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Draft MINUTES OF MEETING 
Technical Committee on Combustible Metals and Metal Dusts 

Pre-ROP Meeting for NFPA 484 (A2011) 
Hampton Inn & Suites 

Ogden, UT 
Oct. 21-23, 2009 

 

I. Attendance: 

Members, Alternates, and Staff Present: 
Tom Christman – Consultant, TN, Chair 
Martha H. Curtis – NFPA Staff Liaison, MA 

Donna R. Bruce – KEMET Electronics Corporation, SC 
Elizabeth C. Buc – Fire and Materials Research Laboratory, LLC, MI 
Gregory F. Creswell – Titanium Metals Corporation (TIMET), PA 
Scott E. Dillon – Alt., Exponent, Inc., IL (on conference call) 
Mark W. Drake – Liberty Mutual Property, KS 
Robert J. Eaker – The Boeing Company, WA  
Steven C. Evans – Westinghouse Electric Company/Western Zirconium Plant, UT 
William R. Hamilton – U.S. Dept. of Labor/OSHA, DC (on conference call) 
John Hebda – Voting Alt., Wah Chang, Allegheny Technologies, OR (on conference 
call) 
Kevin Kreitman – City of Redding Fire Department, CA 
David L. Oberholtzer – Valimet, CA – Rep. The Aluminum Association 
Timothy J. Myers – Exponent, Inc., MA (on conference call) 
Thomas P. Shober, Jr. – Alt., Silberline Manufacturing Co., Inc., PA – Rep. The 
Aluminum Association (on conference call) 
Patrick A. Thornton – Oak Ridge National Lab, TN 
Erdem A. Ural – Loss Prevention Science & Technologies, Inc., MA (on conference call) 
Richard S. Varga – Alt., Niagara Metallurgical Products, ON (on conference call) 
Robert G. Zalosh – Firexplo, MA 

 
Guests:  
 Bret M. Martin – Carolina Healthcare System, NC (on conference call)  

John Belafonte – Wah Chang, Allegheny Technologies, OR (on conference call) 
 Sam Rodgers – Honeywell, VA 
 
Members without an Alternate Present: 

Matthew I. Chibbaro – U.S. Dept. of Labor/OSHA, DC  
Peter F. Downing – Environment & Safety Solutions, Inc., NJ  
Steven L. Klima – B&W Y-12, LLC, TN 
Kevin M. Laporte – ProVent, LLC, MI 
Edward K. Schiele  – H.C. Starck Inc., IL 
David K. Young – Hughes Associates, Inc., ID 
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II. Minutes of Meeting: 
  1. The meeting was called to order at 8:47 AM.  The Chair welcomed everyone. 
  2. There was a Self-Introduction of Committee members and guests.  The Chair began the 
meeting with his remarks.  
  3. The Committee Membership is as follows: Principals =20 Alternates =4; Nonvoting =1; 
Member Emeritus =3.  The Committee classification distribution is as follows: Users =7; 
Manufacturers =5; Special Experts =5; Enforcing Authority =1; Insurance Representatives =1; 
and Research/Testing =1.   
     New members for this meeting include: Peter Downing Environment & Safety Solutions, 
Inc.; Patrick Thornton, Oak Ridge National Lab; and Bob Zalosh, Firexplo. 
  4. The Committee will approve the minutes from the May 2009 meeting through email prior to 
the next meeting.  
  5. The Chair began the meeting by providing information including: 

a. ROP Meeting will be held prior to Feb. 26, 2010. 
b. ROC Meeting will be held prior to Nov. 5, 2010. 

 c. Erdem Ural had a discussion item regarding how the TC handles all the different 
metals into 1 document.   
 d. Erdem Ural is also interested in having the TC look at test methods for explosion and 
screening of combustible metal dusts.  The Committee discussed explosivity issues including the 
420 micron size limitation on particles which the 2006 edition of NFPA 654 did not include, 
along with fibers.  Explosivity screening tests conducted in the Hartmann apparatus are not as 
credible as those conducted in the 20 L sphere.   
 e. Erdem Ural is also interested in dust explosions and flash fire hazards of combustible 
metal dusts focusing on dust layer thickness (different layers/different standards) 
 f. Erdem Ural is also interested in adding information on performance targets and 
protection targets (general requirements).  Performance-based design should be located in 
Chapters 4 & 5.  The Committee believes that Erdem’s proposal as submitted on Chapters 4 & 5 
should be accepted in principle and revised to incorporate other changes to Chapter 5 in 
paragraphs 5.1.1, 5.1.2.1*, and A.5.1.2.1.  
 g. Erdem will prepare a matrix table for use in NFPA 499, A.5.2.2(a) showing the criteria 
that is used in the various tests including the ASTM screening test.  The screening tests are used 
for flash fires with credible ignition energy, which is started at 5 kJ or larger ignition energy at 
concentrations of 500 gms & then 1000 gms.  The UN test is accepted for transportation 
purposes by DOT.  The threshold pressure is an important value.  These things affect cleaning 
procedures for combustible dust operations, including housekeeping clean-up at the end of a shift 
to prevent a maximum accumulation. There was a motion to accept Bob’s proposal regarding 
dust collector’s having an abort damper and exit outside.   
  6.  The TC discussed the public proposals that have been submitted to date.  

a. The TC discussed the GOT proposal regarding definitions.  There was discussion about 
the definition for hot work (3.3.19).  Martha indicated that the definition should be shown as 
extracted from [51B, 2009].  However, the TC would like to use their definition.  Dave O. will 
write up the rationale for keeping the TC’s version of the definition.   

b. The TC discussed the definition for Noncombustible (3.3.27).  Martha indicated that 
the definition should be shown as extracted from [80, 2007].  The TC wants to keep their 
definition in NFPA 484.   
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c.  The revised definitions in the new edition of NFPA 400 need to be reviewed including 
Material and Noncombustible material (definition from NFPA 400 & NFPA 5000).  The TC 
wants to stay with the NFPA 484 versions of the definitions which appear to be consistent with 
NFPA 5000.   

d. Work needs to be done to the following definitions to be consistent with combustible 
metal dust definition including: 3.3.6; 3.3.11; 3.3.23; 3.3.24; 3.3.25.2; 3.3.29.4; and 3.3.29.5.  
Elizabeth Buc offered to handle the definitions review.  
  7. The TC reviewed the video that showed a new fire suppression agent for use on combustible 
metal fires.  Martha, Erdem, and a representative from Exponent attended the demonstration in 
October.  A sample of combