions and 
the voice vote. This is NOT what is intended in the Rules Governing 
Committee Projects and erodes the integrity of the NFPA Codes and Standards 
writing process.  
_______________________________________________________________ 
654-18 Log #CC31  Final Action: Accept 
(6.1) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-15 
Recommendation: Revise Section 6.1 as shown: 
6.1.1* Those portions of the process and facility where a dust explosion hazard 
or flash fire hazard exists shall be protected from the effects of these hazards in 
accordance with this section as well as Sections 6.2, 6.3, and 6.4 and Chapter 
7.

6.1.2* Unless supported by calculations per 6.1.3 and 6.1.4, respectively, 
dust explosion hazard volumes areas and dust flash fire hazard areas shall 
be deemed to exist when the total accumulated dust mass exceeds 1 kg/m2 
multiplied by 5% of the building or room footprint. the thresholds calculated in 
6.1.2.1 or 6.1.2.2.

Add the following A.6.1.2:

Because fugitive dust could accumulate in a localized area of the building or 
room (localized area less than 10% of the total floor area), the floor area limit 
(Afloor) used in equations 6.1.2.1 or 6.1.2.2 has been set to 2000 m2.

6.1.2.1 The threshold dust mass establishing a building or room as a dust 
explosion hazard volume, Mbasic-exp, shall be determined per equation 6.1.2.1.

M A Hbasic - exp floor= • • 0.004   
  Eqn 6.1.2.1

 

6.1.2.2 The threshold dust mass establishing a building or room as a dust 
deflagration hazard volume, Mbasic-fire, shall be determined per equation 6.1.2.2.

M Abasic - fire floor= • 0.02  

 Eqn 6.1.2.2

Where, for equations 6.1.2.1 and 6.1.2.2:

Mbasic-exp is the threshold dust mass (kg) based upon building damage 
criterion
Mbasic-fire is the threshold dust mass (kg) based upon personnel fire exposure 
criterion
Afloor is the lesser of the enclosure floor area (m2) or 2000 m2  
H is the lesser of the enclosure ceiling height (m) or 12 m

6.1.2.2 The maximum footprint to be used to calculate the total dust mass shall 
not exceed 2000
m2.

6.1.3* It shall be permitted to evaluate the threshold dust mass establishing a 
building or room as a dust explosion hazard volume, Mexp, per equation 6.1.3.
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where:

Mexp is the threshold dust mass (kg) based upon building damage criterion,
Pes is the enclosure strength evaluated based on static pressure calculations for 
the weakest structural element not intended to vent or fail [bar g] per NFPA 68,
DLF is the dynamic load factor, the ratio of maximum dynamic deflection to 
static deflection per NFPA 68,
Cw is the worst case dust concentration (kg/m3) 
Pmax is the maximum pressure (bar g) developed in ASTM E1226 tests with 
the accumulated dust sample,
Afloor is the enclosure floor area (m2),
H is the enclosure ceiling height (m).
ηD is the entrainment fraction

Add new section as a sub-section of 6.1.3

6.1.3.1 In the absence of detailed structural response analysis, it shall be 
permitted to assume a worst-case value of DLF = 1.5 and design based on the 
weakest structural element of the enclosure.

Suggested Annex for Explosion Hazard Equation

A.6.1.3 The Dust Explosion Hazard Volume Area equation originates from the 
NFPA-68 Partial Volume equation, which adjusts the amount of venting needed 
when the design scenario presumes the combustible mixture fills only a part 
of the enclosure.  NFPA-68 uses the ratio of Pred to Pmax and the fill fraction to 
make this adjustment.  Pred is the maximum pressure predicted to be developed 
during a vented deflagration and should be less than the strength of the weakest 
building structural element not intended to vent or fail.  Windows, for instance, 
might be intended to fail.  NFPA-68 sets an upper bound for Pred, ensuring that 
the calculated pressure during the event does not exceed the strength of the 
enclosure.  This upper bound is Pes/DLF, the dynamic strength of the weakest 
building structural element not intended to vent or fail.  In the implementation 
here, the goal is to see if any explosion venting is needed to prevent damage to 
the main building structural components, thus Pred is equated to its maximum 
allowable value, based on the building/room design.

In a deflagration, the pressure developed changes with the dust concentration.  
Equation 6.1.3 uses the so-called worst case concentration of dust in a 
combustible mixture, Cw, as defined in NFPA-68.  A conservative way to 
evaluate the pressure attained at lower average dust concentration is to assume 
that all of the dust available is concentrated in a smaller volume to the worst 
case concentration.  This smaller volume is a fraction of the total volume, the 
fill fraction.  In Equation 6.1.3, the threshold dust mass, Mexp, divided by the 
product of worst case concentration and building volume is the fill fraction.  
When accumulated dust mass is larger than the threshold for the Explosion 
Hazard, then the fill fraction is greater than the ratio of Pes/DLF to Pmax, and an 
Explosion Hazard exists.  

6.1.4*It shall be permitted to evaluate the threshold dust mass, Mfire, 
establishing an area as a dust fire hazard area per equation 6.1.4.
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max η         Eqn 6.1.4

Where:
 Mfire is the threshold dust mass (kg) based upon personnel fire exposure 
criterion.
Pinitial = 1 bar absolute
D is the nominal height of a person (m)

Include Annex for 6.1.4 discussing the Deflagration Hazard Equation.

A.6.1.4 The Flash Fire Deflagration Hazard Area equation estimates the 
fraction of the volume that could be filled by an expanded fireball from 
burning dust.  The room or building volume up to person height is taken as the 
total volume for this hazard, regardless of actual building height.  The threshold 
for the Flash Fire Deflagration Hazard is based on allowing the accumulated 
dust mass to reach the worst case concentration in an unburnt volume which, 
when expanded in a fireball, is only 5% of the volume described by the product 
of person height and floor area. The relation in 6.1.4 uses a 5% probability (the 
factor 0.05) of an occupant being in the same location as the fireball as its risk 
tolerance criterion. This choice implies that some residual risk remains.

6.1.5* It shall be permitted to assume a default value of 0.25 for the 
entrainment fraction (ηD).

6.1.6 It shall be permitted to use a lower value of ηD based on a risk evaluation 
that is acceptable to the authority having jurisdiction.

6.1.7 It shall be permitted to determine the accumulated mass on a dry weight 
basis by drying the sample to less than or equal to 5 weight percent moisture.

6.1.832.1 All dust accumulated on structures above the lowest footprint, Afloor, 
shall be evaluated as if accumulated on the lowest footprint.

6.1.97 Dust accumulation amounts shall reflect the conditions resulting from 
that exist just prior to routinely scheduled cleaning, and shall not include short 
term accumulations cleaned in accordance with Chapter 8. 
Substantiation: Based upon input suggesting that the proposed equations in 
6.1.3 and 6.1.4 are too complex for some owner/operators to apply, the 
Committee developed the simplified approach shown in the new text added in 
6.1.2. The intent of the simplified approach for evaluating both explosion and 
flash fire hazards was to preserve the previous methods and to provide the 
owner/operator with the option to choose which alternative to implement. This 
Comment also incorporates the action of 654- 10(Log #CC25) with regard to 
use of explosion hazard area and dust flash fire hazard area. Paragraph 6.1.2.2 
was deleted as recommended in Comment 654- 22(Log #33) as being 
redundant. The Committee added the simple equations to give the user the 
option of a simplified approach that implements a conservative application of 
the assumptions for the theoretical equations. 
The basic equations (simple) constants come from inserting the committee’s 
judgment of sufficiently conservative values into the theoretical equations. At 
this time, those values are Building Dynamic Strength – 35 psf, Cw – 0.5 kg/
m2, Pmax – 8 barg, entrainment factor – 0.25, Height of person – 2 m. An 
adjustment for the heat of combustion was not included by the committee 
decision. The units of Mbasic-exp and Mbasic-fire are both kg, so density is 
not involved. The coefficient 0.004 must have units of kg/m3, but since the 
units of Area and Height are given, the units of the coefficient are not 
necessary. Similarly for the coefficient 0.02, it must have units of kg/m2, but 
these are not necessary to use the equations. 
Since the value of D in equation 6.1.4 is intended to be the nominal height of a 
person the value of D in equation 6.1.4 has been set to be 2 m. 
The maximum height of 12 meters was discussed specifically. Without a limit 
on height, the building or room could be essentially like an elevator shaft. In 
such a case more scrutiny of the construction would be appropriate and this 
would be included in the use of equation 6.1.3. The 12 meters originated by 
trying to rationalize the Committee’s rule of thumb thickness (mass) to the 
theoretical equation. The maximum height of 12 meters is not a magic number 
for any reason, the Committee has just concluded that it seemed reasonable. It 
could just as easily be 10 meters. 
Pinitial is the pressure of the unburned dust cloud that turns into a fireball. In 
the ROP, the proposed equation had just a number 1 in the numerator without 
any implied units, so the units were unclear. The fireball expands in volume 
based on the ratio of (Pinitial + Pmax)/Pinitial. It is possible to state that 
Pinitial is atmospheric pressure in absolute units, bar-absolute. To make it clear, 
the Committee has rewritten the equation so that it has Pinitial in both 
numerator and denominator. 
Cw is explained in the annex A.6.1.3 to be as defined in NFPA-68. Cw is 
different than Copt. Initially, the annex included that Cw is that concentration 
giving the highest KSt, however, there is some discussion that NFPA-68 might 
reconsider how to define this worst case concentration for dust explosion. 
Referencing, “as defined in NFPA-68” allows the 654 document to remain 
correctly related to NFPA-68 should the consensus on what is worst case 
change. Since the Mexp equation is a direct rearrangement of the NFPA-68 
equation, this tie-in is important to retain. 
Thickness is still inferred as a day-to-day unscheduled cleaning parameter in 
A.8.2.1.2(b). Since the controlling parameter is mass, layer thickness is a 
secondary indicator of mass and this more variable measurement is not a 
mandatory requirement. Since this approach also permitted the use of dry 
weight, this brings even more variability into a thickness measurement. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 25 Negative: 3  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: The “theoretical” equations developed for determining 
personnel safety or structure safety from a deflagration have not been 
substantiated, validated in practice, or peer reviewed. Furthermore, the 
equations were voted on an accepted during the Baltimore meeting and 
changed by the next teleconference and changed again by the final 
teleconference. As indicated earlier, the members who voted in the Baltimore 
meeting on these equations were not the same personnel who voted on the 
equations in subsequent teleconferences that were scheduled without enough 
time for many of the committee to revise prior work schedules. Furthermore, 
the “theoretical” equations changed from one meeting to another in a short 
period of time which indicates that the equations require further study and 
validation and substantiation prior to imposing them on the user community. 
These equations have not to date been peer reviewed, applied to date in 
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practice to determine if they provide the protection intended. Additionally, one 
key component of the equations, the “entrainment” factor, is unknown at best 
for practically all dusts and applying a random number of 0.25 for the 
entrainment factor does not serve the user community. The bottom line... these 
equations are “theoretical”, had major changes in a short period of time, and 
should not be imposed on the user community until validated and peer 
reviewed. 
  Additionally, the practical means for determining compliance with the mass 
equations is impractical. How will one determine if the mass criteria limit is 
exceeded. Will it require the user to vacuum up all the dust in a building, weigh 
the dust and determine if the mass criteria limit has been exceeded? The 
thickness allowance in the 2006 edition allowing for settled bulk density 
correction has been applied by industry and works. Why replace a method that 
is easily understood, works and replace it with two equations that are complex, 
not validated, substantiated and not peer reviewed? The use of the equations 
will also be complex and difficult for regulators to enforce in practice. 
   CHOLIN, J.: The prior edition provided a simple metric that could be used to 
determine if a building compartment of portion of a building compartment 
should be deemed and “explosion hazard”, as such a designation triggered the 
requirement to manage the hazard in accordance with prescriptive design 
criteria in following sections of the document. It also included a means for 
correcting the prescribed dust layer thickness for materials of lower settled bulk 
density. It worked!  
The language embodied in this comment is the net result of a 2-day face-to-
face ROP meeting followed by 3 1-day teleconferences arranged with such 
short notice that many members were precluded from participation and then a 
2-day, face-to-face ROC meeting followed by 2 more conference call meetings, 
again with insufficient notice to allow broad participation. The result is a 
method to determine how much dust is permitted in a building compartment 
based upon equations that do NOT have any research to support key parameters 
and no consensus on how one is to determine if the compartment exceeds the 
allowable mass! The user can use either equation 6.1.2.1 or 6.1.2.2 to 
determine how much dust the TC thinks ought to be allowed but the TC offers 
no means for determining if the dust in the compartment exceeds the calculated 
threshold. Ostensibly, the operator or enforcer is expected the vacuum-up all 
the dust in the building or compartment in question and compare it to the 
amount permitted by the document in order to determine if it is necessary to 
clean-up all the dust in the compartment or implement other hazard 
management measures. This is simply absurd! 
The absurdity continues in the ensuing sections. Again the TC has provided 
relations to calculate the allowable mass but once the operator knows how 
much is allowed she/he has no guidance on what to do with that number to 
determine if the compartment in question complies with the criteria or not. 
Furthermore, key parameters such as the entrainment fraction, probability of 
occupant location, etc. that have no supporting research to substantiate the 
numerical values selected. Is this what the public expects of NFPA Standards?  
The practice of developing requirements such as the subject comment in the 
context of teleconferences scheduled such that only a fraction of the TC could 
participate deprived the full committee of the opportunity to participate in the 
discussions and the voice vote. Consequently, the comment language adopted 
by the TC in its last conference call did not receive the level of peer review 
that is expected in the NFPA Codes and Standards writing process. Now there 
is a truly absurd requirement presented for TC ballot with no opportunity to fix 
it. This is NOT what is intended in the Rules Governing Committee Projects 
and underscores the need for a quorum requirement for TC business. Allowing 
this language into the document will only serve to erode the public confidence 
in the NFPA Codes and Standards writing process.  
   FEBO, JR., H.: The methods developed in 6.1.1 thru 6.1.6 are based on a lot 
of educated guesses and develop complicated relations (eqn 6.1.3. &.4) that 
include factors that are simply unknown or variable in some undefined pattern. 
In addition, the attempt to define different life safety & property thickness, 
while laudable, are again somewhat illusionary in practical application. All this 
is in an effort to make more flexible the simple fugitive dust layer height which 
had proved workable for a number of years. With these apparently more 
scientific equations, users will continue to operate on the basis that the code 
has “blessed” what is inherently hazardous; fugitive dust in areas that cannot 
withstand the effects of a dust explosion and the effects may spread far beyond 
the initial event due to poor physical or structural separation.  
Further, the incremental changes that took place during the ROC stage, 
indicates the “not ready for prime time” nature of the equations.  
Providing simplified equations (eqn 6.1.2.1 &.2) does not fix inherently weak 
underlying equations.  
I note also that in section 6.1.2.2., the term dust “deflagration” hazard is used 
where it should be dust “flash fire” hazard, another confusion factor.  
Comment on Affirmative:  
   BEATTIE, W.: The entrainment factor of 0.25 is an arbitrary figure, and may 
not be high enough for all instances. 
   SCHERPA, T.: While I approve of the approach taken in this item, I do not 
agree with the default value of 0.25 as the entrainment coefficient. 
 

_______________________________________________________________ 
654-19 Log #31  Final Action: Reject 
(6.1.1) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-15 
Recommendation: No change. 
Substantiation: We support this aspect of the change because it explicitly 
clarifies that the maximum permitted accumulation applies to the fire hazard as 
well as the deflagration hazard. 
Committee Meeting Action: Reject 
Committee Statement: The submitter provided no recommendation on which 
the Committee is required to act. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-20 Log #18  Final Action: Reject 
(6.1.2) 
_______________________________________________________________ 
Submitter: John M. Cholin, Rep. J.M. Cholin Consultants, Inc. 
Comment on Proposal No: 654-15 
Recommendation: Revise text to read as follows: 
6.1.2* Unless supported by calculations per 6.1.3 and 6.1.4, respectively, dust 
explosion hazard volumes and dust deflagration fire hazard areas shall be 
deemed to exist when total accumulated dust mass exceeds 10,000 kJ/m2 1 kg/
m2 multiplied by 5% of the building or room footprint.  
Substantiation: It is not the mass of dust that poses the deflagration problem, 
it is the stored energy in that mass of dust which is liberated as heat during the 
deflagration. The stored energy is usually stipulated as the net heat of 
combustion. A survey of combustible dusts shows that the net heats of 
combustion range from 10,000 kJ/kg for some cellulosics to 50,000 kJ/kg for 
some of the more energetic polymers, rubbers and metals. The technical 
committee should reduce its prescriptive criterion to an energy release per unit 
of area and provide the calculations to layer thickness for different materials in 
the annex.  
Committee Meeting Action: Reject 
Committee Statement: The Committee believes that the consequences 
associated with combusting solids will be overestimated for some materials 
using the proposed revision. The formulae for calculating hazard areas relates 
the hazard to Pmax, which is dependent upon factors in addition to the heat of 
combustion. The Committee provided a simplified approach for determining 
the hazard areas related to explosion and flash fire and retained the theoretical 
approach as well. See also the explanation provided in Annex D as modified by 
Comment 654-89 (Log #CC32). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 27 Negative: 1  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHOLIN, J.: The rationale used by the TC is inconsistent with Le Chatelier’s  
Principle when a chemical reaction is required to do mechanical work the 
reaction equilibrium is shifted away from the products and back toward the 
reactants. The use of Pmax to calculate the extension of the deflagration flame 
front neglects the fact that the pressurization of the vessel prevents complete 
reaction of all of the reactants which would occur in an unconfined, 
un-pressurized scenario. 
_______________________________________________________________ 
654-21 Log #32  Final Action: Accept in Principle in Part 
(6.1.2) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-15 
Recommendation: Insert “on a dry weight basis” after 1 kg/m2. Revise text to 
“multiplied by the lesser of (A) 5% of the building or room footprint or (B) 
100 m2.” Add the following: “Notwithstanding the application of the bulk 
density equation, the maximum permitted accumulation for dusts with settled 
bulk densities less than or equal to 2.0 lbs/ft3 shall not exceed 1.0 inches.”  
Substantiation: We support this aspect of the change because it places the 
maximum permitted accumulation language in the appropriate section of the 
text of the standard rather than relying on the non-mandatory appendix. 
Furthermore, it effectively incorporates the bulk density calculation into the 
standard, avoiding the erroneous conclusion that the standard establishes a 
hazard level of 1/32”. On the other hand, this equation is written in a way that 
is subject to multiple interpretations because it appears to be based on mass 
rather than the thickness of the dust layer, and the area with a layer of that 
thickness. This ambiguity is eliminated by revising Section 6.1.2 to say “… the 
lesser of (A) 5% of the building or room footprint or (B) 100 m2.”  
   While this mass per unit area value is appropriate for most materials, a more 
conservative approach appears appropriate for materials with settled bulk 
densities below 2.0 lbs/ft3. Under the formula in proposed Section 6.1.2, the 
permitted accumulation for a material with a settled bulk density of 2.0 lbs/ft3 
would be 1.17 inches. This suggests that a more conservative approach should 
be considered for materials with settled bulk densities below 2.0 lbs/ft3, e.g., a 
1.0 inch permitted accumulation limit for dusts with settled bulk densities less 
than or equal to 2.0 lbs/ft3.  



654-12

Report on Comments  A2010 — Copyright, NFPA NFPA 654 
   The use of a “dry weight basis” would create a level playing field for all 
dusts. It does not make sense to reduce the allowable accumulation based on 
the presence of moisture that increases the mass and settled bulk density 
measurement. This would effectively penalize industry for moisture content 
when, in fact, the minimum ignition energy (MIE) of the dust significantly 
increases with increasing moisture content. For example, the MIE is 40 
millijoules for paper dust at < 0.5 % moisture, and 1600 millijoules for the 
same paper dust with 7.9% moisture. Moist dust is relatively safer than dry 
dust. Moist dust is additionally more cohesive, agglomerates more and is 
harder to entrain in air as the moisture content increases therefore making it 
inherently safer from a deflagration perspective than bone dry combustible 
dust. Why penalize industry with accumulation allowances that are less for 
moist dusts than exist for the same dry dusts? We recommend determining 
settled bulk density by determining the mass and field volume of the settled 
field sample, reducing the mass of that field sample by its moisture content, 
and then calculating the settled bulk density on a dry mass basis for use in Eqn. 
A.6.1.2.  
   This recommendation to base the settled bulk density determination on a dry 
basis is essential to achieve consistency with Paragraphs 6.1.3 and 6.1.4, which 
establish the dust mass for building or room explosion hazard volume and 
personnel fire exposure criterion. Those paragraphs use the values Cw and 
Pmax, which are derived from ASTM methods that require moisture be 
removed to less than 0.5% by volume resulting in Cw and Pmax as “worst 
case” values from ~ bone dry dust. However, the settled bulk density value in 
equation A.6.1.2 “Equivalent_Depth (mm)” does not appear to account for 
moisture removal as the “settled bulk density” determined under that equation 
appears to include any moisture content. This is a discrepancy that requires 
attention in the revised NFPA 654 (2011 Edition). Again, we recommend that 
moisture content be determined and subtracted from the sample mass to obtain 
the “settled bulk density (dry basis)” for determining allowable accumulation 
on mass per unit area basis.  
The term “room” may not be clearly understood, and should be defined.  
Committee Meeting Action: Accept in Principle in Part 
See Committee Comment 654-18 (Log# CC31) for the implementation of 
recommended changes related to the dry weight basis and room footprint. 
The Committee did not accept the recommended inclusion of a maximum dust 
layer thickness of 1 inch. 
Committee Statement: The Committee accomplished the intent of the 
submitter with its revisions to 6.1.2 as shown in Comment 654-18 (Log 
#CC31). The Committee did not include the maximum dust layer thickness 
revision proposed because the Committee believes that the protection provided 
by the additional safeguards required when the dust accumulation exceeds the 
mass threshold adequately addresses the risk. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment for 654-18 (Log #CC31). 
   CHOLIN, J.: See comment for 654-18 (Log #CC31). 
_______________________________________________________________ 
654-22 Log #33  Final Action: Accept 
(6.1.2.2) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-15 
Recommendation: Delete provision.  
Substantiation: This provision is ambiguous and appears best clarified by 
eliminating it and adopting the suggested clarifying language in 6.1.2, which 
reads “… the lesser of (A) 5% of the building or room footprint or (B) 100 
m2.”  
Committee Meeting Action: Accept 
Committee Statement: See also Committee action on Comment 654-18 (Log 
#CC31) that shows this paragraph deleted and shows the final revision to this 
section. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment for 654-18 (Log #CC31). 
   CHOLIN, J.: See comment for 654-18 (Log #CC31). 
_______________________________________________________________ 
654-23 Log #9  Final Action: Accept 
(6.1.3) 
_______________________________________________________________ 
Submitter: John M. Cholin, Rep. J.M. Cholin Consultants, Inc. 
Comment on Proposal No: 654-15 
Recommendation: Revise text to read as follows: 
6.1.3 It shall be permitted to evaluate the threshold dust mass establishing a 
building or room as a dust explosion hazard volume, mexp, per equation 6.1.3.  
Substantiation: The parameter to be calculated per the text does NOT appear 
in the relation which is to be used to calculate it.  
Committee Meeting Action: Accept 
Committee Statement: The word “volume” will be changed to “area” per 
action on Comment 654-10 (Log #CC25). 

Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-24 Log #34  Final Action: Reject 
(6.1.3 and 6.1.4) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-15 
Recommendation: Delete equations 6.1.3 and 6.1.4. Provide a “settled bulk 
density” methodology that appropriately addresses dust moisture content in the 
“settled bulk density” method.  
Substantiation: While we have reason to believe the two equations in 6.1.3 
and 6.1.4 show promise, they have not been studied in sufficient detail, 
substantiated or validated. The technical basis for these equations has not been 
provided, which suggests that it does not presently exist. Details substantiating 
these equations have not been presented and sufficient time has not been 
allotted for validating the two equations. Accordingly, there is no basis for 
adopting these equations at this time. If the technical supporting data thought to 
justify these equations is later developed, another round of public comment 
would then be necessary to give interested parties sufficient time to consider 
the validity of the assertion that the data is adequate to validate the equations.  
   Furthermore, even if the equations were scientifically validated, the value(s) 
of the entrainment factor(s), which is critical to the use of those equations, has 
not been validated. NFPA has acknowledged that there is no technical basis for 
the value in Section 6.1.5 in stating that it is a “random” number. The use of 
the term “random” by NFPA, in the official solicitation for research funds, to 
describe the selection of the entrainment factor in proposed Section 6.1.5 
suggests that the value is more appropriately described as a “guessed” value 
rather than one that has been empirically determined. That is the stated reason 
for the proposed research project on this topic. NFPA apparently plans to fund 
a research project that would perform a study designed to assess whether an 
appropriate value for the entrainment factor can be determined and, if so, to 
determine that value (or values). Additionally, a methodology for substantiating 
the value (or values) of the entrainment factor has not been developed or 
accepted by any recognized national standards organizations. There is currently 
no publically available data (which is the only data that may be considered) to 
support the use of a single entrainment factor for all dusts.  
   If empirically determined values are to be used and relied on, the basis for 
them must be publically disclosed to provide the transparency required of 
standards development by consensus organizations. Furthermore, given the fact 
that the new equations in Sections 6.1.3 and 6.1.4 do not take feasibility into 
consideration, it would be inappropriate to utilize these equations to derive a 
lower value for the dust explosion hazard volume than is calculated under 
Section 6.1.2.  
   In addition to the lack of substantiation, the two new equations in proposed 
Sections 6.1.3 and 6.1.4 (explosion and fire protection) are too complex for 
most general industry employers and the numerous facilities that have only 
non-engineering personnel. Each facility would need to have its dust tested for 
explosivity parameters in order to use the equations. The estimated cost for 
such tests is $2,000 to $3,000. Furthermore, it has been estimated that the cost 
of the research designed to determine the “entrainment” factor for a particular 
dust would be approximately $30,000.  
   Many small industrial facilities would be substantially burdened by the cost 
and the need to hire outside consultants to obtain this data, apply the equations 
and establish the structure/building and personnel/fire dust mass thresholds. 
The simple density equation can be used by all of industry to establish 
accumulation allowances without excessive cost once the committee provides a 
“settled bulk density” methodology that appropriately addresses dust moisture 
content in the “settled bulk density” method and establishes a limit for the 
maximum accumulation (we suggest one inch) for dusts with densities less than 
or equal to 2.0 lbs/ft3.  
Committee Meeting Action: Reject 
Committee Statement: The equations provide a necessary option to allow 
facility operators to manage the hazard consistent with the objectives of the 
standard. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment for 654-18 (Log #CC31). 
   CHOLIN, J.: See comment for 654-18 (Log #CC31). 
_______________________________________________________________ 
654-25 Log #51  Final Action: Reject 
(6.1.3.2) 
_______________________________________________________________ 
Submitter: Larry D. Floyd, Ciba, Part of BASF 
Comment on Proposal No: 654-14 
Recommendation: Delete the following text: 
   6.1.3.2* The dust layer control criterion shall be 1 kg/m2 of horizontal floor 
area beneath the accumulation for a nominal 3 meter room/building height and 
shall be ratioed up or down as a function of room/building height to a 
maximum of 4 kg/m2 for a 12 meter room/building height. 
A.6.1.3.2 The following equation provides a means to estimate an equivalent 
depth from a known value of settled bulk density. 
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Substantiation: While I am supportive of a mass per unit area criteria for 
housekeeping guidance, defining that a certain density of dust establishes a 
dust fire / deflagration hazard raises the stakes with respect to enforcement. If 
the dust density criteria is to be such a definition, then all variables in the 
equation must be standardized. And so, settled bulk density must be defined by 
a consensus test standard. Without such a standard, the criteria remains 
subjective. 
Committee Meeting Action: Reject 
Committee Statement: The submitter recommended deletion of text based 
upon an ROP proposal and that proposed language was not accepted by the 
Committee in the ROP, so there is no text to be deleted. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 27 Negative: 1  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: High speed abort gates have been applied and have worked 
successfully in the wood products area for many years. The requirement for 
mechanical or chemical isolation devices without including high-speed abort 
gates will burden the user community with costs as isolation devices can cost 2 
to 3 times the costs of an effective abort gate. 
_______________________________________________________________ 
654-26 Log #58  Final Action: Reject 
(6.1.3.4) 
_______________________________________________________________ 
Submitter: Roy E. Scoggin, FLAMEX, Inc. 
Comment on Proposal No: 654-17 
Recommendation: New text to read as follows: 
   Add exception to 6.1.3.4 as follows: 
   High Speed Abort Gates may be used on the recycled air duct in lieu of 
explosion isolation where deemed appropriate by the AHJ. 
Substantiation: We know through our experience that there are many 
instances of fires in dust collectors that do not result in an explosion. We also 
are aware that many dust collector explosions are a result of a pre-existing dust 
collector fire. 
   Sparks, flame, burning material, smoke or combustion gases which enter the 
building from a dust collector fire through return air ducting would not be 
impeded by an explosion isolation system triggered by pressure sensors. 
Deflagrations in the building could be caused by ignition sources emanating 
from the collector in such a scenario. 
   Further, chemical isolation systems are limited to a single activation. If an 
isolation system is triggered by I.R. Sensors responding to sparks and burning 
material in the recycled air duct, the agent could be exhausted from the duct 
while a fire is still burning in the collector. A subsequent deflagration as a 
result of the fire would then propagate through the return air duct back into the 
building unmitigated. 
   High-speed abort gates triggered by I.R. Spark Detectors can be greatly 
beneficial in such cases by providing a means of diversion to a safe location. 
   Relevant cases of Dust Collector Fires without Deflagration 
   Tom’s Custom Millwork, (WI) 
   Mt. Airy Furniture, (NC) 
   Crumb Rubber, (Ireland) 
   Imperial Woodworking, (TX) 
   Vance & Hines, (CA) 
   F&P America, (OH) 
   Texwood Industries, (TX) 
   Georgia-Pacific Corporation, (GA) 
Committee Meeting Action: Reject 
Committee Statement: See Committee Action on Comment 654-55 (Log 
#CC29). Another reason for rejecting this recommendation is to establish that 
these devices cannot be used in lieu of explosion isolation devices per NFPA 
69. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 27 Negative: 1  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   THOMAS, T.: Abort Gates have been successfully utilized to prevent dust 
collector fires from entering buildings for over 30 years. 
_______________________________________________________________ 
654-27 Log #10  Final Action: Accept in Principle 
(6.1.4) 
_______________________________________________________________ 
Submitter: John M. Cholin, Rep. J.M. Cholin Consultants, Inc. 
Comment on Proposal No: 654-15 
Recommendation: Revise text to read as follows: 
   6.1.4* It shall be permitted to evaluate the threshold dust mass establishing 
an area as a dust fire deflagration hazard area, per equation 6.1.4.  
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A.6.1.4 The relation in 6.1.4 uses a 5% probability (the factor 0.05) of an 
occupant being in the same location as the deflagration flame as its acceptance 
criterion. This criterion might not be acceptable to all stakeholders. Before 
using this relation all relevant stakholders in the facility should be apprised of 
this assumption in the hazard assessment relation. 
Substantiation: The term “deflagration” is already defined in the document as 
well as other documents and reference materials the user is apt to use whereas 
the term “dust fire” is not. For the sake of internal consistency, clarity and 
consistency with other NFPA standards and reference materials the language 
should be changed.  
Secondly, the proposed annex text should be added so that users understand the 
limitations of the relation. Under some circumstances the use of this relation 
will not assure the safety of a1l persons occupying the hazard area in the event 
of a deflagration ignition.  
Committee Meeting Action: Accept in Principle 
See the recommendation for Committee Comment 654- 10(Log #CC25) for the 
revision to paragraph 6.1.4. 
Accept the proposed addition of A.6.1.4 as modified: 
A.6.1.4 The relation in 6.1.4 uses a 5% probability (the factor 0.05) of an 
occupant being in the same location as the fireball as its risk tolerance criterion. 
This choice implies that some residual risk remains. 
Comment 654-18 (Log #CC31] provides the complete modified text for 
Section 6.1. 
Committee Statement: See Comment 654-10 (Log #CC25) that accomplishes 
the intent of the proposed revision to paragraph 6.1.4. The Annex has been 
modified to more clearly make the point that the choice still leaves some risk. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: The “theoretical” equations developed for determining 
personnel safety (the “fire equation” from a deflagration have not been 
substantiated, validated in practice, or peer reviewed. Furthermore, the 
equations were voted on an accepted during the Baltimore meeting and 
changed by the next teleconference and changed again by the final 
teleconference. As indicated earlier, the members who voted in the Baltimore 
meeting on these equations were not the same personnel who voted on the 
equations in subsequent teleconferences that were scheduled without enough 
time for many of the committee to revise prior work schedules. Furthermore, 
the “theoretical” equations changed from one meeting to another in a short 
period of time which indicates that the equations require further study and 
validation and substantiation prior to imposing them on the user community. 
These equations have not to date been peer reviewed, applied to date in 
practice to determine if they provide the protection intended. Additionally, one 
key component of the equations, the “entrainment” factor, is unknown at best 
for practically all dusts and applying a random number of 0.25 for the 
entrainment factor does not serve the user community. The bottom line... these 
equations are “theoretical”, had major changes in a short period of time, and 
should not be imposed on the user community until validated and peer 
reviewed. 
Additionally, the practical means for determining compliance with the mass 
equations is impractical. How will one determine if the mass criteria limit is 
exceeded. Will it require the user to vacuum up all the dust in a building, weigh 
the dust and determine if the mass criteria limit has been exceeded? The 
thickness allowance in the 2006 edition allowing for settled bulk density 
correction has been applied by industry and works. Why replace a method that 
is easily understood, works and replace it with two equations that are complex, 
not validated, substantiated and not peer reviewed? The use of the equations 
will also be complex and difficult for regulators to enforce in practice. 
   CHOLIN, J.: See comment for 654-10 (Log #CC25). 
_______________________________________________________________ 
654-28 Log #56  Final Action: Accept in Principle 
(6.1.4) 
_______________________________________________________________ 
Submitter: Thomas C. Scherpa, DuPont 
Comment on Proposal No: 654-15 
Recommendation: Revise text to read as follows: 
   6.1.4 It shall be permitted to evaluate the threshold dust mass establishing an 
area as a dust fire hazard area, per equation 6.1.4 (equation 6.1.4) 
   Where, Mfire is the threshold dust mass (g) based upon personnel fire 
exposure criterion and   δ  is the explosible cloud height. 
6.1.5 The value of δ in equation 6.1.4 shall be 2.0 m. 
Renumber subsequent sections accordingly. 
Substantiation: There is a discrepancy between the ROP ballot document and 
the published ROP regarding equation 6.1.4. The version of the equation in the 
ballot document includes a term for the height of the building (H), while the 
published ROP (and the ROP draft) replace H with delta, which represents the 
height of a cloud within the room. Based on the substantiation for the proposal, 
it appears that the committee’s intent was to use delta instead of H. However, 
the delta term is not defined with the proposal. This comment provides a 
definition for delta along with a new statement indicating the required value for 
delta (based on Erdem Ural’s presentation to the committee during the ROP 
stage) 
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Committee Meeting Action: Accept in Principle 
Revise text to read as follows: 
   6.1.4 It shall be permitted to evaluate the threshold dust mass establishing an 
area as a dust flash fire hazard area, per equation 6.1.4 (equation 6.1.4) 
   Where, Mfire is the threshold dust mass (g) based upon personnel fire 
exposure criterion and δ is the nominal height of a person. 
6.1.4.1 The value of δ in equation 6.1.4 shall be 2m. 
Renumber subsequent sections accordingly. 
Committee Statement: The Committee modified the proposed text from the 
ROP as recommended by the submitter with the exception of clarifying that the 
symbol “ “ (delta) is actually the nominal height of a person and not the 
explosible cloud height. In addition, the value for “ “ (delta) was established as 
2 m as opposed to 2.0 m as suggested in the submitter’s recommendation. The 
hazard area was changed to “dust flash fire hazard area” per action on 
Comment 654-10 (Log #CC25). Per Comment 654-18 (Log #CC31) the 
variable “delta” has been changed to “D” in equation 6.1.4. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment on 654-10 (Log #CC25)and 654-18 (Log 
#CC31). 
   CHOLIN, J.: See comment on 654-10 (Log #CC25) and 654-18 (Log 
#CC31). 
_______________________________________________________________ 
654-29 Log #57  Final Action: Accept in Principle 
(6.1.4) 
_______________________________________________________________ 
Submitter: Thomas C. Scherpa, DuPont 
Comment on Proposal No: 654-17 
Recommendation: Revise text to read as follows: 
   6.1.4 The provisions of 6.1.3(3) shall not be applicable for situations where 
intentional inerting for combustion control is provided in closed loop systems. 
Substantiation: Without the additional text suggested in this comment, section 
6.1.4 would remove the oxygen concentration requirement from all systems 
where inerting is used to prevent combustion. This creates a loophole by which 
an open-loop nitrogen conveying system could release oxygen-deficient air to a 
work area if the purpose of the nitrogen is combustion control. The additional 
language would prevent such an occurrence by limiting the exclusion of the 
requirements in 6.1.3(3) to closed-loop systems only. 
Committee Meeting Action: Accept in Principle 
Revise paragraph 6.1.8 as shown: 
6.1.8* Recycling of air-material separator exhaust to buildings/rooms shall be 
permitted when all of the following requirements are met: 
6.1.9 The provisions of 6.1.3(3) shall not be applicable for situations where 
intentional inerting for combustion control is provided. 
Committee Statement: The Committee accomplished the intent of the 
submitter by modifying the initial statement regarding recycling of exhaust 
from air-material separators to make clear that the recycling is “to a building or 
room.” The Committee deleted paragraph 6.1.9 as it is not needed. This 
paragraph has been moved to 7.13.1.7.3 per action on Comment 654-35 (Log 
#CC11). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-30 Log #CC27  Final Action: Accept 
(Equation 6.1.4) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-15 
Recommendation: Revise equation, use Pinitial and spell out variables/explain 
their meaning: 
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Also, add 6.1.4 that introduces the equation: 
Revise text to read as follows: 
6.1.4* It shall be permitted to evaluate the threshold dust mass, Mfire 
establishing an area as a dust flash fire hazard area, per equation 6.1.4. 
Substantiation: The Committee revised equation 6.1.4 in terms of Pinitial to 
better reflect a more practical solution for the equation. In addition, the 
variables were defined for equation 6.1.4 as the “where” statement for this 
equation was incomplete in the ROP. See also the action on Comment 654-18 
(Log# CC31). 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 25 Negative: 2 Abstain: 1 

Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment on 654-10 (Log #CC25) and 654-18 (Log 
#CC31). 
   FEBO, JR., H.: See my Explanation of Negative on Comment 654-18 (Log 
#CC31). 
Explanation of Abstention:  
   CHOLIN, J.: See comment for 654-10 (Log #CC25). 
_______________________________________________________________ 
654-31 Log #35  Final Action: Reject 
(6.1.5) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-15 
Recommendation: Delete provision.  
Substantiation: As noted above, the “entrainment factor” is used in the 
structure/building protection equation and the personnel/fire protection 
equation in proposed Sections 6.1.3 and 6.1.4. Section 6.1.5 would allow the 
use to assume a default value of 0.25 for the entrainment factor. This 0.25 
value has not been substantiated by the committee. Furthermore, no standard 
methodology for establishing the correct “entrainment factor” for any particular 
dust has been established by the committee. A study has been proposed, but not 
yet initiated by NFPA. The equations require further study and validation prior 
to acceptance into a standard that will be heavily scrutinized and could be 
relied on by OSHA in applying the General Duty Clause and developing a 
combustible dust rule, and by the courts.  
Committee Meeting Action: Reject 
Committee Statement: The Committee recognizes that establishing a single 
value may not cover all situations and acknowledges that research is underway 
to clarify this criteria. At this time the chosen value provides consistency 
between the simpler methodology in 6.1.3 and the alternative equations 
presented in 6.1.4 and 6.1.5. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 23 Negative: 5  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   BEATTIE, W.: The entrainment factor of 0.25 is an arbitrary figure, and may 
not be high enough for all instances. 
   CHASTAIN, B.: The “entrainment” factor, is unknown at best for practically 
all dusts and applying a random number of 0.25 for the entrainment factor does 
not serve the user community. The bottom line... these fire and explosion 
equations are “theoretical”, had major changes in a short period of time, and 
should not be imposed on the user community until validated and peer 
reviewed. The selection of a random number for entrainment factor to be 
applied to all dusts until research proves what these entrainment factors are is 
not appropriate for the user community.  
Additionally, the practical means for determining compliance with the mass 
equations is impractical. How will one determine if the mass criteria limit is 
exceeded. Will it require the user to vacuum up all the dust in a building, weigh 
the dust and determine if the mass criteria limit has been exceeded? The 
thickness allowance in the 2006 edition allowing for settled bulk density 
correction has been applied by industry and works.  
   CHOLIN, J.: There is no simpler method in 6.1.3 of the proposed text. See 
comment on 654-18 (Log #CC31). Furthermore, the submitter has a legitimate 
objection. The TC just selected a number which has as great a probability of 
being wrong as it is of being right. Furthermore, what is the basis for 
presuming that all particulates will exhibit similar entrainment coefficients 
when common everyday observations suggest otherwise? 
   SCHERPA, T.: An entrainment coefficient of 0.25 may not be conservative in 
many cases, particularly with elevated deposits. 
   SUTTON, J.: The submitter is correct in that there is no substantiation for the 
0.25 entrainment factor. Until such substantiation exists, a default value of 1.0 
would be more appropriate for this factor. It is noted, however, that this 0.25 
value was used to determine the simplified equations in 6.1.2.1 and 6.1.2.2, and 
these equations do yield conservative results.  
_______________________________________________________________ 
654-32 Log #CC7  Final Action: Accept 
(6.1.7) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-15 
Recommendation: Revise the following text as indicated. 
6.1.97 Dust accumulation amounts shall reflect the conditions resulting from 
that exist just prior to routinely scheduled cleaning, and shall not include short 
term accumulations cleaned in accordance with Chapter 8. 
Substantiation: The proposed editing better communicates the committee’s 
intent that the threshold dust mass serve as a final trigger to housekeeping 
efforts. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
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_______________________________________________________________ 
654-33 Log #11  Final Action: Accept in Part 
(6.1.8) 
_______________________________________________________________ 
Submitter: John M. Cholin, Rep. J.M. Cholin Consultants, Inc. 
Comment on Proposal No: 654-15 
Recommendation: Revise text to read as follows: 
   6.1.8* Recycling of air-material separator exhaust shall be permitted when all 
of the following requirements are met:  
   1. Combustible or flammable gases or vapors are not present either in the 
intake or the recycled air in concentrations above applicable industrial hygiene 
exposure limits or 1% of the LFL, whichever is lower.  
   2. *Combustible particulate solids are not present in the recycled air in 
concentrations above applicable industrial hygiene exposure limits or 1% of the 
MEC, whichever is lower.  
   3. The oxygen concentration of the recycled air stream is between 19.5 
percent and 23.5% by volume.  
   4. Explosion isolation is provided on the recycle stream per the requirements 
of 7.1.4. Provisions are in place to automatically divert the returned air to the 
building exterior in the event of a fire within the air-material separator that can 
only be restored to normal manually after the system has been shut-down and 
the source of the fire extinguished.  
   5. The system includes a method for detecting air-material separator 
malfunctions.  
   6. The building where the recycled air is returned meets the fugitive dust 
control and housekeeping requirements of this standard (chapter 8).  
   7. Recycle air ducts are inspected and cleaned at least annually.  
   6.1.9 The provisions of 6.1.8 (3) shall not be applicable for situations where 
intentional inerting for combustion control is provided.  
Substantiation: The proposed change to former section 6.1.3 eliminates the 
option of return air diversion without any technical justification or documented 
evidence that explosion isolation is the only acceptable means. Return air 
diversion using abort gates has a 30 year track record of successfully diverting 
flame, smoke and toxic combustion product gases for facility interiors and 
preventing dust collector fires from propagating into the buildings served by 
the dust collectors. The elimination of this hazard management option will 
make a quantum increase in the cost of saving the heat value of conveying 
system air and increase the costs of going-forward operations due to the testing 
an maintenance requirements for explosion isolation devices. The technical 
committee considered no loss history data, no research, no case histories in its 
deliberations. Instead, it assumed a one-size-fits-all approach that, while 
suitable in some  
contexts, and necessary in others, is utterly inappropriate, unnecessary and 
excessively costly in most of the facilities covered by the broad scope of NFPA 
654.  
   Before the TC forces an entire industry to adopt a quantum increase in the 
expense of managing the hazard it has an obligation to make certain that the 
change is truly justified. It has not done that. In my view.  
   The proposed new 6.1.9 should be eliminated as this could allow occupants to 
become exposed to reduced oxygen concentrations over the course of their 
normal work day. The oxygen concentrations for combustion control are 
generally lower than the 19.5% permitted by OSHA.  
Committee Meeting Action: Accept in Part 
See Committee Action on Comment 654-29 (Log #57) which deleted paragraph 
6.1.9 as recommended. 
The Committee did not accept the recommended modification of item 4. 
Committee Statement: The Committee accepted the recommended deletion of 
paragraph 6.1.9 as part of the action in Comment 654-29 (Log #57). 
The submitter’s recommendation conflicts with the Committee’s intent 
regarding the application of abort dampers. The Committee has clarified the 
use of such devices in conjunction with explosion isolation with its action on 
Comment 654-55 (Log #CC29). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 25 Negative: 3  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: High speed abort gates have been applied and have worked 
successfully in the wood products area for many years. The requirement for 
mechanical or chemical isolation devices without including high-speed abort 
gates will burden the user community with costs as isolation devices can cost 2 
to 3 times the costs of an effective abort gate. The technical committee did not 
consider loss history, past research or case histories here but adopted a “one-
size fits all” approach that is not appropriate for the user community and will 
ultimately weigh the user community down with excessive costs that are not 
necessary in all cases. 
   CHOLIN, J.: See comment on 654-55 (Log #CC29). 
   THOMAS, T.: Abort Gates have been successfully utilized to prevent dust 
collector fires from entering buildings for over 30 years. 
_______________________________________________________________ 
654-34 Log #37  Final Action: Reject 
(6.1.8) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-17 
Recommendation: Delete proposed Section 6.1.8 and replace it with Section 

8.2.2.6 of NFPA 664-2008, which reads as follows:  
“8.2.2.6* Recycling Exhaust Air. Air from air–material separators or dust 
collectors deemed to have either a fire or deflagration hazard shall not be 
recycled back into the building unless the provisions of 8.2.2.6.1, 8.2.2.6.2, 
8.2.2.6.3, or 8.2.2.6.4 are met.  
8.2.2.6.1* For dust collection systems of capacity less than or equal to 2.4 m3/
sec (5000 cfm), one of the following shall apply:  
   (1) The system shall be equipped with listed spark detection, designed and 
installed in conformance with the relevant sections of NFPA 72, National Fire 
Alarm Code, located on the duct upstream from the dust collector and 
downstream from the last material entry point, connected directly to a listed 
spark extinguishing system, designed and installed in conformance with NFPA 
15, Standard for Water Spray Fixed Systems for Fire Protection, or  
(2) The system shall be protected in accordance with 8.2.2.6.2.  
   8.2.2.6.2* For dust collection systems of capacity greater than 2.4 m3/sec 
(5000 cfm), the following shall apply:  
(1) The system shall be equipped with a listed spark detection system, designed 
and installed in conformance with the relevant sections of NFPA 72, National 
Fire Alarm Code, located on the duct upstream from the dust collector and 
downstream from the last material entry point, or on the exhaust side of the 
dust collector, to detect fire entering or occurring within the dust collector, 
respectively, and  
(2) The exhaust air duct conveying the recycled air back to the building shall 
be equipped with a high-speed abort gate activated by the spark detector in 
8.2.2.6.2(1), and the abort gate shall be sufficiently fast to intercept and divert 
any burning material to atmosphere before it can enter the plant.  
(3)* The abort gate is provided with a manual reset so that, after it has aborted, 
it can be reset to the normal position only by manual interaction at the damper; 
automatic or remote reset shall not be allowed.  
   8.2.2.6.3 Air from enclosureless dust collectors meeting the requirements of 
8.2.2.5.2 shall be permitted to be exhausted into the building.  
   8.2.2.6.4 Air from cyclone pre-cleaners, located outside the building and 
having a capacity of 2.4 m3/sec (5000 cfm) or less shall be permitted to be 
ducted directly to enclosureless dust collectors located within the building 
without provisions.”  
Substantiation: The proposed explosion isolation requirement in 6.1.8(4) 
would essentially double the costs of fire and explosion protection on AMS 
(assuming one has isolation on the AMS supply air ducting) with no significant 
improvement in workplace safety. Isolation systems, which include fast-acting 
guillotine gates, can cost $25,000 to $35,000 each. Additionally the majority of 
return air ducts used in the paper manufacturing industry are 36 inches in 
diameter or larger. Isolation systems are not commercially available (i.e. do not 
exist) for return ducts greater or equal to 36 inches in diameter. Therefore, 
explosion isolation should not be required due to excessive costs and non-
availability. Diverting equipment will afford an acceptable means for building 
protection from fire and explosion in return air to buildings from AMS.  
   The indoor recycling of exhaust from indoor enclosureless dust collectors is 
inherent to their design.  
   Finally, a concentration limit of 1% of the MEC does not appear necessary 
given the requirement to maintain accumulations below the threshold dust mass 
accumulation, and the absence of any technical justification for this proposed 
language.  
Committee Meeting Action: Reject 
Committee Statement: The Committee acknowledges that this approach might 
be applicable for specific commodity; however, for the purposes of NFPA 654, 
with its variety of combustible dust types, the recommended revision is not 
sufficiently protective.  
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: The proposed explosion isolation requirement in 6.1.8(4) 
would essentially double the costs of fire and explosion protection on AMS 
(assuming one has isolation on the AMS supply air ducting) with no significant 
improvement in workplace safety. Isolation systems, which include fast-acting 
guillotine gates, can cost $25,000 to $35,000 each. Additionally the majority of 
return air ducts used in the paper manufacturing industry are 24 inches in 
diameter or larger. Isolation systems are not commercially available (i.e. do not 
exist) for return ducts greater or equal to 36 inches in diameter. Therefore, 
explosion isolation should not be required due to excessive costs and non-
availability. Diverting equipment will afford an acceptable means for building 
protection from fire and explosion in return air to buildings from AMS. 
The indoor recycling of exhaust from indoor enclosureless dust collectors is 
inherent to their design. 
Finally, a concentration limit of 1% of the MEC does not appear necessary 
given the requirement to maintain accumulations below the threshold dust mass 
accumulation, and the absence of any technical justification for this proposed 
language. 
   CHOLIN, J.: The TC in its own statement acknowledged that a set of 
provisions similar to those in NFPA 664 can be sufficient to achieve the life 
safety and property protection goals of facilities handling combustibles with 
combustion characteristics similar to wood. The scope of NFPA 654 
encompasses many materials that are not as severe a hazard as wood-based 
materials and should permit the use of methods that are sufficient to achieve 
the objectives of the standard.  
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_______________________________________________________________ 
654-35 Log #CC11  Final Action: Accept 
(6.1.8) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-17 
Recommendation: Relocate all of the revised 6.1.8 and daughter paragraphs to 
replace existing 7.13.1.7.3, and renumber subsequent paragraphs accordingly. 
Substantiation: The proposed change consolidates requirements related to 
recirculation of air from air-material separators, and eliminates the need to refer 
back to 6.1.8 from 7.13.1.7.3. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-36 Log #36  Final Action: Reject 
(6.1.8(2)) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-17 
Recommendation: Delete provision, which reads: “Combustible particulate 
solids are not present in the recycled air in concentrations above applicable 
industrial hygiene exposure limits or 1% of the MEC, whichever is lower.”  
Substantiation: A concentration limit of 1% of the MEC does not appear 
necessary given the requirement to maintain accumulations below the threshold 
dust mass accumulation, and the absence of any technical justification for this 
proposed language.  
Committee Meeting Action: Reject 
Committee Statement: The Committee included this provision instead of the 
previous requirement that the return air be filtered to 99.9% at 10 microns. The 
Committee continues to believe that controls on the concentration of dust 
returned to the building are warranted, both to minimize accumulation of dust 
in the building and to ensure safety in the return duct. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-37 Log #CC9  Final Action: Accept 
(6.1.8(5)) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-17 
Recommendation: Revise the following text as indicated. 
5. The system includes a method for detecting air-material separator 
malfunctions that would reduce collection efficiency and allow increases in the 
amount of combustible particulate solids returned to the building. 
Substantiation: The proposed change better communicates the committee’s 
intent that this requirement applies specifically to types of failure that could 
occur in an air-material separator that would result in increased return of solids 
to the building in the recirculating air stream. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-38 Log #CC10  Final Action: Accept 
(6.1.8(6)) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-17 
Recommendation: Revise the following text as indicated. 
6. The building/room where to which the recycled air is returned meets the 
fugitive dust control and housekeeping requirements of this standard (chapter 
8). 
Add Annex to 6.1.8(3) from existing A.6.1.3.2 as shown (per action of 654-35 
(Log #CC11) this is renumbered as 7.13.1.7.3(3): 
A.6.1.8(3) OSHA has established limits on oxygen concentration in the 
workplace. Permissible limits range from no lower than 19.5 percent by 
volume to no higher than 23.5 percent by volume in air. See Title 29, Code of 
Federal Regulations, Part 1910.146. 
Substantiation: The proposed change more clearly communicates the 
committee’s intent that this applies to buildings or rooms within a building. 
The annex item added to A.6.1.8(3) highlights that the oxygen concentration 
limits applicable for occupied areas is based on the specified OSHA citation. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 

_______________________________________________________________ 
654-39 Log #22  Final Action: Accept in Principle 
(6.2.1) 
_______________________________________________________________ 
Submitter: Samuel A. Rodgers, Honeywell, Inc. 
Comment on Proposal No: 654-14 
Recommendation: Revise text to read as follows: 
   6.2.1 General. Areas in which combustible dusts are produced, processed, 
handled, or collected, such that combustible dust accumulation on exposed or 
concealed surfaces, outside of equipment or containers, exceeds the threshold 
dust mass, shall be detached, segregated, or separated from other occupancies 
to minimize damage from a fire or explosion. 
Substantiation: The ROP changes in 654-14 and 18 modify 6.2.2.1 and 
6.2.2.2, defining how to segregate or separate an unacceptable dust 
accumulation, depending on the criteria which would be exceeded. Less than 
this accumulation would then be considered acceptable, thus not requiring 
detachment, segregation, or separation from other occupancies. The current 
6.2.1 should have been modified along with 6.2.2.1 and 6.2.2.2 to clarify that 
only when exceeding these thresholds would this segregation be required. 
Committee Meeting Action: Accept in Principle 
   Revise text to read as follows: 
   6.2.1 General. Areas in which combustible dusts are produced, processed, 
handled, or collected, such that combustible dust accumulation on exposed or 
concealed surfaces, outside of equipment or containers, exceeds the threshold 
dust mass as determined in 6.1, shall be detached, segregated, or separated 
from other occupancies to minimize damage from a fire or explosion. 
Committee Statement: The Committee editorially modified the recommended 
text by including the “as determined in 6.1” to make it clear that the threshold 
dust mass used as the basis is that which is calculated in this chapter in Section 
6.1. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-40 Log #12  Final Action: Accept in Principle 
(6.2.2.1) 
_______________________________________________________________ 
Submitter: John M. Cholin, Rep. J.M. Cholin Consultants, Inc. 
Comment on Proposal No: 654-14 
Recommendation: Revise text to read as follows: 
6.2.2.1 Physical barriers that are erected to segregate dust fire deflagration 
hazard areas shall be a minimum 1 hour fire separation assembly, including 
seals at have all penetrations of floors, walls, ceilings, or partitions. sealed 
dusttight, and, where structural assemblies have a fire endurance rating, the 
seal shall maintain that rating. [Proposal 654-14][Proposal 654-18]  
Substantiation: The term “deflagration” is already defined in the document as 
well as other documents and reference materials the user is apt to use whereas 
the term “dust fire” is not. For the sake of internal consistency, clarity and 
consistency with other NFPA standards and reference materials the language 
should be changed.  
Committee Meeting Action: Accept in Principle 
   Revise text to read as follows: 
6.2.2.1 Physical barriers that are erected to segregate dust fire flash fire hazard 
areas, including seals at have all penetrations of floors, walls, ceilings, or 
partitions, shall have a minimum 1 hour fire resistance rating. 
Committee Statement: The Committee modified the recommended text 
editorially in order to make the requirement read more clearly. The hazard area 
was changed to “dust flash fire hazard area” to be consistent with the action in 
Comment 654-10 (Log #CC25). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment 654-10 (Log #CC25) related to using “flash 
fire” instead of “deflagration”. 
   CHOLIN, J.: While I take no issue with the editorial refinement, I reject the 
use of the term dust flash fire as it is inconsistent with all of the other NFPA 
document relating to dusts as well as the model building codes. the term 
connotes a less severe hazard in the minds of the users of the document and its 
adoption is not necessary in order to allow users to use NFPA 2113 as intended. 
See comment on 654-10 (Log #CC25). 
_______________________________________________________________ 
654-41 Log #13  Final Action: Accept in Principle 
(6.2.3.1) 
_______________________________________________________________ 
Submitter: John M. Cholin, Rep. J.M. Cholin Consultants, Inc. 
Comment on Proposal No: 654-14 
Recommendation: Revise text to read as follows: 
6.2.3.1* When separation is used to limit the dust fire deflagration or dust 
explosion hazardous hazard area, the hazardous area shall include areas where 
dust accumulations exceed in. (0.8 mm) or areas where dust clouds of a 
hazardous concentration exist, unless otherwise permitted by 6.2.3.3 the 
deflagaration fire hazard area identified in 6.1.3 and surrounding exposures 
shall be determined by the following:  
[Proposal 654-14]  
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(1) Engineering evaluation that addresses the properties of the materials  
(2) Type of operation  
(3) Amount of material likely to be present outside the process equipment  
(4) Building design  
(5) Nature of surrounding exposures  
Substantiation: The term “deflagration” is already defined in the document as 
well as other documents and reference materials the user is apt to use whereas 
the term “dust fire” is not. For the sake of internal consistency, clarity and 
consistency with other NFPA standards and reference materials the language 
should be changed.  
Committee Meeting Action: Accept in Principle 
See Committee Action on Comment 654-10 (Log #CC25).  
Committee Statement: The Committee modified the recommended text 
editorially in order to make the requirement read more clearly and 
accomplished the intent of the submitter with the action on Comment 654-10 
(Log #CC25) in revising this section of the standard. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment 654-10 (Log #CC25). 
   CHOLIN, J.: See comment on 654-10 (Log #CC25. 
_______________________________________________________________ 
654-42 Log #38  Final Action: Accept in Principle in Part 
(6.2.3.1) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-14 
Recommendation: Revise text to reference 6.1.2, or to 6.1.2 or 6.1.4 if the 
equations in Sections 6.1.3 and 6.1.4 are validated and a valid entrainment 
factor (or factors) is/are established, and subject to another round of public 
comment, before the final standard is issued.  
Substantiation: None given. 
Committee Meeting Action: Accept in Principle in Part 
For the recommended revision to paragraph 6.2.3.1, see Committee action on 
Comment 654-10 (Log #CC25). 
The Committee did not accept the submitter’s recommendation for another 
round of public comment, before the final standard is issued.  
Committee Statement: The Committee has decided to retain the equations. 
The Committee recognizes that establishing a single value may not cover all 
situations and acknowledges that research is underway to clarify this criteria. 
At this time the chosen value provides consistency between the simpler 
methodology in 6.1.3 and the alternative equations presented in 6.1.4 and 6.1.5. 
The Committee also notes that the submitter did not provide a substantiation. 
The NFPA process does not provide for another round of review or comment 
by the public; if the Committee approves the ROC during the letter ballot 
phase, the ROC will be published and available for further discussion by the 
public through the Notice of Intent to Make a Motion (NITMAM) process as 
established by the Regulations Governing Committee Projects. The Committee 
accomplished the intent of the recommended revision to paragraph 6.2.3.1 with 
its action in Comment 654-10 (Log #CC25). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 27 Negative: 1  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment 654-18 (Log #CC31). 
Comment on Affirmative:  
   CHOLIN, J.: See comment on 654-18 (Log #CC31). 
   FEBO, JR., H.: I don’t like the underlying equations here (see 654-18 (Log 
#CC31)) but if that passes, then the committee statement needs to be corrected 
as noted below: 
between the simpler methodology in 6.1.3 6.1.2.1 and 6.1.2.2 and the 
alternative equations presented in 6.1.4 and 6.1.5 6.1.3 and 6.1.4. 
   RODGERS, S.: The committee substantiation is slightly misnumbered. It 
should say “the simpler methodology in 6.1.2 and the alternative equations 
presented in 6.1.3 and 6.1.4.” 
 
_______________________________________________________________ 
654-43 Log #14  Final Action: Accept in Principle 
(6.2.3.3 and 6.2.3.4) 
_______________________________________________________________ 
Submitter: John M. Cholin, Rep. J.M. Cholin Consultants, Inc. 
Comment on Proposal No: 654-14 
Recommendation: Revise text to read as follows: 
   6.2.3.3.2 When separation is used to limit the dust fire deflagration hazard 
area, in no case shall the separation distance be less than 30 ft (9 m).  
6.2.3.43 When separation is used, housekeeping, fixed dust collection systems 
employed at points of release, and compartmentation shall be permitted to be 
used to limit the extent of the dust deflagration fire hazard hazardous area.  
Substantiation: The term “deflagration” is already defined in the document as 
well as other documents and reference materials the user is apt to use whereas 
the term “dust fire” is not. For the sake of internal consistency, clarity and 
consistency with other NFPA standards and reference materials the language 

should be changed. 
Committee Meeting Action: Accept in Principle 
Revise text to read as follows: 
   6.2.3.3.2 When separation is used to limit the dust flash fire hazard area, in 
no case shall the required separation distance determined in 6.2.3.1 be less than 
30 ft (9 m).  
6.2.3.43 When separation is used, housekeeping, fixed dust collection systems 
employed at points of release, and compartmentation shall be permitted to be 
used to limit the extent of the dust flash fire fire hazard hazardous area.  
Committee Statement: The Committee modified the recommended text 
editorially in order to make the requirement read more clearly. The 
recommended change uses “dust flash fire hazard area” to be consistent with 
the action of the Committee on Comment 654-10 (Log #CC25).. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment 654-10 (Log #CC25) related to using “flash 
fire” instead of “deflagration” term. 
   CHOLIN, J.: While I take no issue with the editorial refinement, I reject the 
use of the term dust flash fire as it is inconsistent with all of the other NFPA 
document relating to dusts as well as the model building codes. the term 
connotes a less severe hazard in the minds of the users of the document and its 
adoption is not necessary in order to allow users to use NFPA 2113 as intended. 
See comment on 654-10 (Log #CC25). 
_______________________________________________________________ 
654-44 Log #CC12  Final Action: Accept 
(6.2.3.4, 6.2.3.5) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-14 
Recommendation: Add the following text as indicated. 
6.2.3.4* Where separation is used to limit a dust flash fire hazard area, 
Equation 6.1.2.2 or 6.1.4 shall be applied to this limited area such that the 
parameter, Afloor, in the equation is consistent with the limited area under 
consideration. 
A.6.2.3.4 A building could be considered as a single dust flash fire hazard area, 
or as a collection of smaller, separated dust flash fire hazard areas. When the 
owner/operator chooses to consider the building as a single area, then the dust 
mass is summed over the entire building floor area and the considerations for 
mitigation apply to the entire building. Where the dust flash fire hazard areas 
are sufficiently distant to assert separation and the owner/operator chooses to 
consider each hazard area separately, then the dust mass is summed over each 
separated area and the considerations for mitigation applied to each area 
independently. Due consideration should be given to overhead dust 
accumulations, such as on beams or ductwork, which would negate the use of 
separation to limit dust flash fire hazard areas. If the separation option is 
chosen, a building floor plan, showing the boundaries considered, should be 
maintained to support housekeeping plans.  
6.2.3.5 Where a limited area is both a dust flash fire hazard area and a dust 
explosion hazard area, separation shall not be permitted to be used to reduce 
the dust flash fire hazard area. 
Substantiation: The proposed addition of these paragraphs to this section on 
the use of separation more clearly communicates the committee’s intent. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 27 Negative: 1  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment 654-10 (Log #CC25) related to using “flash 
fire” instead of “deflagration” term. 
Comment on Affirmative:  
   CHOLIN, J.: The language is acceptable except for the fact that the term 
flash fire has been substituted for the term deflagration that was adopted by the 
entire committee before the succession of conference calls that were limited to 
a small sub-set of the committee membership. 
   FEBO, JR., H.: Correct the reference errors in the committee statement as 
noted below: 
between the simpler methodology in 6.1.3 6.1.2.1 and 6.1.2.2 and the 
alternative equations presented in 6.1.4 and 6.1.5 6.1.3 and 6.1.4. 
_______________________________________________________________ 
654-45 Log #39  Final Action: Accept in Principle in Part 
(6.4.1) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-14 
Recommendation: Insert “or 6.1.3” after 6.1.2 if the equation in Section 6.1.3 
is validated and a valid entrainment factor (or factors) is/are established, and 
subject to another round of public comment, before the final standard is issued.  
Substantiation: None given. 
Committee Meeting Action: Accept in Principle in Part 
   Revise 6.4.1 as shown: 
6.4.1 A dust explosion hazard area volume, as specified in 6.1.2, shall be 
provided with explosion protection in accordance with NFPA 69, Standard on 
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Explosion Prevention Systems or NFPA 68, Standard on Explosion Protection 
by Deflagration Venting. 
The Committee did not accept the recommendation for another round of review 
or comment from public. 
Committee Statement: The Committee has decided to retain the equations. 
The Committee recognizes that establishing a single value may not cover all 
situations and acknowledges that research is underway to clarify this criteria. 
At this time the chosen value provides consistency between the simpler 
methodology in 6.1.3 and the alternative equations presented in 6.1.4 and 6.1.5. 
The Committee also notes that the submitter did not provide a substantiation. 
The NFPA process does not provide for another round of review or comment 
by the public; if the Committee approves the ROC during the letter ballot 
phase, the ROC will be published and available for further discussion by the 
public through the Notice of Intent to Make a Motion (NITMAM) process as 
established by the Regulations Governing Committee Projects. The Committee 
also changed “volume” to “area” to be consistent with the action in Comment 
654-10 (Log #CC25). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment 654-18 (Log #CC31). 
   CHOLIN, J.: See comment on 654-18 (Log #CC31). 
Comment on Affirmative:  
   RODGERS, S.: The committee substantiation is slightly misnumbered. It 
should say “the simpler methodology in 6.1.2 and the alternative equations 
presented in 6.1.3 and 6.1.4.” 
 
_______________________________________________________________ 
654-46 Log #CC14  Final Action: Accept 
(6.5) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-14 
Recommendation: Relocate 6.5 and renumber as 7.8.2.4. Revise the text as 
indicated. 
Delete bold title for this paragraph. 
7.8.2.4 Relief Valves. 
Relief valves Pressure relief devices shall not be vented to an area where a dust 
explosion hazard or dust flash fire hazard exists a dust hazard area, as specified 
by 6.1.2, 6.1.3, or 6.1.46.2.3.1. 
Substantiation: The relocation consolidates requirements for pressure 
protection systems. The revision communicates the committee’s intent that 
pressure relief devices (including relief valves and rupture discs) must not 
discharge into areas where either a dust explosion or dust fire hazard exists. 
The title to this paragraph was deleted as it was not needed since paragraph 
7.8.2 is titled “Pressure Relief Devices.” 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-47 Log #50  Final Action: Reject 
(7.1.4) 
_______________________________________________________________ 
Submitter: Larry D. Floyd, Ciba, Part of BASF 
Comment on Proposal No: 654-25 
Recommendation: Revise text to read as follows: 
   7.1.4.2 The requirement of 7.1.4.1 shall not apply where all of the following 
conditions are met: 
(1) The material being conveyed is not a metal dust or hybrid mixture 
(2) The connecting ductwork is smaller than 4 inches in diameter 
(3) The maximum concentration of dust conveyed through the duct is less than 
25 percent of the MEC of the material 
(4) The conveying velocity is high enough to prevent accumulation of 
combustible dust in any portion of the duct 
(5) if all connected equipment is either inerted or designed for explosion 
containment. 
Substantiation: I can think of two types of explosion protection where such 
isolation is not required: inerting and containment. 
   Controlling the concentration in the ducts to 25 percent of the MEC is “iffy” 
since accumulations in the duct work is usually difficult to exclude with 
certainty. The 4 in. diameter duct is also not a certainty. 
Committee Meeting Action: Reject 
Committee Statement: See Committee Action on Comment 654-48 (Log 
#15). The Committee’s action on this comment deleted the text intended to be 
modified by this comment, so the recommended action is not appropriate. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 

_______________________________________________________________ 
654-48 Log #15  Final Action: Accept in Principle 
(7.1.4.1) 
_______________________________________________________________ 
Submitter: John M. Cholin, Rep. J.M. Cholin Consultants, Inc. 
Comment on Proposal No: 654-25 
Recommendation: Revise text to read as follows: 
7.1.4.1 Where an explosion hazard exists in ducts greater than 4 inches in 
diameter, isolation devices shall be provided to prevent deflagration 
propagation between pieces of connected equipment connected by ductwork.
[Proposal 654-25]  
7.1.4.2* The requirement of 7.1.4.1 shall not apply where all of the following 
conditions are met:  
(1) The material being conveyed is not a metal dust or hybrid mixture  
(2) The connection between equipment is smaller than 4 inches in diameter  
(3) All connected equipment is provided with explosion protection in 
accordance with 7.1.2.  
Substantiation: The language as proposed is not clear. The suggested revision 
makes the requirement less of a logical puzzle.  
Committee Meeting Action: Accept in Principle 
Revise 7.1.4.1 as shown: 
7.1.4.1 Where an explosion hazard exists, isolation devices shall be provided to 
prevent deflagration propagation between connected equipment in accordance 
with NFPA 69. 
Delete 7.1.4.2 and annex item A.7.1.4.2 as proposed. 
Delete 7.1.4.3 also. 
Committee Statement: The Committee accomplished the intent of the 
submitter, but reworded paragraph 7.1.4.1 for editorial clarification. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-49 Log #59  Final Action: Accept in Principle 
(7.1.4.1) 
_______________________________________________________________ 
Submitter: John E. Going, Fike Corporation 
Comment on Proposal No: 654-25 
Recommendation: Revise text to read as follows: 
   Where an explosion hazard exists, isolation devices shall be provided to 
prevent deflagration propagation between connected equipment or between 
equipment connected to a work area. 
Substantiation: The proposed change to 6.1.8 allows the recycling of air-
material exhaust if all 7 requirements are met. Requirement 4 is that explosion 
isolation is provided on the recycle stream per the requirement of 7.1.4. But 
7.1.4.1 refers to isolation between connected equipment. The change will 
remove confusion about the applicability of 6.1.8 
Committee Meeting Action: Accept in Principle 
See Committee Action on Comment 654-54 (Log# 16). 
Committee Statement: The Committee accomplished the intent of the 
submitter by the revision to paragraph 7.1.5.1, which addresses isolation of 
upstream areas in Comment 654-54 (Log #16). See Committee Action and 
Statement on Comment 654-54 (Log #16). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
Comment on Affirmative:  
   CHOLIN, J.: See comment on 654-54 (Log #16). 
 
_______________________________________________________________ 
654-50 Log #48  Final Action: Accept in Principle 
(7.1.4.2) 
_______________________________________________________________ 
Submitter: Larry D. Floyd, Ciba, Part of BASF 
Comment on Proposal No: 654-14 
Recommendation: Revise text to read as follows: 
   7.1.4.2 Isolation devices shall include, but shall not be limited to, the 
following: 
(1)* Chokes 
(2)* Rotary valves in accordance with NFPA 69, Standard on Explosion 
Prevention Systems 
(3)* Automatic fast-acting valve systems be in accordance with NFPA 69, 
Standard on Explosion Prevention Systems. 
Substantiation: Why provide a partial list of isolation devices with the 
disclaimer “but shall not be limited to”? Reference the standard on explosion 
prevention systems and be done with it. 
Committee Meeting Action: Accept in Principle 
See Committee Action on Comment 654-48 (Log# 15). 
Committee Statement: The requirements in the standard already refer to 
NFPA 69 in paragraph 7.1.4.1. See Committee Action and Statement on 
Comment 654-54 (Log #16). 
Number Eligible to Vote:29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
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_______________________________________________________________ 
654-51 Log #60  Final Action: Accept in Principle 
(7.1.4.2) 
_______________________________________________________________ 
Submitter: John E. Going, Fike Corporation 
Comment on Proposal No: 654-25 
Recommendation: Revise text to read as follows: 
7.1.4.2* The requirement of 7.1.4.1 shall not apply where all of the following 
conditions are met: 
   (1) The material being conveyed is not a metal dust or hybrid mixture 
   (2) The connection between equipment is smaller than 4 inches in diameter 
   (3) All connected equipment is provided with explosion protection in 
accordance with 7.1.2. 
   Isolation devices shall not be required if a documented risk evaluation 
acceptable to the authority having jurisdiction states that the risk of flame 
propagation is minimal and isolation is not required. 
   A.7.1.4.2 Process equipment, such as mills, spray dryers, dust collectors, 
blowers, and vacuum pumps, is regularly connected together by piping, ducts, 
chutes, conveyors, and so forth. An explosion beginning in one point in the 
process can propagate through these interconnections to other parts of the 
process, both upstream and downstream. Generally isolation techniques are 
necessary unless a qualified risk analysis is performed and a determination is 
made based on both probability and consequence that the risk is acceptable to 
the AHJ. 
   Flame spread via propagation inside ducting or piping is somewhat 
unpredictable for dusts. Tests have shown that propagation is much less likely 
under certain conditions. Piping less than 100 mm (4 in.) diameter is far less 
likely to provide a conduit for flame spread than larger diameters. Systems 
operating at air velocities down near 183 m/min (600 fpm), and solids to air 
mass ratios greater than 30 are also much less likely to provide a conduit for 
flame spread propagation than air velocities in the region of 672 m/min to 1098 
m/min (2200 fpm to 3600 fpm), and solids to air mass ratios not greater than 
15. It has been reported by Pineau that it is not uncommon for propagation to 
occur as few as one time in ten in controlled experiments for 150 mm piping 
even for dilute phase systems. However, recent testing has shown that 
propagation is more likely with dust concentrations in the lean region. Metal 
dusts are more likely to propagate deflagrations. For organic dusts, where small 
diameter pipes with dense phase transfer are utilized, the need for isolation 
techniques could be obviated if the hazard analysis is acceptable to the 
authority having jurisdiction. For interconnected vessels that are relatively 
close together, measures to reduce Pred for each interconnected vessel, taking 
into account that propagation could occur, would eliminate the need for 
isolation techniques. The following parameters affect the likelihood of 
explosion propagation: 
Pipe diameter: in small diameter pipes the wall extracts heat from the flame, 
which tampers pressure built up and the likelihood of explosion propagation. In 
metal pipes this effect is more pronounced than in plastic pipes. On the other 
hand, small diameter pipes may lead to more severe explosions because of their 
ability to 
generate more turbulence in the flow ahead of the flame front. It is not possible 
to identify a specific diameter below which propagation is not going to occur. 
   Fuel type: metal and hybrid dust explosions are more likely to propagate 
through pipes than organic dust explosions 
   Dust accumulation and dust concentration: in conveying systems where 
the maximum conveyed dust concentration is below the MEC and dust is 
unlikely to accumulate on the inner surface of the duct work, because of 
conveyance velocity, the explosion is less likely to propagate. It should be 
noticed, however, that the explosion pressure in the primary enclosure where 
ignition occurs may push enough dust into the duct work to sustain explosion 
propagation for a substantial distance. 
   Equipment Protection (Pred,max): High explosion pressures in the primary 
enclosure where ignition starts are more likely to sustain explosion propagation 
than low explosion pressures. 
   The risk evaluation that is used to conclude that explosion isolation between 
connected equipment is not required should address as a minimum the above 
parameters and any downstream effects should an explosion propagate through 
the non-protected pipeline. The risk evaluation should also include the 
protection method of connected equipment and if this protection would be 
affected by an upstream explosion propagating into this equipment 
Substantiation: One of the results of Proposals 25 and 23 has been to define 
situations that do not require isolation, i.e., boundaries. This is now 7.1.4.2 and 
applies to connected enclosures. I agree with the conditions listed as 1and 3, 
but not necessary item 2. Item 2 states explicitly that when the connection 
between enclosures is less than 4 inches (and 1 and 3 are met), isolation is not 
required. The rationale is given in A.7.1.4.2 which comes directly from NFPA 
69, A.11.2 referencing work by Pineau. Pineau studied 0.1 and 1 m3 enclosures 
with pipe diameters 25, 50, 100 mm and larger. Dust was injected into the 100 
mm pipe but not into the 25 and 50 mm pipes and there was no pneumatic 
flow. Propagation was not 100% of the repeated tests but was as low as 10%. 
On the other hand, propagation was observed in 3 out of 6 tests with the 0.1 m3 
enclosure and a 50 mm pipe, 10 m in length, Kst 131 b.m/s (see Table 10). It 
was not conclusive that at less than 4 inch diameter, propagation ceased to 
occur. 

   Other reports provide additional equivocal results. Matsuda studied the effect 
of flow velocity on flame propagation using 3 and 4 inch pipes that were 37 to 
87 m in length and connected to a vented dust collector. 
   Dust was injected into a flowing stream and ignition was made in the pipe. 
He recorded either an explosion at the dust collector (full propagation), partial 
propagation or no propagation. Propagation from the ignition source to the dust 
collector did occur within flow velocity and concentration limits. 
   Holbrow reported on flame propagation between interconnected vented 
vessels. Among the many tests was a series using two 2 m3 vented vessels with 
a 150 mm (6 inch) by 5 to 10 m connecting duct using toner dust. 
While no flame speeds were reported, flame did propagate from the primary to 
the secondary vessel. Unfortunately no smaller pipes were studied but it would 
be difficult to conclude that reducing the diameter to 6 to 4 inch would stop 
propagation. 
Roser et.al studied flame front propagation between interconnected process 
vessels using dust fuels. He shows in Figure 15 that flame propagated from a 
9.4 m3 vented enclosure through a 100 mm pipe that was 22 m in length. This 
test used maize starch, ~300 g/m3 at a conveyance velocity of 30 m/s. Flame 
speed was ~200 
m/s at 10 meters. 
   Vogl studied ignition of maize starch at the open end and at the midpoint of a 
100 mm pipe with 30 m/s conveyance velocity. The testing did show that a 
reduction of pipe diameter did reduce the flame velocity and pressure, but it 
also showed that flame did propagate with, and against flow in the 100 mm 
pipe. 
   Lunn has published a more complete and eloquent summary of these and 
other publications. Copies of all of these publications except that of Pineau are 
attached. 
All of these studies indicated that flame propagation down a 4 in (100 mm) 
duct is a real possibility. It would be difficult to conclude that there is no risk 
of flame propagation when the duct is smaller than 4 inch. 
References : 
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   Matsuda, T, Toyonaga, K, Nozima, Y, Kobayashi, M, Shimizu, T, Some 
Observations on Dust Explosibility in a Pneumatic Transport system, Journal of 
Powder and Bulk solids Technology, 6, 22, 1982 
   Howbrow, P, Andrews, S, Lunn, G, Dust Explosions in interconnected vented 
vessels. Journal of Loss Prevention in the process industries, 9, 91, 1996. 
   Roser, M, Voge, A, Radnadt, S, Malalasekera, W, Parkin, R, Investigations of 
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   Note: Supporting material is available for review at NFPA Headquarters.  
Committee Meeting Action: Accept in Principle 
See Committee Action on Comment 654-48 (Log #15). 
Committee Statement: See Committee Action and Committee Statement on 
Comment 654-48 (Log #15), which accomplished the intended action of the 
submitter. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-52 Log #52  Final Action: Accept in Principle 
(7.1.4.3) 
_______________________________________________________________ 
Submitter: Larry D. Floyd, Ciba, Part of BASF 
Comment on Proposal No: 654-25 
Recommendation: Delete the following text: 
   7.1.4.3 Isolation devices shall include, but shall not be limited to, the 
following: 
(1)* Chokes 
(12)* Rotary valves in accordance with NFPA 69,Standard on Explosion 
Prevention Systems 
(23)* Automatic fast-acting valve systems in accordance with NFPA 69, 
Standard on Explosion Prevention Systems 
(4)* Flame front diverters in accordance with NFPA 69, Standard on Explosion 
Prevention Systems 
(45)* Chemical isolation systems in accordance with NFPA 69, Standard on 
Explosion Prevention Systems. 
Substantiation: 7.1.4.2 Isolation devices shall be in accordance with NFPA 69, 
Standard on Explosion Prevention Systems. 
   Keep it simple. For example NFPA 69 identifies flame front diverters as 
appropriate. Saying they are not introduces confusion. 
Committee Meeting Action: Accept in Principle 
See Committee Action on Comment 654-48 (Log #15). 
Committee Statement: See Committee Action and Committee Statement on 
Comment 654-48 (Log #15), which accomplished the intended action of the 
submitter. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
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_______________________________________________________________ 
654-53 Log #61  Final Action: Accept in Principle in Part 
(7.1.4.3(4), A.7.1.4, and B.7) 
_______________________________________________________________ 
Submitter: John E. Going, Fike Corporation 
Comment on Proposal No: 654-25 
Recommendation: Revise text to read as follows: 
   7.1.4.3(3)* Flame front diverters in accordance with NFPA 69, Standard on 
Explosion Prevention Systems 
   A.7.1.4 Methods of explosion protection using containment, venting, and 
suppression protect the specific process equipment on which they are installed. 
For details on deflagration propagation, see Annex E. Chokes, flame front 
diverters, and abort gates are not acceptable devices for explosion isolation due 
to lack of specific test standards to validate the design. However, these devices 
can still provide benefits such as reducing 
pressure transmitted to connected equipment. 
   A.7.1.4.32(34) Figure A.7.1.4.32(34) illustrates an example of deflagration 
propagation using flame front diversion. 

   FIGURE A.7.1.4.32(34) Deflagration Propagation Using Flame Front 
Diversion. 
   (Not Submitted) 
 
   A.7.1.4.32(435) Figure A.7.1.4.32(435) illustrates an example of deflagration 
propagation using chemical isolation. 
   (Not Submitted) 
 
 
   FIGURE A.7.1.4.32(435) Deflagration Propagation Using Chemical 
Isolation. 
   (Not Submitted) 
    
 
   B.7 Limitations of Flame Front Diverters. 
   Flame front diverters can divert deflagration flames by directing them to the 
atmosphere. However, these devices do have limitations. Flame transmission 
should be accounted for depending on the location of the airmoving device, the 
presence of vapors (hybrid mixture), the opening pressure of the bursting disk 
and the 
explosion violence. If the air-moving device is located downstream of the 
flame front diverter, an explosion originating upstream of the diverter can 
propagate past it because of the deflagration flames being sucked into the 
downstream side, despite the open diverter cover. Also, tests suggest that some 
diverters could be ineffective in completely diverting a deflagration involving a 
hybrid mixture whose vapors exceed the LFL, regardless of the location of the 
air-moving device. Nevertheless, where a properly designed and installed flame 
front diverter allows propagation, the deflagration severity will be reduced such 
that transition to detonation is prevented and protection in the receiving 
enclosure is not compromised. 
 
Substantiation: The comment in A7.1.4 re lack of specific test standards is not 
true. There is a European EN Standard being developed in the TC 305 
committee, TC 305 WI 00305092. A copy of the July 2009 draft version of the 
document is attached. Section 1, Scope indicates that “An explosion diverter is 
used to divert explosions propagating through ducts. When designed correctly 
the device will prevent flame jet ignition and pressure piling in connected 
protected enclosures. It will reduce the risk of flame transmission“ 
   The statement that NFPA 69 precludes the use of flame front diverter as 
explosion isolation devices is not true. Section 12.2.1 is Flame Front Diverters 
and is Chapter 12, Deflagration Control by Passive Isolation. 
   Furthermore Section 12.2.1.5 adequately defines the application limits. 
   Explosion Diverters have been extensively tested in recent years by FSA and 
these results have become the basis of the Application Limits and Testing 
Requirements in the pending EN standard. Copies of these test reports, in 
German, are available. A summary of these studies has been prepared by J. 
Snoeys (Fike Corporation) as is attached.  
   The recommended changes basically reinstate the flame front diverter 
including the annex figure with strengthening of the descriptive text. 
   Note: Supporting material is available for review at NFPA Headquarters. 
Committee Meeting Action: Accept in Principle in Part 
Do not modify Annex paragraph B.7. 
Committee Statement: See Committee Action and Committee Statement on 
Comment 654-48 (Log #15), which accomplished the intended action of the 
submitter. 
No ROP changes were made to Annex B, so do not modify Annex paragraph 
B.7 as proposed, as any changes at this stage would not be subject to public 
review. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 

_______________________________________________________________ 
654-54 Log #16  Final Action: Accept in Principle 
(7.1.5) 
_______________________________________________________________ 
Submitter: John M. Cholin, Rep. J.M. Cholin Consultants, Inc. 
Comment on Proposal No: 654-27 
Recommendation: Revise text to read as follows: 
7.1.5* Deflagration Isolation of Upstream Areas.[Proposal 654-27]  
7.1.5.1 Where an explosion hazard exists in connecting ductwork, provisions 
shall be made to prevent the transmission of a hazardous pressure pulse or 
deflagration flame front flame isolation devices shall be provided to prevent 
deflagration propagation from air–material separators upstream to the work 
areas.  
7.1.5.2 Isolation devices shall include, but shall not be limited to, those listed 
in 7.1.4.2(1) through 7.1.4.2(5).  
7.1.5.3* Isolation devices shall not be required if a documented risk evaluation 
that is acceptable to the authority having jurisdiction determines that 
deflagration propagation will not occur.[Proposal 654-27]  
Isolation devices shall be permitted to be omitted if the criteria in 7.1.5.3.1 are 
met.  
7.1.5.3.1 A a documented risk evaluation has determined the level of risk to 
facility occupants is minimal and from deflagration propagation and the 
evaluation is accepted by the relevant able to the authoritiesy having 
jurisdiction.  
Substantiation: The submitted language was unclear as to where in the system 
the explosion hazard determination was applicable. The language for 7.1.5.3 
was corrected to comply with the MOS.  
Committee Meeting Action: Accept in Principle 
Revise 7.1.5.1 to read as follows and add annex: 
7.1.5.1* Where an explosion hazard exists, isolation devices shall be provided 
to prevent deflagration propagation from equipment through upstream 
ductwork to the work areas in accordance with NFPA 69. 
A.7.1.5.1 A common example for the application of such isolation would be in 
the upstream duct work associated with a dust collection system servicing a 
work area. Loading chutes less than 10 ft (3 m) in length and designed for 
gravity flow are not considered as duct work.  
Delete 7.1.5.2 
Delete 7.1.5.3 and annex item A.7.1.5.3. 
Delete 7.1.5.3.1 
Committee Statement: The reference to NFPA 69 makes the requirement in 
paragraph 7.1.5.2 unnecessary. The proposed changes to paragraphs 7.1.5.3 and 
7.1.5.3.1 are not needed as these paragraphs are being deleted since the 
documented risk evaluation provision has already been established in the 
beginning of Chapter 7 and is applicable throughout the chapter, so it is not 
necessary to restate in each of these sub-sections. Annex added to illustrate the 
requirement in 7.1.5.1. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 27 Negative: 1  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHOLIN, J.: The TC has established a one-size-fits-all approach without any 
supportive research that substantiates that such requirements are appropriate or 
desirable in situations involving long runs of dust collection duct work 
operation at small fractions of the MEC. This places a substantial additional 
cost burden on dust collection systems that are crucial in minimizing the 
accumulated fugitive dust the is the principal personnel injury vector in most 
large-loss explosions. Placing this cost burden on dust collection systems 
reduces the likelihood of such systems being acquired and thus has the 
unintended effect of increasing the hazard to personnel.  
_______________________________________________________________ 
654-55 Log #CC29  Final Action: Accept 
(7.1.6) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-25 
Recommendation: Add a new paragraph as shown: 
7.1.6* Systems for the pre-deflagration detection and control of ignition 
sources, installed in accordance with NFPA 69, shall be permitted to be used to 
reduce the probability of occurrence of a deflagration in the following: 
1. In ducting supplying AMS 
2. In recycled air from AMS to a building 
3. In ducting between process equipment  
Renumber existing 7.1.6 
Add Annex: 
A.7.1.6 These devices reduce the frequency/likelihood that the sparks will 
cause a deflagration but DO NOT eliminate the need for deflagration isolation 
devices. The abort gate cannot be relied on to serve as a deflagration isolation 
device because the response time is relatively slow and construction is usually 
unsuitable for withstanding explosion pressures. 
Additional information on spark extinguishing systems can be found in Annex 
C.  
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Substantiation: This new provision permits the use of systems designed to 
provide pre-deflagration detection and control of ignition sources when these 
systems are installed in accordance with NFPA 69. As part of the isolation 
requirements these systems can reduce the frequency or likelihood that sparks 
will be able to cause an ignition leading to a deflagration. The standard already 
contains guidance on spark extinguishing systems in Annex C; this additional 
text highlights that annex material. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHOLIN, J.: The criteria in NFPA 69 are not sufficient to ensure the proper 
design of a spark detection and extinguishing system or a spark detection 
system and abort gate. there are criteria in NFPA 72 that are critical in ensuring 
a reliable system that are not included in NFPA 69. consequently, NFPA 72 
should be referenced. NFPA 69 does not include and design criteria for the 
intermittent water spray extinguishing systems typically connected to spark 
detection. Consequently, NFPA 15 should also be referenced.  
While there are some situations where the reliance upon an abort gate is not 
adequate to achieve the safety objectives for a particular process arrangement, 
there are numerous situations where they are. The language in this section of 
the document if it is adopted will add enormous additional costs to dust 
collection systems that have thus far demonstrated an acceptable level of safety 
without the addition of deflagration isolation. There are tens of thousands of 
dust collection systems without deflagration isolation on ducts running from 
the occupied ares to the dust collector. There have been numerous fires and 
explosions on such applications, yet the extension of a flame front up the dirty 
air line is the rare exception rather than the rule in the experience of many. To 
place the cost burden on all systems is unjustified until and unless validated 
loss data is developed to substantiate the need. The same is true with the return 
air lines. This document will require deflagration isolation on a duct that is 
conveying cleaned air with minimal combustible concentration at enormous 
incremental cost to the facility operator. The TC has not adequately considered 
the cost/benefit ratio of the requirements in section 7.1.7. 
   FEBO, JR., H.: This recommendation is incomplete in that it gives no 
indication as to when such systems should be installed. The “shall be 
permitted” terminology gives a slight hint that they aren’t always needed. 
These devices/systems are only needed where there is an unusually high 
likelihood of an ignition source, for example chippers in sawmills, grinders in 
chemical operations, etc. This incomplete criteria could lead to installation 
where not needed, unnecessary dollars spent.  
_______________________________________________________________ 
654-56 Log #CC4  Final Action: Accept 
(7.3.2.1, 7.3.2.2) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-14 
Recommendation: Move the following paragraphs from Chapter 6 to new 
paragraphs 7.3.2.1 and 7.3.2.2 as shown: 
7.3.2.1* Where a pneumatic conveying system or any part of such systems 
operates as a positive-pressure-type system and the air-moving device’s gauge 
discharge pressure is 15 psi (103 kPa) or greater, the system shall be designed 
in accordance with Section VIII of the ASME Boiler and Pressure Vessel Code 
or ASME B31.3, Process Piping.  
Renumber subsequent paragraphs accordingly. Include old A.6.1.1 text as new 
A.7.3.2 and old A.6.1.5 text as new A.7.3.2.1 as shown: 
A.6.1.17.3.2 The design of the pneumatic conveying system should be 
coordinated with the architectural and structural designs. The plans and 
specifications should include a list of all equipment, specifying the 
manufacturer and type number, and the following information:  
(1)  Name of owner and occupant 
(2)  Location, including street address 
(3)  Point of compass 
(4)  Ceiling construction 
(5)  Full height cross section 
(6)  Location of fire walls 
(7)  Location of partitions 
(8)  Materials of construction 
Plans should be drawn to an indicated scale and show all essential details as to 
location, construction, ventilation ductwork, volume of outside air at standard 
temperature and pressure that is introduced for safety ventilation, and control 
wiring diagrams. 
A.6.1.5 7.3.2.1 Except for inerted systems, it is preferable to design systems 
that handle combustible particulate solids to operate under negative pressure. 
7.3.2.2 All components of pneumatic conveying systems that handle 
combustible particulate solids shall be designed to be dusttight, except for 
openings designed for intake and discharge of air and material.  
Renumber subsequent paragraphs accordingly. 
Substantiation: The text recommended for addition to Chapter 7 was 
inadvertently deleted during revision to Chapter 6, and not relocated, when § 
6.1 was revised. The intent was to retain these requirements.  

Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-57 Log #19  Final Action: Reject 
(7.12.2) 
_______________________________________________________________ 
Submitter: Geoffrey A. Raifsnider, Global Finishing Solutions 
Comment on Proposal No: 654-9 
Recommendation: Delete the following text: 
   7.12.2* Air moving devices shall not be inside the clean air plenum of the 
dust collector. 
   A.7.12.2 Dust collector filters are not 100% efficient and will eventually fail 
in all dust collectors. Also, the fan packages that are typically located inside the 
clean air plenum are typically not of spark resistant construction, not designed 
for material handling, and the power source is usually a direct drive motor. By 
locating the fan package inside the clean air plenum (most typical in smaller 
“packaged” dust collectors) the environment becomes hazardous upon a filter 
failure due to the creation of a contained dust cloud with multiple ignition 
sources. In addition, such a failure, if not detected in a reasonable time period, 
may result in fan failure which can create additional ignition sources. Locating 
the fan package outside the clean air plenum minimizes this exposure and will 
be more likely to alert operators to an upset condition. 
Substantiation: The proposed text appears to disallow the fan wheel (or other 
air moving device) in the clean air plenum. The clean side should be the safest 
side to locate this device. Recognizing that filters are not 100% efficient and 
leaks occur, it would be appropriate to place construction requirements (ex. 
spark proof) on the air moving device. It should also be allowed, based upon 
the hazard analysis, that the entire air moving device assembly (motor 
included) could be located in the clean air stream. 
Committee Meeting Action: Reject 
Committee Statement: The Committee rejected the recommendation as it 
referred to text from the ROP that was not included in the standard as the 
Committee Action on the proposal was to reject the inclusion of a new 
paragraph 7.12.2 and accompanying annex. Since the action at the ROP was a 
rejection of the new text, no new text exists and there is no text to be deleted 
by this recommendation. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-58 Log #6  Final Action: Accept in Principle 
(7.13.1.1) 
_______________________________________________________________ 
Submitter: Erdem A. Ural, Loss Prevention Science & Technologies, Inc. 
Comment on Proposal No: 654-37 
Recommendation: The Committee should specify whether the 8 ft3 threshold 
apply to the dirty side, or the total volume of a dust collector, e.g. state either: 
   with a total volume (dirty plus clean sides) of 8 ft3 
   or 
   with a dirty side volume of 8 ft3 
   in all occurrences within this section. 
Substantiation: Since the standard is not clear, its application is not uniform 
among the users. However, most people are tempted to assume 8 ft3 criterion 
applies to the dirty side volume. 
Committee Meeting Action: Accept in Principle 
   Revise text to read as follows: 
   7.13.1.1.1* Where an explosion hazard exists, air–material separators with a 
dirty-side volume of 8 ft3 (0.2 m3) or greater shall be located outside of 
buildings. 
A.7.13.1.1.1 For information on calculating the dirty-side volume see NFPA 
68. 
7.13.1.1.2 (2) Air–material separators that have a dirty-side volume of less than 
8 ft3 (0.2 m3) 
Committee Statement: The submitter provided 2 suggested approaches for 
specifying how to apply the volume limitation requirement for air-material 
separators (AMS) in paragraph 7.13.1.1.1. The Committee modified the 
requirement to specify that the intended volume limitation is based upon the 
dirty-side volume of the AMS (as recommended in one of the proposed options 
by the submitter). The Committee also added an annex item to direct users to 
further guidance on calculating the volume and made the same change to a 
similar requirement in paragraph 7.13.1.1.2 (2). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 27 Negative: 1  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   URAL, E.: I was hoping the committee would have taken the sensible 
approach and selected the total volume option offered on the comment. 
Depending on the dust and the situation, a 7.9 ft3 dust collector can certainly 
cause intolerable damage. The right approach is to base the threshold on 
consequence analysis. 
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_______________________________________________________________ 
654-59 Log #40  Final Action: Reject 
(7.13.1.1.1) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-38 
Recommendation: Add text to clarify how the volume of the AMS is to be 
determined.  
Substantiation: It is unclear how the volume of the AMS is to be determined. 
Does it include only the device that performs the separating function or does it 
also include the collection bin? If the “device” is nothing more than an offset 
in-line screen in a duct, which drops larger materials into a bin, how would one 
determine its volume?  
Committee Meeting Action: Reject 
Committee Statement: The submitter provided no recommended text. See 
also the Committee Action on Comment 654-58 (Log #6). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-60 Log #41  Final Action: Accept in Principle in Part 
(7.13.1.1.2) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-5 
Recommendation: Add new paragraphs 7.13.1.1.2(3) and (4), which would 
read:  
   “(3) Wet air-material separators (e.g., scrubbers, misters), and”  
   “(4) Enclosureless dust collectors, which, per Section 3.3.9.2 of NFPA 664-
2007, meet all of the following criteria:  
   (1) The filtration is accomplished by passing dust-laden air through filter 
media, collecting the dust on the inside of the filter media, and allowing 
cleaned air to exit to the surrounding area.  
   (2) The filter medium is not enclosed or in a container.  
   (3) The filter medium is not mechanically shaken or pressure-pulsed.  
   (4) The filter medium is under positive pressure.  
   (5) Removal of the collected dust is not continuous or mechanical.”  
Substantiation: The standard should, but does not, differentiate between a wet 
AMS (e.g., scrubber, mister) and a dry AMS (e.g., baghouse). See A.3.3.2. A 
wet AMS does not present the fire and explosion hazards that may be presented 
by a dry AMS. Furthermore, the placement of a wet scrubber outside poses 
operational challenges under freezing conditions. Accordingly, the operator of a 
wet AMS should not be required to either follow the prescriptive explosion-
protection regime specified in this standard for AMS, or hire a consultant to 
demonstrate that the wet AMS is not subject to a fire or explosion hazard under 
Section 7.13.1.1.1 or satisfies the performance-based requirements of this 
standard. Indoor enclosureless dust collectors, of the type described in Section 
3.3.9.2 of NFPA 664, are widely and successfully used in the paper industry 
and should be recognized by this standard. Section 7.13.1.1.2 should be 
modified to recognize this accepted use, at least for paper and other similar 
materials. There is no reason to limit their use to wood processing machinery.  
Committee Meeting Action: Accept in Principle in Part 
Add a new 7.13.1.1.2 (2) 
“(2) Wet air-material separators that meet all of the following criteria: 
(a) Interlocks are provided to shutdown the system if the flow rate of the 
scrubbing medium is less than the designed minimum flow rate 
(b) The scrubbing medium is not a flammable or combustible liquid  
(c) The separator is designed to prevent the formation of a combustible dust 
cloud within the AMS 
Renumber 7.13.1.1.2 (2) to be (3). 
Committee Statement: The Committee did not accept the proposed addition 
of enclosureless dust collectors as the bags or filter material are subject to 
failure and that then would create a dust cloud within the building. Their design 
would also violate the provision within the standard that prohibits passing of 
the dust stream through an air moving device. 
The Committee accepted the concept of adding a provision for wet air-material 
separators and modified the proposed language to establish criteria for their 
use.  
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-61 Log #62  Final Action: Accept 
(7.13.1.7.3) 
_______________________________________________________________ 
Submitter: John E. Going, Fike Corporation 
Comment on Proposal No: 654-17 
Recommendation: Revise text to read as follows: 
   Air from air-material separators shall be permitted to be returned to the 
building when in compliance with the requirements of 6.1.3 6.1.8. 
Substantiation: Renumbering of Section 6 has resulted in an incorrect 
reference to 6.1.3. The section 6.1.8 now identifies the requirements for 
re-cycling of air. 
Committee Meeting Action: Accept 

Committee Statement: The Committee notes that action on Comment 654-35 
(Log# CC11) moved paragraph 6.1.8 to paragraph 7.13.1.7.3 so the 
recommendation accepted would be to change the reference in this paragraph. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-62 Log #CC34  Final Action: Accept 
(7.13.2.1.3 (New) ) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-40 
Recommendation: Add the following new paragraph:  
7.13.2.1.3 Portable containers intended to receive materials discharged from an 
air-material separator, when isolated from the air-material separator by a valve, 
shall be permitted to be constructed of combustible material. 
Substantiation: This additional provision clarifies that where an air-material 
separator discharges into a container that is isolated by a valve, that container, 
which by definition would not be considered part of the air-material separator, 
is permitted to be constructed of combustible material. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-63 Log #CC17  Final Action: Accept 
(7.13.2.3.5, 7.2.5.5 (New)) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-37 
Recommendation: Add the following text as indicated to the following 2 
paragraphs dealing with access doors: 
7.13.2.3.5 Access doors not designed to be used as deflagration vents shall be 
designed to withstand the vented explosion pressure (Pred). 
Add a new paragraph that is parallel to 7.13.2.3.5 as shown: 
7.2.5.5* Access doors not designed to be used as deflagration vents shall be 
designed to withstand the vented explosion pressure (Pred). 
Substantiation: Addition is required to reduce the potential for confusion. 
Access doors intended to be used as deflagration vents must be designed to 
open in the event of an explosion. The Committee added the same requirement 
to paragraph 7.2.5 as the requirements for access doors and openings should be 
parallel throughout the document.  
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-64 Log #CC18  Final Action: Accept 
(7.17.1) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-45 
Recommendation: Delete the text as indicated. 
7.17.1 Mixers and blenders shall be designed to control the release of dust. See 
8.1.1 and 8.2.1.1. 
Substantiation: 8.1.1 and 8.2.1.1 have nothing to do with designing equipment 
to be dust-tight… but, rather, what to do if the equipment is not dust-tight. The 
references to these paragraphs is erroneous. The proposed change is necessary 
to minimize rhe potential for confusion. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-65 Log #23  Final Action: Reject 
(8.2.1) 
_______________________________________________________________ 
Submitter: Samuel A. Rodgers, Honeywell, Inc. 
Comment on Proposal No: 654-46 
Recommendation: Revise text to read as follows: 
8.2.1 Cleaning Frequency

8.2.1.1* The housekeeping frequency shall be established to ensure that the 
accumulated dust levels on walls, floors, and horizontal surfaces, such as 
equipment, ducts, pipes, hoods, ledges, beams, and above suspended ceilings 
and other concealed surfaces, such as interior of electrical enclosures, does not 
exceed the threshold design dust mass/accumulation.

8.2.1.2* A planned inspection process shall be implemented to evaluate dust 
accumulation rates and the housekeeping frequency required to maintain dust 
accumulations below the threshold design dust mass/accumulation.
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A.8.2.1.2 Un-scheduled housekeeping should be performed in accordance with 
Table A.8.2.1.2 (a) to limit the time that a local spill or short-term accumula-
tion of dust is allowed to remain before cleaning the local area to less than the 
threshold design dust mass/accumulation.

Table A.8.2.1.2 (a) Unscheduled Housekeeping

Accumulation on the 
worst single square meter 
of surface

Longest Time 
to Complete 
Un-scheduled Local 
Cleaning of Floor-
Accessible Surfaces

Longest Time 
to Complete 
Un-scheduled 
Local Cleaning 
of Remote 
Surfaces

> 1 to 2 times threshold 
design dust mass/accumula-
tion

8 hours 24 hours

>2 to 4 times threshold dust 
mass/accumulation

4 hours 12 hours

>4 times threshold design 
dust mass/accumulation

1 hour 3 hours

Table A.8.2.1.2 (b) shows approximate equivalent depths for the accumulation 
values in Table A.8.2.1.2 (a) when the threshold design dust mass/accumulation 
is 1 kg/m2. The owner/operator can use an approximate depth to facilitate 
communication of housekeeping needs.    
Substantiation: There appears to be a logical error that dust mass exceeding a 
certain threshold requires building design modifications, yet section 8.2.1 does 
not allow this threshold to be crossed. Whatever the design dust mass/
accumulation was intended, should be maintained by housekeeping efforts. 
Committee Meeting Action: Reject 
Committee Statement: The Committee notes that the housekeeping table is 
intended to be applied to intended dust levels of less than the threshold 
amounts. See also the Committee Action on Comment 654-66 (Log #CC30). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-66 Log #CC30  Final Action: Accept 
(8.2.1.1) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-46 
Recommendation: Revise 8.2.1.1 as shown: 
8.2.1.1* Where the facility is intended to be operated with less than the dust 
accumulation defined by the thresholds in 6.1, the housekeeping frequency 
shall be established to ensure that the accumulated dust levels on walls, floors, 
and horizontal surfaces, such as equipment, ducts, pipes, hoods, ledges, beams, 
and above suspended ceilings and other concealed surfaces, such as the interior 
of electrical enclosures, does not exceed the threshold dust mass/accumulation. 
Revise the annex by adding the following text to the beginning of the existing 
A.8.2.1.1 as shown: 
Housekeeping for fugitive dusts is most important where the operational intent 
is that dust accumulations are not normally present in the occupancy and the 
building has no deflagration protection features, such as damage limiting/
explosion venting construction or classified electrical equipment, and 
additional personal protection from dust deflagration hazards is also not 
provided. 
Modify 8.2.1.2 like 8.2.1.1 as shown: 
8.2.1.2* Where the facility is intended to be operated with less than the dust 
accumulation defined by the thresholds in 6.1, a planned inspection process 
shall be implemented to evaluate dust accumulation rates and the housekeeping 
frequency required to maintain dust accumulations below the threshold dust 
mass/accumulation. 
Add new 8.2.1.3 to read as shown: 
8.2.1.3 Where the facility is intended to be operated with more than the dust 
accumulation defined by the thresholds in 6.1, a documented risk evaluation 
acceptable to the authority having jurisdiction shall be permitted to be 
conducted to determine the level of housekeeping consistent with any dust 
flash fire and dust explosion protection measures provided in accordance with 
6.4 and 11.2.3. 
Substantiation: The Committee modified the housekeeping frequency 
requirement and inspection requirement to address both philosophies of 
operation - facilities intended to be operated with less than the defined 
accumulation levels and those facilities choosing to operate at levels in excess 
of the defined accumulation levels. Housekeeping for fugitive dusts is most 
important where the operational intent is that dust accumulations are not 
normally present in the occupancy and the building would have no deflagration 
protection features and there would be no additional personal protection from 
dust flash fire hazards. To be consistent with that approach, the Committee 

added a provision for those facilities that intend to operate at levels in excess of 
the defined accumulation level such that a documented risk evaluation is 
required to determine housekeeping frequencies that are consistent with the 
protection measures in place. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 24 Negative: 4  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment 654-18 (Log #CC31). The practical means for 
determining compliance with the mass equations is impractical. How will one 
determine if the mass criteria limit is exceeded. Will it require the user to 
vacuum up all the dust in a building, weigh the dust and determine if the mass 
criteria limit has been exceeded? The thickness allowance in the 2006 edition 
allowing for settled bulk density correction has been applied by industry and 
works. Why replace a method that is easily understood, works and replace it 
with two equations that are complex, not validated, substantiated and not peer 
reviewed? The use of the equations will also be complex and difficult for 
regulators to enforce in practice. 
This section relies upon the calculated threshold dust mass but the new text 
does not establish how the operator is to determine how much dust has 
accumulated.  
   CHOLIN, J.: The NEC does NOT permit storing accumulated fugitive dust 
within electrical enclosures as implied by the comment text. It would be 
preferable to have a separate paragraph requiring the inspection of electrical 
enclosure interiors for dust and remediation of the enclosure if dust is found. 
Furthermore, this section relies upon the calculated threshold dust mass but the 
new Chapter 6 as reflected in the comments does not establish how the 
operator is to determine how much dust has actually accumulated. See my 
comment on 654-18 (Log #CC31). 
   FEBO, JR., H.: See comments on 654-18 (Log #CC31). In particular, 8.2.1.3 
permits operation at fugitive dust levels beyond that determined in 6.1 (if you 
trust those equations) that define a flash fire or explosion hazard while doing 
nothing other than documenting you are doing so. Proper action is to avoid 
operating a facility above hazardous fugitive dust levels unless the facility is 
isolated, separated from adjoining areas and protected for the hazard that can’t 
otherwise be controlled.  
   SUTTON, J.: The concept of intentionally allowing a facility to operate 
above the threshold values calculated in Section 6.1, is in my opinion, 
misguided. If the threshold values calculated in 6.1 are exceeded, this by 
definition indicates that the area in question has an explosion and/or flash fire 
hazard, and that the facility should be taking actions to avoid such situations. 
Intentionally operating above these thresholds is not avoiding the hazard 
irregardless of other controls that may be in place. 
Comment on Affirmative:  
   SCHERPA, T.: While I agree with the approach, the recommendation and 
substantiation are not consistent. The recommendation states that a risk 
evaluation “shall be permitted”, whereas the substantiation states that the “risk 
evaluation is required”.  
 
_______________________________________________________________ 
654-67 Log #42  Final Action: Reject 
(8.2.1.1 and 8.2.1.2) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-46 
Recommendation: After the phrase “threshold dust mass/accumulation,” the 
following should be inserted: “as determined under Section 6.1.2, subject to the 
limited exceptions described in Sections 8.2.1.3 and 8.2.1.4 for the reasonable 
time required to clean up local spills and short-term accumulations.”  
   At some future time, if and when the equations in 6.1.3 and 6.1.4, and the 
entrainment factor(s) in Section 6.1.5, have been validated, and subjected to 
another round of public comment, the references should be expanded to “… as 
determined under Sections 6.1.2. 6.1.3 or 6.1.4., subject to …”  
Substantiation: None given. 
Committee Meeting Action: Reject 
Committee Statement: The Committee did not add the new paragraphs 8.2.1.3 
and 8.2.1.4 as recommended in Comment 654-69 (Log# 43). Since those 
paragraphs were not added, the reference to those paragraphs within the 
proposed new text is not applicable. See Committee Action and Statement on 
Comment 654-69 (Log #43). 
The Committee did not agree with the proponent’s earlier recommendation to 
delete the equations in paragraphs 6.1.3 and 6.1.4. The equations provide a 
necessary option to allow facility operators to manage the hazard consistent 
with the objectives of the standard. See also the Committee Action on 
Comment 654-24 (Log #34). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: See comment 654-66 (Log #CC30). 
   CHOLIN, J.: See comment on 654-66 (Log #CC30). 
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_______________________________________________________________ 
654-68 Log #4  Final Action: Reject 
(8.2.1.3) 
_______________________________________________________________ 
Submitter: Mindy Wang, Ampco Safety Tools 
Comment on Proposal No: 654-47 
Recommendation: To add new text to read as follows: 
8.2.1.3 Tools for cleanup of fugitive dusts or collecting sweepings shall be non-
sparking. 
Substantiation: API 2214 conflicts with OSHA regulations, Accredited 
Standards Developer’s standards and safe work practices in petroleum 
operations: 
   ● FM Approvals LLC, formerly Factory Mutual Research Corporation (FM) 
is an international organization recognized by the U.S. government as a 
Nationally Recognized Testing Laboratory (NRTL) for scientific research and 
product certification. Product approval from a NRTL assures that products meet 
consensus-based standards of safety to provide the assurance, required by 
OSHA, that these products are safe for use in the United States workplace. FM 
Approval Standard 7910, Spark Resistant Tools is used as guidance to evaluate 
tools intended for use in environments where there is a risk of ignition of 
flammable materials, dusts or vapors resulting from sparks created by iron and 
steel hand tools. These tools prevent the ignition of flammable materials, dusts 
or vapors by mechanical sparks created by the use of iron and steel hand tools 
slipping or striking a surface.  
   ● American Petroleum Institute (API) Publication 2214 contradicts NRTL 
research and product certification as evidence in FM Approvals granted for 
spark resistance tools. FM has conducted tests of Ampco Safety Tools, as 
covered in Report Job Identification No. IN4A0.AF in accordance with the 
requirements of Safety Tools Approval Test Procedure, Class 7910 and test 
results show: 
   ● Sparks created from steel plates ignited carbon disulfide saturated pads, 
eight of eight tests, ethyl ether pads, five of eight tests, and naphtha VM&P 
four of eight tests. 
   ● No sparks were observed and no ignition of the flammable liquids 
mentioned above from approved Ampco Safety Tools. 
   ● Other investigations also contradict API’s conclusion on non-sparking 
tools. A paper published in the Fire Protection Journal, “The Danger of 
Incendive Sparks”, stated that after API’s conclusion on “non-sparking” tools, 
Institute of Petroleum sought the advice of the Fire Research Board Committee 
on Industrial Fires and Explosion. This committee came to certain conclusions, 
one of which was “Until…evidence is obtained to show that the impact of steel 
hand tools on steel is safe, it is advisable to use non-sparking tools in situations 
where flammable atmospheres are unavoidable”.  
   ● The NFPA Fire Protection Handbook, 20th edition, published in January 
2008, does not support the conclusion that API 2214 represents. In fact, many 
NFPA codes require the use of “non-sparking” tools in flammable atmospheres. 
According to NFPA Fire Protection Handbook, “When flammable and 
combustible liquids are stored or handled, the liquid is usually exposed to the 
air at some stage in the operation, except where the storage is confined to 
sealed containers that are not filled or opened on the premises or where 
handling is in closed systems and vapor losses are recovered. Even when the 
storage or handling is in a closed system, there is always the possibility of 
breaks or leaks, which permit the liquid to escape. It is a good practice to 
eliminate sources of ignition in places where low flashpoint flammable liquids 
are stored, handled, or used, even though no vapor may ordinarily be present.” 
   ● NFPA 921, Guide for Fire and Explosion Investigations 2008 Edition, 
Chapter 5 Basic Fire Science Table 5.7.1.1 Reported Burning and Sparking 
Temperature of Selected Ignition Sources under Mechanical Sparks lists a Steel 
tool temperature at 2550°F. When working with flammable gases, liquids or 
vapors, a potential hazard arises because of the possibility that sparks produced 
by steel or iron tools can become an ignition source.  
   ● OSHA Flammable and Combustible Liquids regulation, 29 CFR Parts 
1910.106(b) on tank storage, paragraph 1910.106(b)(6) states that precaution 
shall be taken to eliminate or control sources of ignitions including frictional 
heat and mechanical sparks to prevent the ignition of flammable vapors.  
   ● In OSHA regulation 29 CFR 1910.146 Permit-Required Confined Spaces, 
Appendix D Confined Space Pre-Entry Check List, non-sparking tool is listed 
as one type of entry equipment. OSHA 29 CFR 1910.146 Standard 
Interpretations, Interpretative guidance and equipment approved for hazardous 
locations relative to the Permit-Required Confined Spaces states that “…the 
standard does not prohibit entry into a permit space where a hazardous 
flammable atmosphere is at or above the 10% LFL. For concentrations at or 
above 10% LFL, paragraph (d) would require the employer to incorporate safe 
work procedures to address the flammable/explosive hazard (such as equipment 
approved for hazardous locations) in the entry plan for those spaces. Electrical 
equipment as well as other sources of ignition (non-sparking hand tools) must 
be considered and addressed for the hazardous atmosphere.” 
   ● OSHA regulation 29 CFR Parts 1910.120, Hazardous waste operations and 
emergency response, paragraph 1910.120(j)(2)(v) requires that “When there is 
a reasonable possibility of flammable atmospheres being present, material 
handling equipment and hand tools shall be of the type to prevent sources of 
ignition. EPA has identified solvents such as xylene, acetone, ethyl acetate, 
ethyl benzene and ethyl ether commonly used in all industries (the F-list) and 
discarded commercial chemical products such as acetone, benzene, ethyl ether 
and xylene (the P-list and U-list) as ignitable hazardous wastes. 

   ● API members such as ExxonMobil and Chevron as well as others in the 
petroleum industry such as Valero, CITGO Petroleum Corporation, Chem-
Supply, Pty Ltd, Irving Oil Ltd, Petrol Star Inc, Nova Chemicals and El Paso 
Corporation regularly require the use of “non-sparking” tools under Accidental 
Release Measures and Handling and Storage sections in the MSDS’s for their 
petroleum products. These companies clearly recognize the need for “non-
sparking” tools in working with and around flammable materials. 
   ● API 2214, Section 1.2 Background, “…these engineers pointed out that 
although numerous opportunities existed for the production of sparks from 
violent contact of steel objects with other steel objects; there was a negligible 
record of fires resulting from such a cause.” On the contrary, there are a 
number of documented incidents involving flammable vapors ignited by steel 
sparks from tools. A few examples are as follows:  
   ● OSHA inspection #300965795, an employee in the process of cleaning 
loose material from drill piping with a metal hammer. While striking the pipe 
with a hammer, an explosion occurred. Employee was killed in the explosion 
on site.  
   ● OSHA inspection #2272953, two employees were assigned the job of 
tending a 100 gallon (water jacket) reactor kettle of methyl methacrylate in the 
mixing room. Employee #1 used a metal wrench (visegrips) to pry open the 
cover of a kettle. The wrench handle struck the angle iron support for the 
agitator motor, producing a spark. Employee #2 noticed the spark, which was 
immediately followed by a massive “fire ball”. Both employees were engulfed 
in the fireball. Employee #3 came to the area to assist the other employees. The 
investigation states that non-sparking tools were not provided for the 
employees. All three employees received first and second degree burns on their 
face, arms and abdomen. Employee #2 also received some third degree burns. 
All three employees were hospitalized. 
   ● OSHA inspection #124728437, Employee #1 and a coworker, both 
maintenance mechanics, were working in a 30 inch by 36 inch manhole at a 
gas station. Employee #1 was trying to change a fuel pump, while the coworker 
watched from outside the manhole. Employee #1 was using an Allen wrench to 
loosen the bolts on the fuel pump lead when he created a spark that ignited the 
gas fumes in the manhole, causing an explosion. Employee #1 suffered burns 
to his face, hands, arms and legs in the explosion and was hospitalized. 
   ● OSHA inspection #111109237, Employee #1 or #3 attempted to cut a metal 
pipe with a metal saw while Employee #2 was standing on top of one of two 
5,000 gallon gas tanks, trying to remove a tank fitting. Sparks from the saw, the 
pipe wrench, or another unknown source ignited the gas vapors, which 
exploded. Employees #1 and #3 were killed of burns at the scene. Employee #2 
died at the burn center as a result of burns sustained in the explosion. 
   ● OSHA inspection #102826625, Employee #1 worked for a company that 
cleans paints and replaces valves in LP and MAPP gas cylinders. Before 
removing an old valve, Employee #1 would open the valve to let the residual 
gas leak out on the loading dock. Where there was a large quantity of cylinders, 
Employee #1 would invert the cylinder so the residual gas could vent faster. 
Employee #1 had an accumulation of a gas and air mixture around his work 
area. The vapors were ignited either by a spark from the metal screwdriver he 
was using to open a damaged valve or by an open flame burner approximately 
40 feet away. There was a fire and explosion. The employee sustained 2nd and 
3rd degree burns on the lower half of his body and was hospitalized. 
   ● OSHA inspection #607366, an employee was sawing an airplane wing into 
sections with a portable powered hand saw, the saw created a spark that caused 
an explosion of gasoline vapors in the wing fuel tank. Employee #1 killed and 
Employee #2 injured in explosion and was hospitalized. 
   ● OSHA inspection #309178523, employer was cited for violating Section 
5(a)(1) of the Occupational Safety and Health Act of 1970, often referred to as 
the General Duty Clause which requires employers to “furnish to each of his 
employees employment and a place of employment which are free from 
recognized hazards that are causing or are likely to cause death or serious 
physical harm to his employees” for exposing employee to an explosion hazard 
by opening the hydrogen tube trailer main valve without using non-sparking 
tools. 
   ● OSHA inspection #304994304, employer was cited for violating Section 
5(a)(1) of the Occupational Safety and Health Act of 1970 violation for 
exposing employee to a fire/explosion hazard while performing maintenance 
operations on LP gas tanks with ferrous tools. One feasible and acceptable 
abatement method to correct this hazard is to implement the use of non- 
sparking tools. 
   The Report of the BP U.S. Refineries independent Safety Review Panel, also 
known as the Baker Panel Report, states that “Preventing process accidents 
requires vigilance. The passing of time without a process accident is not 
necessarily an indicator that all is well and may contribute to a dangerous and 
growing sense of complacency.” This sample of OSHA documented events 
illustrates accidents do happen when proper safety measures are not taken 
against mechanical sparks from steel tools as a possible ignition source. 
   ● FM testing and approval of spark resistant tools and industry examples 
presented here show API publication 2214 to be misleading and undermining 
safe work practices. API 2214 concludes that essentially nothing new has been 
learned since the publication of “Sparks from Hand Tools” in 1956. 
   Bureau of Mines closed in 1996. Current Mine Safety and Health 
Administration (MSHA) regulations, 30 CFR require “non-sparking” tools in 
various sections, some examples of which include: 
   ● Parts 57.6700 Nonsparking Tools - Only nonsparking tools shall be used to 
open containers of explosive material or to punch holes in explosive cartridges. 
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   ● Parts 57.6901 Black Powder, paragraph (d) Spills shall be cleaned up 
promptly with nonsparking equipment. 
   ● Parts 77.1303 - Explosives, handling and use, paragraph (I) only wooden or 
other nonsparking implements shall be used to punch holes in an explosive 
cartridge paragraph (m) Tamping poles shall be blunt and squared at one end 
and made of wood, nonsparking material or of special plastic acceptable to the 
Mine Safety and Health Administration. 
   ● Parts 75.1317, paragraph (c) Only a nonsparking punch shall be used when 
priming explosive cartridges. 
   ● Furthermore, the 2008 Mine Rescue Rules, published by MSHA states, “In 
potentially explosive atmospheres, nonsparking tools, nails and spads should be 
used. 
   Although the following standards are not considered to be within the scope 
NFPA 654, there is similarity between the combustible nature of dusts present 
and risk for ignition from steel tools.  
   ● OSHA 29 CFR 1910.261 Pulp, Paper, and Paperboard Mills, paragraph 
1910.261(g)(1)(ii) Nonsparking tools and equipment shall be used in handling 
dry sulfur. 
   ● NFPA 484 Standard for Combustible Metals, 2009. In Section 13.2.2 
Housekeeping, paragraph 13.2.2.3 Bulk accumulations of fine combustible 
metals shall be removed by natural-fiber push brooms and spark-resistant 
scoops or shovels before vacuum cleaning equipment is used. Paragraph 
13.2.2.3.1 Cleanup of the bulk of spilled powder shall be accomplished using 
conductive, spark-resistant scoops and brooms or brushes that have natural-
fiber bristles.  
   ● NFPA 1124 Code for the Manufacture, Transportation, Storage, and Retail 
Sales of Fireworks and Pyrotechnic Articles, 2006. Section 7.3 General 
Requirements for All Retail Sales, paragraph 7.3.21* Housekeeping, 7.3.21.4 
Brooms, brushes, and dustpans used to sweep up any loose powder or dust 
shall be made of nonsparking materials. 
   ● NFPA 1125 Code for the Manufacture of Model Rocket and High Power 
Rocket Motors, 2007. Section 4.12 Personnel Safety, paragraph 4.12.6 Only 
nonsparking hand tools shall be used in areas where exposed propellant, delay, 
or ejection composition are present. 
   ● NFPA 495 Explosive Materials Code, 2006. Section 9.7.16 Magazine 
Housekeeping, paragraph 9.7.16.2 Brooms and other cleaning utensils shall not 
have any spark-producing metal parts. 
   Housekeeping with steel tools where combustible dusts are present is a 
probable scenario within the scope of NFPA 654. Although we are not able to 
provide data on the power density produced by steel tool impact, industry 
standards recognize the flammability hazard associated with cleanup of 
combustible dusts with steel tools and are compelled to make provisions. 
Without the proposed specification, steel tools are likely to be used which can 
be a source of ignition. The proposed text can better mitigate the flammability 
hazards with steel tools where combustible dusts are present. We respectfully 
request the committee to reconsider and take action to implement safer work 
practices. 
Committee Meeting Action: Reject 
Committee Statement: The submitter has not provided evidence that supports 
the application of these devices to this standard. The Committee is not aware of 
evidence that conventional hand tools are capable of creating incendive sparks 
for combustible dusts. The standard already has requirements controlling the 
use of spark-producing electrical tools. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-69 Log #43  Final Action: Reject 
(8.2.1.3 and 8.2.1.4) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-14 
Recommendation: Add Sections 8.2.1.3 and 8.2.1.4 (dropping the reference to 
Table 8.2.1.4 from the text of the standard, so it is advisory rather than 
mandatory), which were included in the ROP, but missing from the integrated 
version of the NFPA 654 ROP10 provided to us:  
“8.2.1.3 Wherever a local spill or short-term accumulation of combustible dust 
on the surfaces listed in 8.2.1.2 exceeds the dust layer control criterion between 
regular cleaning, determined on the basis of a single square meter of surface 
collecting the accumulation, un-scheduled housekeeping shall be performed 
according to 8.2.1.4.  
8.2.1.4* Un-scheduled housekeeping shall be performed in accordance with an 
appropriate schedule to limit the time that a local spill or short-term 
accumulation of dust is allowed to remain before cleaning the local area to less 
than the dust layer control criterion.”  
Substantiation: These necessary provisions were in the ROP and address two 
essential exceptions, and are needed to provide the foundation for Sections 
A.8.2.1.1 and A.8.2.1.2 and associated tables, which should be changed to 
A.8.2.1.4  
Committee Meeting Action: Reject 
Committee Statement: The Committee reconsidered its action taken during 
the ROP preparation regarding the implementation of guidelines for 
housekeeping. The Committee believes that the action taken at the ROP to 
include these guidelines in the annex is still appropriate as it is inconsistent to 
make an unscheduled activity into a requirement as has been suggested by the 
proponent’s recommendation in this comment. 

Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-70 Log #CC20  Final Action: Accept 
(8.2.2.1) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-46 
Recommendation: Restore the original 8.2.1.1 as indicated from the 2006 
edition of the standard. Relocate to include in paragraph 7.1, and renumber 
subsequent requirements and related annex material accordingly. 
7.1* General. 
7.1.1 Equipment shall be maintained and operated in a manner that minimizes 
the escape of dust. 
7.1.2 Methods of fire and explosion protection for specific equipment shall be 
in accordance with this section. 
7.1.13* Risk Evaluation. A documented risk evaluation acceptable to the 
authority having jurisdiction shall be permitted to be conducted to determine 
the level of protection to be provided per this chapter. 
Substantiation: This requirement was inadvertently deleted from the ROP 
version of the standard. It is the committee’s intent that it remain and just be 
relocated as noted. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-71 Log #44  Final Action: Reject 
(8.2.2.2) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-14 
Recommendation: Delete: “Where other cleaning methods are required, water 
wash-downs or sweeping shall be permitted to be used.”  
Substantiation: This language is unduly limiting, inconsistent with the 
following provisions of this section, impractical and unnecessary.  
Committee Meeting Action: Reject 
Committee Statement: The Committee does not agree that the requirement in 
existing 8.2.2.2 is unduly limiting or inconsistent. The Committee created a 
Committee Comment to clarify the use of alternative cleaning methods that 
would be considered appropriate through its action on Comment 654-72 (Log 
#CC28). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-72 Log #CC28  Final Action: Accept 
(8.2.2.2) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-46 
Recommendation: Revise 8.2.2.2 as shown: 
8.2.2.2 Vacuum cleaning shall be the preferred method. Where other cleaning 
methods are required, water wash-downs or sweeping shall be permitted to be 
used. 
Add a new 8.2.2.3 as shown: 
8.2.2.3 Where vacuuming is impractical, permitted cleaning methods shall 
include sweeping or water wash-down. 
Renumber existing 8.2.2.3 and 8.2.2.4. 
Substantiation: This action by the Committee makes it clear that there is a 
hierarchy in cleaning methods with vacuum cleaning being the preferred 
method. The Committee separated this existing requirement into 2 requirements 
so that the priority is more clear that sweeping or water wash-down, as 
alternative methods are permitted, but only if vacuum cleaning is not practical. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-73 Log #21  Final Action: Accept 
(8.2.2.3) 
_______________________________________________________________ 
Submitter: Samuel A. Rodgers, Honeywell, Inc. 
Comment on Proposal No: 654-46 
Recommendation: Revise text to read as follows: 
   8.2.2.3* Blow downs using compressed air or steam shall be permitted to be 
used for cleaning inaccessible surfaces or surfaces where other methods of 
cleaning result in greater personal safety risk. Where blow down using 
compressed air is used, the following precautions shall be followed: 
1. Dust accumulations in the area being cleaned do not exceed the threshold 
dust mass/accumulation. 
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   2. Vacuum cleaning or wet cleaning methods are used to clean surfaces that 
can be safely accessed prior to using compressed air. 
   3. Compressed air hoses are equipped with pressure relief nozzles meeting 
OSHA requirements (30 psig – 29 CFR 1910.242(b)). 
   4. All electrical equipment potentially exposed to airborne dust in the area 
meets, as a minimum, NFPA 70, National Electrical Code (NEC) NEMA 12 
(dust tight) requirements, or equivalent. 
5. All ignition sources and hot surfaces capable of igniting a dust cloud or dust 
layer are shut down or removed from the area. 
Substantiation: The ROP statement might be interpreted to imply that 
hazardous (classified) electrical equipment does not meet the requirement. 
Committee Meeting Action: Accept 
Committee Statement: The action of this comment has been incorporated into 
the actions of Comment 654-74 (Log #CC19) and Comment 654-72 (Log 
#CC28). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
Comment on Affirmative:  
   SUTTON, J.: 8.2.2.3 (4) should read: All electrical equipment potentially 
exposed to airborne dust in the area meets, as a minimum, NFPA 70, National 
Electrical Code (NEC), Article 502 and/or 503; NEMA 12 (dust tight) 
requirements, or equivalent.  
The existing wording is not clear and it seems that this was probably an 
editorial oversight by the committee. 
 
_______________________________________________________________ 
654-74 Log #CC19  Final Action: Accept 
(8.2.2.3) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-46 
Recommendation: Revise the following text as indicated. Reorder the first 
two items to properly reflect the activity sequence. Revise the new item 2 to 
emphasize that the dust accumulation must be reduced below the threshold 
value before compressed air blowdown may proceed. Revise item 3 to more 
clearly communicate the requirement. 
8.2.2.43* Blow downs using compressed air or steam shall be permitted to be 
used for cleaning inaccessible surfaces or surfaces where other methods of 
cleaning result in greater personal safety risk. Where blow down using 
compressed air is used, the following precautions shall be followed: 
1. Vacuum cleaning, sweeping, or water wash-down methods are first used to 
clean surfaces that can be safely accessed prior to using compressed air. 
1.2. Dust accumulations in the area being cleaned after vacuum cleaning, 
sweeping, or water wash-down do not exceed the threshold dust mass/
accumulation. 
2. Vacuum cleaning or wet cleaning methods are used to clean surfaces that can 
be safely accessed prior to using compressed air. 
3. Compressed air hoses are equipped with pressure relief nozzles limiting the 
discharge pressure to 30 psig, in accordance with meeting OSHA requirements 
(30 psig – in 29 CFR 1910.242(b)). 
4. All electrical equipment potentially exposed to airborne dust in the area 
meets, as a minimum, NFPA 70, National Electrical Code (NEC) NEMA 12 
(dust tight) requirements, or equivalent. 
5. All ignition sources and hot surfaces capable of igniting a dust cloud or dust 
layer are shut down or removed from the area. 
Substantiation: The proposed changes are required to more clearly 
communicate the committee’s intent with respect to hierarchy for cleaning. The 
valid blowdown concern is the dust left after vacuuming, sweeping, or wet 
cleaning. Once acceptable initial cleaning methods sufficiently reduce the dust 
inventory, blowdown would be permissible. This action also incorporates the 
action from Comment 654-73 (Log#21) and renumbers 8.2.2.3 per the action of 
Comment 654-72 (Log# CC28). 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
Comment on Affirmative:  
   SUTTON, J.: 8.2.2.3 (4) should read: All electrical equipment potentially 
exposed to airborne dust in the area meets, as a minimum, NFPA 70, National 
Electrical Code (NEC), Article 502 and/or 503; NEMA 12 (dust tight) 
requirements, or equivalent.  
The existing wording is not clear and it seems that this was probably an 
editorial oversight by the committee. 
 
_______________________________________________________________ 
654-75 Log #45  Final Action: Reject 
(8.2.2.3 and 8.2.2.3(1) and (2)) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-14 
Recommendation: Revise the opening paragraph in 8.2.2.3 to read as follows:  
   “Blow downs using compressed air or steam shall be permitted to be used for 
cleaning. inaccessible surfaces or surfaces where other methods of cleaning 

result in greater personal safety risk. Where blow down using compressed air is 
used, the following precautions shall be followed:”  
Substantiation: Steam is a form of wet cleaning that eliminates the hazard. 
There is no reason to limit its use. Furthermore, if the ignition sources are 
eliminated, there is no reason to require that dust accumulations in the area not 
exceed the threshold dust mass/accumulation or that vacuum cleaning or wet 
cleaning first be used to clean surfaces that can be safely accessed prior to 
using compressed air. It is not practical to vacuum a lower reachable area and 
then use compressed air to knock down material onto the area that was just 
vacuumed. Read literally, every time a blowdown created a pile over the 
threshold dust mass/accumulation, the operator would be required to stop the 
blowdown and vacuum up the dust accumulation before continuing the 
blowdown. It is often not practical to use wet methods, which will cause 
material to agglomerate and make it difficult to clean up. 
Committee Meeting Action: Reject 
Committee Statement: The Committee does not believe that this method is 
inherently as safe as other methods provided in the standard. Blowing steam 
can create a dust cloud and often when using steam the dust is not provided 
within sufficient moisture to adequately wet the dust and thus would not 
adequately eliminate the hazard. Steam can also introduce a static electricity 
hazard. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-76 Log #3  Final Action: Reject 
(9.1.5) 
_______________________________________________________________ 
Submitter: Mindy Wang, Ampco Safety Tools 
Comment on Proposal No: 654-50 
Recommendation: To add new text to read as follows: 
   9.1.5 Equipment. Equipment with moving parts shall be installed and 
maintained so that true alignment is maintained and clearance is provided to 
minimize friction. Non-sparking tools shall be used to make repairs or 
adjustment on or around any machinery where combustible dust is present. 
Substantiation: API 2214 conflicts with OSHA regulations, Accredited 
Standards Developer’s standards and safe work practices in petroleum 
operations: 
   ● FM Approvals LLC, formerly Factory Mutual Research Corporation (FM) 
is an international organization recognized by the U.S. government as a 
Nationally Recognized Testing Laboratory (NRTL) for scientific research and 
product certification. Product approval from a NRTL assures that products meet 
consensus-based standards of safety to provide the assurance, required by 
OSHA, that these products are safe for use in the United States workplace. FM 
Approval Standard 7910, Spark Resistant Tools is used as guidance to evaluate 
tools intended for use in environments where there is a risk of ignition of 
flammable materials, dusts or vapors resulting from sparks created by iron and 
steel hand tools. These tools prevent the ignition of flammable materials, dusts 
or vapors by mechanical sparks created by the use of iron and steel hand tools 
slipping or striking a surface.  
   ● American Petroleum Institute (API) Publication 2214 contradicts NRTL 
research and product certification as evidence in FM Approvals granted for 
spark resistance tools. FM has conducted tests of Ampco Safety Tools, as 
covered in Report Job Identification No. IN4A0.AF in accordance with the 
requirements of Safety Tools Approval Test Procedure, Class 7910 and test 
results show: 
   ● Sparks created from steel plates ignited carbon disulfide saturated pads, 
eight of eight tests, ethyl ether pads, five of eight tests, and naphtha VM&P 
four of eight tests. 
   ● No sparks were observed and no ignition of the flammable liquids 
mentioned above from approved Ampco Safety Tools. 
   ● Other investigations also contradict API’s conclusion on non-sparking 
tools. A paper published in the Fire Protection Journal, “The Danger of 
Incendive Sparks”, stated that after API’s conclusion on “non-sparking” tools, 
Institute of Petroleum sought the advice of the Fire Research Board Committee 
on Industrial Fires and Explosion. This committee came to certain conclusions, 
one of which was “Until…evidence is obtained to show that the impact of steel 
hand tools on steel is safe, it is advisable to use non-sparking tools in situations 
where flammable atmospheres are unavoidable”.  
   ● The NFPA Fire Protection Handbook, 20th edition, published in January 
2008, does not support the conclusion that API 2214 represents. In fact, many 
NFPA codes require the use of “non-sparking” tools in flammable atmospheres. 
According to NFPA Fire Protection Handbook, “When flammable and 
combustible liquids are stored or handled, the liquid is usually exposed to the 
air at some stage in the operation, except where the storage is confined to 
sealed containers that are not filled or opened on the premises or where 
handling is in closed systems and vapor losses are recovered. Even when the 
storage or handling is in a closed system, there is always the possibility of 
breaks or leaks, which permit the liquid to escape. It is a good practice to 
eliminate sources of ignition in places where low flashpoint flammable liquids 
are stored, handled, or used, even though no vapor may ordinarily be present.” 
   ● NFPA 921, Guide for Fire and Explosion Investigations 2008 Edition, 
Chapter 5 Basic Fire Science Table 5.7.1.1 Reported Burning and Sparking 
Temperature of Selected Ignition Sources under Mechanical Sparks lists a Steel 
tool temperature at 2550°F. When working with flammable gases, liquids or 
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vapors, a potential hazard arises because of the possibility that sparks produced 
by steel or iron tools can become an ignition source.  
   ● OSHA Flammable and Combustible Liquids regulation, 29 CFR Parts 
1910.106(b) on tank storage, paragraph 1910.106(b)(6) states that precaution 
shall be taken to eliminate or control sources of ignitions including frictional 
heat and mechanical sparks to prevent the ignition of flammable vapors.  
   ● In OSHA regulation 29 CFR 1910.146 Permit-Required Confined Spaces, 
Appendix D Confined Space Pre-Entry Check List, non-sparking tool is listed 
as one type of entry equipment. OSHA 29 CFR 1910.146 Standard 
Interpretations, Interpretative guidance and equipment approved for hazardous 
locations relative to the Permit-Required Confined Spaces states that “…the 
standard does not prohibit entry into a permit space where a hazardous 
flammable atmosphere is at or above the 10% LFL. For concentrations at or 
above 10% LFL, paragraph (d) would require the employer to incorporate safe 
work procedures to address the flammable/explosive hazard (such as equipment 
approved for hazardous locations) in the entry plan for those spaces. Electrical 
equipment as well as other sources of ignition (non-sparking hand tools) must 
be considered and addressed for the hazardous atmosphere.” 
   ● OSHA regulation 29 CFR Parts 1910.120, Hazardous waste operations and 
emergency response, paragraph 1910.120(j)(2)(v) requires that “When there is 
a reasonable possibility of flammable atmospheres being present, material 
handling equipment and hand tools shall be of the type to prevent sources of 
ignition. EPA has identified solvents such as xylene, acetone, ethyl acetate, 
ethyl benzene and ethyl ether commonly used in all industries (the F-list) and 
discarded commercial chemical products such as acetone, benzene, ethyl ether 
and xylene (the P-list and U-list) as ignitable hazardous wastes. 
   ● API members such as ExxonMobil and Chevron as well as others in the 
petroleum industry such as Valero, CITGO Petroleum Corporation, Chem-
Supply, Pty Ltd, Irving Oil Ltd, Petrol Star Inc, Nova Chemicals and El Paso 
Corporation regularly require the use of “non-sparking” tools under Accidental 
Release Measures and Handling and Storage sections in the MSDS’s for their 
petroleum products. These companies clearly recognize the need for “non-
sparking” tools in working with and around flammable materials. 
   ● API 2214, Section 1.2 Background, “…these engineers pointed out that 
although numerous opportunities existed for the production of sparks from 
violent contact of steel objects with other steel objects; there was a negligible 
record of fires resulting from such a cause.” On the contrary, there are a 
number of documented incidents involving flammable vapors ignited by steel 
sparks from tools. A few examples are as follows:  
   ● OSHA inspection # 300965795, an employee in the process of cleaning 
loose material from drill piping with a metal hammer. While striking the pipe 
with a hammer, an explosion occurred. Employee was killed in the explosion 
on site.  
   ● OSHA inspection # 2272953, two employees were assigned the job of 
tending a 100 gallon (water jacket) reactor kettle of methyl methacrylate in the 
mixing room. Employee #1 used a metal wrench (visegrips) to pry open the 
cover of a kettle. The wrench handle struck the angle iron support for the 
agitator motor, producing a spark. Employee #2 noticed the spark, which was 
immediately followed by a massive “fire ball”. Both employees were engulfed 
in the fireball. Employee #3 came to the area to assist the other employees. The 
investigation states that non-sparking tools were not provided for the 
employees. All three employees received first and second degree burns on their 
face, arms and abdomen. Employee #2 also received some third degree burns. 
All three employees were hospitalized. 
Ø OSHA inspection # 124728437, Employee #1 and a coworker, both 
maintenance mechanics, were working in a 30 inch by 36 inch manhole at a 
gas station. Employee #1 was trying to change a fuel pump, while the coworker 
watched from outside the manhole. Employee #1 was using an Allen wrench to 
loosen the bolts on the fuel pump lead when he created a spark that ignited the 
gas fumes in the manhole, causing an explosion. Employee #1 suffered burns 
to his face, hands, arms and legs in the explosion and was hospitalized. 
   ● OSHA inspection # 111109237, Employee #1 or #3 attempted to cut a metal 
pipe with a metal saw while Employee #2 was standing on top of one of two 
5,000 gallon gas tanks, trying to remove a tank fitting. Sparks from the saw, the 
pipe wrench, or another unknown source ignited the gas vapors, which 
exploded. Employees #1 and #3 were killed of burns at the scene. Employee #2 
died at the burn center as a result of burns sustained in the explosion. 
   ● OSHA inspection #102826625, Employee #1 worked for a company that 
cleans paints and replaces valves in LP and MAPP gas cylinders. Before 
removing an old valve, Employee #1 would open the valve to let the residual 
gas leak out on the loading dock. Where there was a large quantity of cylinders, 
Employee #1 would invert the cylinder so the residual gas could vent faster. 
Employee #1 had an accumulation of a gas and air mixture around his work 
area. The vapors were ignited either by a spark from the metal screwdriver he 
was using to open a damaged valve or by an open flame burner approximately 
40 feet away. There was a fire and explosion. The employee sustained 2nd and 
3rd degree burns on the lower half of his body and was hospitalized. 
   ● OSHA inspection # 607366, an employee was sawing an airplane wing into 
sections with a portable powered hand saw, the saw created a spark that caused 
an explosion of gasoline vapors in the wing fuel tank. Employee #1 killed and 
Employee #2 injured in explosion and was hospitalized. 
   ● OSHA inspection # 309178523, employer was cited for violating Section 
5(a)(1) of the Occupational Safety and Health Act of 1970, often referred to as 
the General Duty Clause which requires employers to “furnish to each of his 
employees employment and a place of employment which are free from 

recognized hazards that are causing or are likely to cause death or serious 
physical harm to his employees” for exposing employee to an explosion hazard 
by opening the hydrogen tube trailer main valve without using non-sparking 
tools. 
   ● OSHA inspection # 304994304, employer was cited for violating Section 
5(a)(1) of the Occupational Safety and Health Act of 1970 violation for 
exposing employee to a fire/explosion hazard while performing maintenance 
operations on LP gas tanks with ferrous tools. One feasible and acceptable 
abatement method to correct this hazard is to implement the use of non- 
sparking tools. 
   The Report of the BP U.S. Refineries independent Safety Review Panel, also 
known as the Baker Panel Report, states that “Preventing process accidents 
requires vigilance. The passing of time without a process accident is not 
necessarily an indicator that all is well and may contribute to a dangerous and 
growing sense of complacency.” This sample of OSHA documented events 
illustrates accidents do happen when proper safety measures are not taken 
against mechanical sparks from steel tools as a possible ignition source. 
   ● FM testing and approval of spark resistant tools and industry examples 
presented here show API publication 2214 to be misleading and undermining 
safe work practices. API 2214 concludes that essentially nothing new has been 
learned since the publication of “Sparks from Hand Tools” in 1956. 
   Bureau of Mines closed in 1996. Current Mine Safety and Health 
Administration (MSHA) regulations, 30 CFR require “non-sparking” tools in 
various sections, some examples of which include: 
   ● Parts 57.6700 Nonsparking Tools - Only nonsparking tools shall be used to 
open containers of explosive material or to punch holes in explosive cartridges. 
   ● Parts 57.6901 Black Powder, paragraph (d) Spills shall be cleaned up 
promptly with nonsparking equipment. 
   ● Parts 77.1303 - Explosives, handling and use, paragraph (I) only wooden or 
other nonsparking implements shall be used to punch holes in an explosive 
cartridge paragraph (m) Tamping poles shall be blunt and squared at one end 
and made of wood, nonsparking material or of special plastic acceptable to the 
Mine Safety and Health Administration. 
   ● Parts 75.1317, paragraph (c) Only a nonsparking punch shall be used when 
priming explosive cartridges. 
   ● Furthermore, the 2008 Mine Rescue Rules, published by MSHA states, “In 
potentially explosive atmospheres, nonsparking tools, nails and spads should be 
used. 
   Although NFPA 484 is not considered to be within the scope NFPA 654, there 
is similarity between the combustible nature of dusts present and risk for 
ignition from steel tools. In section 13.2.3.3 Spark-Resistant Tools, paragraph 
13.2.3.3.1 Where tools and utensils are used in areas handling combustible 
metals, powders, fines, or dusts, consideration shall be given to the risks 
associated with generating impact sparks and static electricity. Paragraph 
13.2.3.3.2 Tools used in the handling of combustible metal powder, dusts, or 
fines shall be electrically conductive and shall be made of spark-resistant 
materials. Paragraph 13.2.3.3.3 Spark-resistant tools shall be used when repairs 
or adjustments are made on or around any machinery or apparatus where 
combustible metal dusts, fines, or powders are present and cannot be removed. 
   A few more documented steel on steel accidents in dust environments: 
   ● OSHA inspection #122242894, two employees were removing a damaged 
doorsill in the building. Employee #1 was overseeing repair, employee #2 was 
removing the sill with the help of another employee. The room where the 
repairs were being made was used to cure/store explosive powder used in the 
manufacturing of detonators. When employee #2 struck a metal nail with a 
hammer he caused a spark that ignited the explosive powders. Employees #1 
died instantly, employee #2 later died the following day from extensive burns. 
   ● OSHA inspection #15050487, a piece of tramp metal was accidently 
dumped into the south side hopper along with a load of wood chips and 
plywood trimmings. The metal piece did not pass through the metal disc 
screens located a few feet from the hopper. The movement of the screens 
caused a spark to occur; this spark ignited the dust in the confined area of the 
large and open-spaced dump house. 
   ● OSHA inspection #126764497, employee #1 was performing maintenance 
work on equipment used to make ignition caps for automotive bags. He ran 
into some problems and called maintenance, but instead of waiting for them to 
arrive, he dismantled and attempted to reassemble the parts. In the process he 
put in parts upside down, employee #1 tried to force one of the screws in at an 
angle. The friction resulting from this effort ignited the caps residual explosive 
material. Employee #1 sustained third degree burns to his arm. 
   ● OSHA inspection #302541180, an explosion and fire initiated within silo #3 
at a wooden casket manufacturing facility. During the manufacturing process, 
wood chips and dust are created by various types of wood working equipment. 
According to the witnesses, a “fireball” traveled from one silo #3 via explosion 
relief vents in several directions. The Fire department responded to the fire and 
concluded that the fire is the result of mechanical friction created when the 
steel housing contacted the steel chain drive creating heat of friction and 
possibly sparks. This coupled with the low level of the sawdust in the silo 
created an opportunity for heat and sparks to come into contact with an 
atmosphere containing the proper ratio of combustible dust and oxygen. This 
created a dust explosion and subsequent fire inside the silo and other portions 
of the dust collection system. The Fire Department also found the point of 
origin was located inside the sawdust storage silo at the point where the auger 
drive chain contacted the steel housing. 
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   Furthermore, maintenance with steel tools on manufacturing, processing, 
conveying and repackaging equipment is a probable scenario within the scope 
of NFPA 654. Although we are not able to provide data on the power density 
produced by steel tool impact, these and other accidents cited in the original 
proposal are strong testament that loss of life and property do occur from 
mechanical / frictional sparks caused by steel on steel contact and specifically 
steel hand tools. Without the proposed specification, steel tools are likely to be 
used which can be a source of ignition. The proposed text can better mitigate 
the flammability hazards associated with maintenance in or around machinery 
and equipment with steel tools where combustible dusts are present. We 
respectfully request the committee to reconsider and take action to implement 
safer work practices.  
Committee Meeting Action: Reject 
Committee Statement: The submitter has not provided evidence that supports 
the application of these devices to this standard. The Committee is not aware of 
evidence that conventional hand tools are capable of creating incendive sparks 
for combustible dusts. The standard already has requirements controlling the 
use of spark-producing electrical tools. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-77 Log #CC21  Final Action: Accept 
(9.3.5) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-57 
Recommendation: Revise the Paragraph 9.3.5 as indicated: 
9.3.5* Manual additions of solids through an open port or a manway into a 
vessel containing flammable atmospheres vapors shall be permitted to be done 
in 50 lb (25 kg) batches or smaller, provided the requirements of 9.3.5.1 
through 9.3.5.7 are satisfied. 
A.9.3.5 See NFPA 77 for recommended practices on manual additions of solids 
into vessels containing flammable atmospheres, including recommended 
practices on the grounding of personnel. 
9.3.5.1.2* Conductive or static-dissipative components of the container shall be 
grounded. 
A.9.3.5.1.2 For example, metal chimes on fiber drums should be grounded. For 
uncoated fiber drums, grounding one chime might be sufficient. Where contact 
with a grounded operator is used to ground the container (such as with static 
dissipative bags) it is important that gloves, if used, be static-dissipative and 
free of contaminants 
9.3.5.2 Direct emptying of powders from nonconductive plastic bags into a 
vessel that contains a flammable atmosphere shall be strictly prohibited 
9.3.5.3 The use of non-conductive liners in grounded conductive or static-
dissipative outer packaging shall be permitted provided that the liner thickness 
is less than 2 mm and the liner cannot become detached during emptying. 
9.3.5.4* Loading chutes, receiving vessel, and auxiliary devices used for 
addition of bulk material shall be conductive and grounded. 
A.9.3.5.4 Examples of auxiliary loading devices include shovels, scoops, and 
funnels. Conductive tools can be grounded through a properly grounded 
operator. See also A.9.3.5.1 for guidance related to grounding of containers. 
9.3.5.52* Personnel in the vicinity of openings of vessels that contain 
flammable atmospheres shall be grounded.  
A.9.3.5.5 Where static dissipative footwear is used for personnel grounding, 
the floor resistance to ground should be between 106 to 109 ohms. Care should 
be taken to ensure that deposits, residues, and coatings which may build up 
over time do not impair grounding between the floor and personnel 
A.9.3.5.2 See NFPA 77 for recommended practices on the grounding of 
personnel. 
9.3.5.64 Operators shall wear flame-resistant garments as specified in NFPA 
21132 and any other personnel protective equipment required for protection 
against flash fire hazards during charging operations. 
9.3.5.7 1* A documented risk assessment acceptable to the authority having 
jurisdiction shall address the potential for charge accumulation during dumping 
of the contents to produce a discharge that exceeds the MIE of the flammable 
atmosphere within the vessel. 
A documented risk evaluation acceptable to the authority having jurisdiction 
shall be conducted to determine additional engineering and administrative 
controls necessary to protect against ignition of the flammable atmosphere 
A.9.3.5.71 A risk risk assessment evaluation should address considerations such 
as, container construction, solids properties, properties of the liquid, addition 
rate, material construction of the receiving vessel, agitating devices and 
intensity of agitation. The risk evaluation should identify the necessary 
engineering and administrative controls to ensure that the potential for charge 
accumulation during dumping of the contents is incapable of producing a 
discharge that exceeds the MIE of the flammable atmosphere within the vessel. 
Substantiation: The proposed text is required to clearly communicate the 
committee’s intent that the referenced requirements be met in order to permit 
manual additions of solids through an open port or a manway into a vessel 
containing flammable atmospheres. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 

_______________________________________________________________ 
654-78 Log #1  Final Action: Accept in Principle 
(9.7) 
_______________________________________________________________ 
Submitter: David C. Kirby, Baker Engineering & Risk Consultants 
Comment on Proposal No: 654-58 
Recommendation: Revise text as follows: 
   9.7 Hot Surfaces* The temperature of external surfaces such as compressors; 
steam, water, or process piping; ducts; and process equipment in the area 
containing a combustible dust fire or explosion hazard shall be maintained 
below 80% (in degrees Celsius) of the lower of the dust surface layer ignition 
temperature or the dust-cloud ignition temperature. Dust layer and dust cloud 
ignition temperatures shall be determined by ASTM E 2021, Test Method for 
Hot-Surface Ignition Temperature of Dust Layers; ASTM E 1941 “Test Method 
for Minimum Autoignition Temperature of Dust Clouds”, or other recognized 
test methods acceptable to the authority having jurisdiction.  
   APPENDIX – Normally the minimum ignition temperature of a layer of a 
specific dust is lower than the minimum ignition temperature of a cloud of that 
dust. However, this is not universally true, sees NFPA 499, Recommended 
Practice for the Classification of Combustible Dusts and of Hazardous 
(Classified) Locations for Electrical Installations in Chemical Process Areas. 
   Electrical equipment installed in Class II Electrically Classified areas have 
surface temperature limitations of less than 165oC for equipment not subject to 
overloading, and 120oC for equipment subject to overloading, or below the 
ignition temperature, if lower, for organic dusts that may dehydrate of 
carbonize (see Article 500 of the NEC). This is for protection of the equipment 
against overheating, potentially damaging the equipment and becoming an 
ignition source. 
Substantiation: I believe that temperature of exposed surfaces of piping, 
processing equipment, etc. to the lesser of the ignition temperature of a dust 
surface layer or dust cloud, plus a safety factor of 20% (80% of the ignition 
temperature). Surface temperature limitations for non-electrical equipment 
should not be confused with surface temperature limitations for electrical 
equipment as specified by the NEC. Note that the Europeans seem to be less 
conservative on this issue. Barton, J. “Dust Explosion Prevention and 
Protection A Practical Guide” recommends a safety factor of 50oC below the 
MIT. 
Committee Meeting Action: Accept in Principle 
Revise text as follows: 
9.7* Hot Surfaces. In areas where a dust explosion hazard or dust flash fire 
hazard exists, the temperature of external surfaces such as compressors; steam, 
water, or process piping; ducts; and process equipment in the area containing a 
combustible dust fire or explosion hazard shall be maintained below 80% (in 
degrees Celsius) of the lower of the dust surface layer ignition temperature or 
the dust-cloud ignition temperature. Dust layer and dust cloud ignition 
temperatures shall be determined by ASTM E 2021, Test Method for Hot-
Surface Ignition Temperature of Dust Layers; ASTM E 1941 “Test Method for 
Minimum Autoignition Temperature of Dust Clouds”, or other recognized test 
methods acceptable to the authority having jurisdiction.  
A.9.7 This section does not apply to electrical equipment; that topic is 
addressed within this standard in paragraph 6.6.2.  
Dust layer and dust cloud ignition temperatures should be determined by 
ASTM E 2021, Test Method for Hot-Surface Ignition Temperature of Dust 
Layers; ASTM E 1941 “Test Method for Minimum Autoignition Temperature 
of Dust Clouds”, or other recognized test methods acceptable to the authority 
having jurisdiction. Normally the minimum ignition temperature of a layer of a 
specific dust is lower than the minimum ignition temperature of a cloud of that 
dust. However, this is not universally true, see NFPA 499, Recommended 
Practice for the Classification of Combustible Dusts and of Hazardous 
(Classified) Locations for Electrical Installations in Chemical Process Areas. 
The minimum ignition temperature typically decreases with increasing layer 
thickness and testing up to maximum layer thickness to be expected on external 
surfaces is recommended. 
Electrical equipment installed in Class II Electrically Classified areas have 
surface temperature limitations of less than 165oC for equipment not subject to 
overloading, and 120oC for equipment subject to overloading, or below the 
ignition temperature, if lower, for organic dusts that may dehydrate of 
carbonize (see Article 500 of the NEC). The ignition temperature of a layer of 
dust on hot surfaces could decrease over time if the dust dehydrates or 
carbonizes. For organic dusts which can dehydrate or carbonize the temperature 
should not exceed the lower of the ignition temperature or 329°F (165°C). This 
is for protection of the equipment against overheating, potentially damaging the 
equipment and becoming an ignition source. The ignition temperatures for 
many materials are shown in NFPA 499. 
Committee Statement: The Committee accomplished the intent of the 
submitter by modifying the requirement in Section 9.7. The Committee 
clarified that the requirements in this section do not apply to electrical 
equipment and included the reference test standards as annex material rather 
than mandatory sources for determining the dust layer and dust cloud ignition 
temperatures, as this provides for alternative methods to be offered as 
equivalent and acceptable to the AHJ. The recommended action was also 
modified to be consistent with the action of Comment 654-10 (Log #CC25) 
using dust explosion hazard or dust flash fire hazard. 
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Number Eligible to Vote: 29 
Ballot Results: Affirmative: 27 Negative: 1  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHOLIN, J.: There are numerous particulates that decompose at elevated 
temperatures and experience a decrease in their auto-ignition temperature 
subsequent to decomposition. This is especially true of cellulosic materials 
encompassed under this document’s scope. Furthermore, this requirement 
conflicts with criteria in the NEC as the submitter has noted. The text over-
simplifies this issue and can lead to un-managed ignition mechanisms in 
hazardous areas. 
Comment on Affirmative:  
   URAL, E.: - Kirby and committee versions say E1941 but mean E1491. 
Please fix all occurrences as editorial corrections. 
- Need to consolidate this section with the upcoming 499 revisions 
 
_______________________________________________________________ 
654-79 Log #17  Final Action: Accept in Principle 
(9.8.1) 
_______________________________________________________________ 
Submitter: John M. Cholin, Rep. J.M. Cholin Consultants, Inc. 
Comment on Proposal No: 654-59 
Recommendation: Revise text to read as follows: 
9.8.1 In areas containing a combustible dust hazard where a dust explosion 
hazard or dust deflagration fire hazard exists, only industrial trucks listed or 
approved for the electrical classification of the area, as determined by Section 
6.6, shall be used in accordance with NFPA 505, Fire Safety Standard for 
Powered Industrial Trucks Including Type Designations, Areas of Use, 
Conversions, Maintenance, and Operations.  
Substantiation: The term “deflagration” is already defined in the document as 
well as other documents and reference materials the user is apt to use whereas 
the term “dust fire” is not. For the sake of internal consistency, clarity and 
consistency with other NFPA standards and reference materials the language 
should be changed.  
Committee Meeting Action: Accept in Principle 
   Revise text to read as follows: 
9.8.1 In areas containing a combustible dust hazard where a dust explosion 
hazard or dust deflagration fire hazard exists, Only Where used, Iindustrial 
trucks shall be listed or approved for the electrical classification of the area, as 
determined by Section 6.6, and shall be used in accordance with NFPA 505, 
Fire Safety Standard for Powered Industrial Trucks Including Type 
Designations, Areas of Use, Conversions, Maintenance, and Operations.  
Committee Statement: The Committee modified the proposed text editorially 
and accomplished the intent of the submitter with the change. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-80 Log #24  Final Action: Accept in Principle 
(11.2) 
_______________________________________________________________ 
Submitter: Samuel A. Rodgers, Honeywell, Inc. 
Comment on Proposal No: 654-65 
Recommendation: Add text to read as follows: 
   11.2 Plan. 
   11.2.1 Operating and maintenance procedures and emergency plans shall be 
developed. 
11.2.2 A written emergency response plan shall be developed for preventing, 
preparing for, and responding to work-related emergencies including but not 
limited to fire and explosion. 
11.2.3 Operating plans shall include the use of flame-resistant garments as 
specified in NFPA 2112 for all exposed personnel when the design dust mass/
accumulation exceeds the threshold value determined per section 6.1. 
11.2.43 The plans and procedures shall be reviewed annually and as required 
by process changes. 
Substantiation: A part of the prevention aspect of emergency response is to 
use the proper PPE to mitigate the worst anticipated effect. When the design 
dust mass/accumulation exceeds the thresholds for identification as a fire 
hazard area or explosion hazard volume, this means the operator is at risk. 
Additional PPE is appropriate to mitigate this risk. 
Committee Meeting Action: Accept in Principle 
   Add text to read as follows: 
   11.2 Plan. 
   11.2.1 Operating and maintenance procedures and emergency plans shall be 
developed. 
11.2.2 A written emergency response plan shall be developed for preventing, 
preparing for, and responding to work-related emergencies including but not 
limited to fire and explosion. 
11.2.3 Operating and maintenance procedures shall address personal protective 
equipment (PPE) for tasks involving processing or handling of combustible 
dust according to the following: 
a)PPE shall include flame-resistant garments in accordance with the workplace 
hazard assessment required by NFPA 2113; and 
b)Where a dust explosion hazard or dust flash fire hazard exists, flame-resistant 
garments shall be required for all exposed personnel. 

11.2.43 The plans and procedures shall be reviewed annually and as required 
by process changes. 
Committee Statement: The Committee accomplished the intent of the 
submitter and changed the reference for hazard assessment for flame-resistant 
garments to be NFPA 2113 instead of 2112. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-81 Log #CC23  Final Action: Accept 
(11.5) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-66 
Recommendation: Replace 11.5 with the following revised text: 
11.5 Contractors and Subcontractors. 
11.5.1 Owner/operators shall ensure that the requirements of 11.5.1.1 through 
11.5.5 are met: 
11.5.1.1* Only qualified contractors possessing the requisite craft skills shall be 
employed for work involving the installation, repair, or modification of 
buildings (interior and exterior), machinery, and fire protection equipment. 
A.11.5.1.1 Qualified contractors should have proper credentials, which could 
include applicable American Society of Mechanical Engineers (ASME) stamps 
or professional licenses. 
11.5.1.2 Contractors involved in the commissioning, repair, or modification of 
explosion protection equipment shall be qualified as specified in Chapter 15 of 
NFPA 69. 
11.5.2 Contractors operating owner/operator equipment shall be trained and 
qualified to operate the equipment and perform the work. Written 
documentation shall be maintained detailing the training that was provided and 
who received it. 
11.5.3 Contractors working on or near a given process shall be made aware of 
the potential hazards from and exposures to fire, explosion, or toxic releases. 
11.5.4* Contractors shall be trained and required to comply with the facility’s 
safe work practices and policies, including but not limited to equipment 
lockout/tagout permitting, hot work permitting, fire system impairment 
handling, smoking, housekeeping, and use of personal protective equipment, 
and so forth. 
Modify A.11.5.4 by deleting “and so forth” 
A.11.5.4 It is suggested that annual meetings be conducted with regular 
contractors to review the facility’s safe work practices and policies. Some 
points to cover include to whom the contractors would report at the facility, 
who at the facility can authorize hot work or fire protection, impairments, and 
smoking and nonsmoking areas, and so forth. 
11.5.5 Contractors shall be trained on the facility’s emergency response and 
evacuation plan, including but not limited to emergency reporting procedures, 
safe egress points, and evacuation areas in the event of an emergency such as 
fire, explosion, or toxic release. 
11.5.6 Contractors shall be informed of whom to report emergencies to and be 
advised of safe egress points and evacuation areas in the event of an emergency 
such as fire, explosion, or toxic release. 
Substantiation: The proposed revision removes unenforceable language and 
more clearly indicates the committee’s intent with respect to owner/operator 
and contractor responsibilities. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-82 Log #CC24  Final Action: Accept 
(A.3.3.2) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-5 
Recommendation: Revise the following text for AMS - Dust Collector as 
indicated. 
A.3.3.2 Air–Material Separator (AMS) …. 
Dust Collector is a device utilizing filter media to separate fine dust particles 
from the conveying air/gas stream. Such devices often have automatic methods 
for continuous filter cleaning in order to maintain the operational efficiency of 
the device. Typically the filter media is either cartridges or bags. This The 
operating pressure of this device is usually limited by its shape and physical 
construction. 
Revise the following text for AMS- Final Filter as indicated. 
A.3.3.2 Air–Material Separator (AMS) …. 
Final Filter is a high-efficiency device commonly utilizing a pre-filter and 
secondary filter within an enclosure to provide the last particulate removal step 
before the air is discharged from the system. Such devices are commonly used 
when recirculating the air stream to occupied areas. This device can provide 
protection against the failure of a dust collector or filter receiver upstream of 
the device. High Efficiency Particulate Aerosol Air (HEPA) filter is an 
example. 
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Substantiation: The change to Dust Collector is editorial. The change to Final 
Filter provides a technical correction to this annex material by correcting the 
definition of the acronym HEPA, consistent with the usage of the term in 
various DOE, CDC, NIOSH and ANSI standards.  
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-83 Log #46  Final Action: Reject 
(A.6.1.2) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-15 
Recommendation: Add definition of “settled bulk density” and differentiate 
between “settled bulk density” and “tapped bulk density”.  
Substantiation: Procedural details on how to measure and calculate “settled 
bulk density” should be, but are not provided in the document. At a minimum, 
settled bulk density needs to be  
defined for purposes of the equation in A6.1.2, “Equivalent Depth (mm)” in a 
way that distinguishes “settled bulk density” from “tapped bulk density.”  
The maximum permitted accumulation calculated under Section 6.1.2 should 
be determined on a dry basis. This suggested approach creates a level playing 
field for all dusts. It does not make sense to reduce the allowable accumulation 
based on the presence of moisture that increases the mass of the accumulation 
and the bulk density. This would effectively penalize industry for moisture 
content when, in fact, the minimum ignition energy (MIE) of the dust 
significantly increases with increasing moisture content. For example, the MIE 
is 40 millijoules for paper dust at < 0.5 % moisture; and 1600 millijoules for 
the same paper dust with 7.9% moisture. Moist dust is relatively safer than dry 
dust. Moist dust is additionally more cohesive, agglomerates more and is 
harder to entrain in air as the moisture content increases therefore making it 
inherently safer from a deflagration perspective than bone dry combustible 
dust.  
Committee Meeting Action: Reject 
Committee Statement: The submitter did not provide any specific definition 
for the proposed terms, therefore there is nothing for the Committee to consider 
as a specific recommendation with this comment. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-84 Log #2  Final Action: Reject 
(A.6.1.5) 
_______________________________________________________________ 
Submitter: David C. Kirby, Baker Engineering & Risk Consultants 
Comment on Proposal No: 654-15 
Recommendation: Revise text as follows: 
The use of a higher entrainment fraction ( çD ) in Equation 6.1.3 is appropriate 
for the inside of ducts, small enclosures less than 100m3, for enclosures with 
L/D ratios greater than 5 (such as galleries). An entrainment factor (çD) of 1 is 
appropriate for long ducts, very small enclosures in the range of 1-10 m3, and 
for galleries with L/D greater than 20. 
   Combustible dust accumulation on ceiling bar joist construction is a special 
case, and a çD in the range of 0.75 is appropriate. Consideration should be 
given to cleaning, then enclosing and sealing bar joists against dust penetration. 
This can be done by installing a tight non-combustible suspended ceiling or 
enclosing individual joists with sheet metal. Individually enclosing every 2nd 
or 3rd bar joist can significantly reduced the hazard of explosion/fire, and the 
use of a lower çD is appropriate for this case. 
Substantiation: It has been my experience during dust explosion investigations 
that deflection and rebound of steel bar joists from pressure/shock waves of a 
propagating explosion can be much more efficient in disturbing dust deposits 
than, e.g. dust deposits at floor level. Also, the repeatable obstacles of bar joists 
can increase turbulence, increasing the intensity of the explosion. 
Committee Meeting Action: Reject 
Committee Statement: The Committee rejected the proposed revision as it did 
not provide an improvement over the existing material in the ROP. The 
submitter also proposed the opportunity to select alternative values, either 
higher or lower, without specifying the basis for that approach. See Committee 
Action and Statement on Comment 654-16 (Log# 7). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 25 Negative: 3  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   BEATTIE, W.: The entrainment factor of 0.25 is an arbitrary figure, and may 
not be high enough for all instances. 
   HART, P.: The use of a higher entrainment factor over the default 0.25 
appears to warranted for dust accumulations on elevated surfaces and in 
enclosures with large L/D ratios. 
   SCHERPA, T.: An entrainment coefficient of 0.25 may not be conservative in 
many cases, particularly with elevated deposits. 

_______________________________________________________________ 
654-85 Log #63  Final Action: Accept in Principle 
(A.7.1.2.1(2)) 
_______________________________________________________________ 
Submitter: John E. Going, Fike Corporation 
Comment on Proposal No: 654-22 
Recommendation: Delete the following text: 
   The relief duct should be restricted to no more than 20 ft (6 m) 
Substantiation: The duct length limit is carryover from the 2002 version of 
NFPA 68 and is not a limitation in the latest 2006 version. 
Committee Meeting Action: Accept in Principle 
Revise A.7.1.2.1(2) as shown: 
A.7.1.42.1(2) Where deflagration venting is used, its design should be based on 
information contained in NFPA 68, Guide for Venting of Deflagrations. For 
deflagration relief venting through ducts, consideration should be given to the 
reduction in deflagration venting efficiency caused by the ducts. The relief duct 
should be restricted to no more than 20 ft (6 m). 
Committee Statement: The Committee notes that the correct edition for NFPA 
68 is 2007 and not 2006 as shown in the substanitiation. The reference to 
NFPA 68 in this annex is no longer needed as there is a direct reference to the 
standard in the mandatory requirements of Chapter 7. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-86 Log #CC33  Final Action: Accept 
(A.7.12.2.1) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No:  
Recommendation: Add Annex to 7.12.2.1 as shown:  
A.7.12.2.1 The Committee is aware of installations of air-moving devices 
(electrical motor and impeller) inside the clean-air plenum downstream of air-
material separators. Standard duty air-moving devices are not suitable for such 
service. Because of the potential for failure of the filter medium or other 
malfunction, the clean-air side of air material separators should be considered 
as at least a Class II Division 2 location with regards to proper installation of 
electrical equipment. NFPA 91 also addresses air-moving device materials of 
construction and clearances, including specific requirements where combustible 
materials could be present. 
Substantiation: The Committee added the annex material to emphasize the 
reason for the requirement that combustible particulate solids do not pass 
through the air-moving device. The design requirements for air-moving devices 
are found in NFPA 91. This supplemental language is intended to highlight 
problems that can exist if such systems are installed in a manner not consistent 
with the intent of this standard. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 27 Negative: 1  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   HOLCOMB, M.: The intent of the requirement is to prevent standard duty 
motors and fans being mounted inside the dust collector plenum, not down 
stream of the collector on the clean air side of the system. The language should 
be changed to reflect this requirement. Clean air side should be changed to 
“inside the clean air plenum”. Otherwise the requirement could be interpreted 
to require belt driven fans with external motors downstream of the dust 
collector drawing air through a duct to be equipped explosion proof motors 
with class II electrical. 
Comment on Affirmative:  
   FEBO, JR., H.: The statement in the Annex could be misleading. The first 
sentence mentions “clean air plenum” while the 3rd sentence says “clean air 
side”. Both should use the word plenum for consistency and to avoid 
confusion.  
 
_______________________________________________________________ 
654-87 Log #47  Final Action: Reject 
(A.8.2.1.2) 
_______________________________________________________________ 
Submitter: Stan Lancey, American Forest & Paper Association 
Comment on Proposal No: 654-14 
Recommendation: This should be renumbered as A.8.2.1.4, assuming Section 
8.2.1.3 and 8.2.1.4 are inserted. Section 8.2.1.4* addresses un-scheduled 
housekeeping and suggests that it be performed in accordance with Table A. 
8.2.1.4. That table indicates the maximum period of time that should be 
permitted to elapse before a local spill or short-term accumulation should be 
reduced to the threshold dust mass/accumulation, taking into account the 
amount spilled/accumulated and the location of the spill/accumulation.  
Substantiation: We agree it is important to recognize that there will be local 
spills and non-routine short-term accumulations that must be treated separately 
from the routine accumulations. However, we have some question as to 
whether this proposed procedure is practical. This requirement essentially 
requires that the “time” of the triggering event be recorded and the amount 
involved be quantified. First, the condition has to be discovered. Second, from 
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that point on, the focus is likely to be on controlling the situation and, where 
practical, maintaining operations. It is questionable whether the site would have 
someone with the qualifications and the time on site or readily available (24/7) 
to reliably quantify the amount of the spill or other non-routine accumulation 
and compare it to the allowable dust mass per unit volume and track the “time” 
from the initiation of the spill event to the time it was cleaned up. Given the 
range of factors relevant to managing these situations, we agree that the tables 
in A.8.2.1.2 should not be mandatory, but would provide useful guidance and a 
“safe harbor.”  
Committee Meeting Action: Reject 
Committee Statement: See action and statement on Comment 654-69 (Log 
#43). 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-88 Log #55  Final Action: Reject 
(A.9.3.1.3) 
_______________________________________________________________ 
Submitter: Thomas C. Scherpa, DuPont 
Comment on Proposal No: 654-53 
Recommendation: Revise text to read as follows: 
   A.9.3.1.3 Where the bonding/grounding system is all metal, resistance in 
continuous ground paths typically is less than 10 ohms. Such systems include 
those having multiple components. Greater resistance usually indicates that the 
metal path is not continuous, usually because of loose connections or corrosion. 
A grounding system that is acceptable for power circuits or for lightning 
protection is more than adequate for a static electricity grounding system. 
Substantiation: The last statement of the proposed annex material could easily 
be misinterpreted to imply that electrical systems or lightning protection 
systems could be used for equipment grounding. Such interconnection could 
present the potential for ignition of process materials due to lightning or stray 
currents traveling through process vessels as well as shock hazards to 
personnel. 
Committee Meeting Action: Reject 
Committee Statement: The Committee rejected the recommended deletion of 
the sentence as that sentence is taken from NFPA 77 and correctly notes that 
such grounding systems do not have to be separate. The submitter’s 
substantiation that these systems must be separate is not correct. 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 28  
Ballot Not Returned: 1 Floyd, L. 
_______________________________________________________________ 
654-89 Log #CC32  Final Action: Accept 
(Annex D) 
_______________________________________________________________ 
Submitter: Technical Committee on Handling and Conveying of Dusts, 
Vapors, and Gases,  
Comment on Proposal No: 654-73 
Recommendation: Replace Annex D with the following text: 
This annex is not a part of the requirements of this NFPA document but is 
included for informational purposes only.

D.1 
The threshold mass equations of section 6.1 provide a means to determine 
whether the normal accumulation of combustible dust in the building/room 
requires the addition of a safeguard for workers in the immediate area or a 
safeguard for workers remote from the immediate area.  This is similar to the 
concept of maximum allowable quantity in control areas in building codes.  
Above the maximum quantity, the area is considered hazardous and additional 
safeguards are required.  NFPA 5000, Building Construction and Safety Code, 
2009 edition, indicates in Chapter 6 that, when combustible dusts are stored, 
used, or generated in a manner creating a severe fire or explosion hazard the 
building/room would be considered to contain High Hazard Level 2 contents.
This document acknowledges that accumulation of combustible dust outside 
of equipment can present a severe hazard when the quantity exceeds certain 
thresholds.  When the threshold is exceeded, this document imposes physical 
barrieres and explosion venting to limit and control the explosion hazard as 
well as personal protective equipment and fire separations to address the flash 
fire hazard.

In addition to the many process design constraints intended to limit ignition 
potential, use of proper electrical equipment is separately addressed.  It is 
important to recognize that the criteria for requiring electrically classified 
equipment are different than the thresholds for flash fire or explosion hazard.  
As an example, in a single room the total dust accumulation could be large 
enough that the entire room is deemed an Explosion Hazard Area yet, if 
the dust accumulation is evenly distributed it is possible that electrically 
classified equipment is not needed.  Conversely, there could be an isolated 
area with thick layers of dust that would require the installation of electrically 
classified equipment and yet the room, in total, does not contain sufficient dust 
accumulation to exceed the threshold mass.

The user can apply both of the equations in paragraphs 6.1.2.1 and 6.1.2.2 to 
separately determine if an explosion hazard or a flash fire hazard exists from 
total accumulated dust mass in the building/room.  If so, then safeguards 
are required for workers remote from or in the immediate area, respectively.  
Alternately, the user can apply both of the equations in paragraphs 6.1.3 and 
6.1.4 to separately determine if an explosion hazard or a flash fire hazard exists 
from total accumulated dust mass in the building/room.

The basic equations of paragraphs 6.1.2.1 and 6.1.2.2 do not require 
measurement of any physical or combustibility properties for application.  
They are independent of these properties and offer a generally conservative 
approach.  The only variables are the total building/room floor area and the 
general height of the building/room, which provides a volume correction.   In 
practice, the user can weigh the amount of accumulated dust in various areas 
outside of equipment to estimate the total dust mass in the building/room.  If 
the dust mass exceeds the threshold determined according to 6.1.2.1, then the 
area is a Dust Explosion Hazard Area.   If the dust mass exceeds the threshold 
determined according to section 6.1.2.2, then the area is a Dust Flash Fire 
Hazard Area.   Depending on building height, the area of dust accumulation 
could be either, a Dust Explosion Hazard Area, a Dust Flash Fire Hazard Area, 
or both.

The equations of paragraphs 6.1.3 and 6.1.4 require additionally not only 
combustibility properties of the dust, but also, for equation 6.1.3, information 
about the building/room strength against explosions.  With this information, 
it is then possible to be more accurate when evaluating the potential hazards 
created by the dust accumulation.

An example application is a 1000 sq meter building, having a peaked roof 
with eave height of 9 meters and peak height of 10 meters.  The owner/user 
expects only minor dust accumulation near certain activities and has provided 
electrically classified equipment in these limited areas.  When operations 
began, a routine housekeeping schedule was documented and instituted to 
minimize dust accumulation.  After 2 months of operation the owner/user 
weighed dust samples from 6 different areas in the plant as below in Table D.1. 

Table D.1

Section 
Name

Floor 
Area, m2

Above 
Floor 

Area, m2

Sampled 
Area,
 m2

Sampled 
Wt,
kg

Estimated 
Wt,
Kg

Bag 
unloading 20 2 0.5 5

Processing 600 4 0.05 7.5

Packaging 180 3 0.65 39

Shipping 200 4 0.05 2.5

Bar Joist 50 2 0.1 2.5

Mezzanine 105 3 0.1 3.5

Total 1000 60

Based on the weighed samples, the user multiplied the mass per unit area by 
the estimated floor area for the samples, and estimated the weight of dust in 
each section of the plant.  As a result, the user determined that practicable 
housekeeping allowed the dust to accumulate to about 60 kg over the building.  
According to Equations 6.1.2.1 and 6.1.2.2, the threshold masses are 38 kg for 
an Explosion Hazard Area and 20 kg for a Flash Fire Hazard Area.

Mbasic- exp = 0.004 ● Afloor ● H

Mbasic – exp = 0.004 ● 1000m2 ● 9.5m = 38kg

Mbasic – fire = 0.02 ● Afloor

Mbasic – fire = 0.02 ● 1000m2 = 20kg

Practicable housekeeping has resulted in too much dust without additional 
safeguards and the owner/user would have to modify equipment to better 
contain the dust or provide the additional prescribed safeguards.  The user 
could decide to proceed with the results of the basic equations without further 
evaluation. However, since the building is new, the design information is 
readily available and the user decides to evaluate the current dust accumulation 
using the equations of sections 6.1.3 and 6.1.4.
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The building is constructed of pre-engineered columns with metal siding on 
steel girts.  The girts stabilize the columns, and fail at 0.036 bar (75 lb/ft2) 
internal pressure.  The metal siding is designed for 0.017 bar (35 lb/ft2) internal 
pressure; however the user determines there is nothing of importance mounted 
to the metal siding.  It is the user’s choice to accept potential siding damage 
during an explosion.  A sample of the accumulated dust was tested according to 
ASTM-E1226 and has a KSt of 150 bar-m/sec, Pmax of 7 bar and Cw of 0.60 kg/
m3.

In order to evaluate the threshold mass for the explosion hazard, the user must 
establish the enclosure strength, Pes, based on the weakest structural element 
not intended to vent or fail.  According to the description, this would be the 
girts at 0.036 bar.  The second building construction parameter is the Dynamic 
Load Factor, DLF.  More details about Dynamic Load Factor are presented in 
NFPA-68.  In this case, the user can assume the value of 1.5.

The other parameter needed is the entrainment factor, representing the fraction 
of accumulated dust that is anticipated to become airborne and participate in a 
secondary deflagration.  The user can assume a value of 0.25.
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Using the alternate method, the user determines that the practicable 
housekeeping result of 60 kg dust accumulation exceeds the threshold for a 
Flash Fire Hazard Area, but not for a Dust Explosion Hazard Area.  Since it is 
an open building without internal fire-rated separation walls, this means that all 
of the workers will have to be protected from a Flash Fire Hazard as prescribed 
in Chapter 11.  Current housekeeping is maintaining total dust mass below 76 
kg, meaning that the structure of the building not intended to vent or fail is safe 
from the explosion hazard.

Since the original design of the building presumed which areas would 
experience dust accumulation outside equipment, the owner/user should review 
the electrical area classification against the actual locations of accumulations, 
based on NFPA-499.
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D.2 
While the threshold mass equations consider all of the dust mass throughout 
the building, it is not anticipated that the dust will be evenly distributed.  
Rather there will be localized areas of accumulation where fugitive dust is 
not completely captured.  If the threshold mass of dust were actually evenly 
distributed, it would typically be an extremely thin layer.  This layer would be 
too thin to create a hazard because the entrainment fraction would be much 
smaller and only a small portion of the dust mass would actually be involved 
in the event.  The inclusion of all accumulated dust mass is conservative in this 
respect.

Where processing areas are separated by walls and the entries are self-closing, 
this can be used to limit the area where the user has to apply safeguards 
against a flash fire hazard.  Similarly, where separation walls and entries are 
also pressure resistant, this can be used to limit the area where the user has to 
apply safeguards against an explosion hazard.  Where a multi-floor building is 
effectively separated at the floor levels, explosion and flash fire hazards can be 
evaluated on a floor-by-floor basis.

Where there are open mezzanines above a floor level, the accumulated dust on 
these levels is added to that on the main level without increasing the floor area.

When determining the total dust mass in a building or room, due consideration 
should be given to dust that adheres to walls, since it is easily dislodged.  
Attention and consideration should also be given to other projections such as 
light fixtures, which can provide surfaces for dust accumulation.

Dust collection equipment should be monitored to ensure it is operating 
effectively. For example, dust collectors using bags operate most effectively 
between limited pressure drops of 3 in. to 5 in. of water (0.74 kPa to 1.24 kPa). 
An excessive decrease or low drop in pressure indicates insufficient coating to 
trap dust.
Substantiation: A new Annex D has been developed based upon the new 
equations and example solutions are shown. 
Committee Meeting Action: Accept 
Number Eligible to Vote: 29 
Ballot Results: Affirmative: 26 Negative: 2  
Ballot Not Returned: 1 Floyd, L. 
Explanation of Negative:  
   CHASTAIN, B.: There was a vote during the Baltimore meetings and 
the vote substantiated using “deflagration” to fire hazard. On a subsequent 
teleconference with different participants the same person who wanted “flash 
fire” in the document as opposed to “deflagration” brought it up for a second 
vote. The vote passed as all the the original voters present in Baltimore were 
not present on the teleconference due to prior commitments. Not enough time 
was allowed in scheduling teleconferences after the Baltimore meeting for 
all attendees to make arrangements to attend as prior business commitments 
prevented them from participating in subsequent teleconferences. Furthermore, 
the term deflagration has been used now for over 5 years in NFPA 654, the user 
community has trained their people to recognize what a “deflagration hazard” 
is and now the user community will be required to retrain their employees to 
the new term, “Flash Fire” which does nothing to improve the document adds 
confusion and costs to the user community. 
   CHOLIN, J.: There are numerous particulates that decompose at elevated 
temperatures and experience a decrease in their auto-ignition temperature 
subsequent to decomposition. This is especially true of cellulosic materials 
encompassed under this document’s scope. Furthermore, this requirement 
conflicts with criteria in the NEC as the submitter has noted. The text over-
simplifies this issue and can lead to un-managed ignition mechanisms in 
hazardous areas. 
Comment on Affirmative:  
   BEATTIE, W.: The methodology is good information. However, there should 
be no areas of a facility with more accumulation than the threshold amount 
permitted. 
   SUTTON, J.: While I do not agree with all of the concepts in this Annex, 
particularly with regards to intentionally allowing a facility to operate above 
the threshold values calculated in 6.1 (see comments on 654-66 (Log #CC30)), 
I do believe this Annex provides good information on the use of the equations, 
and should therefore be kept in the document.
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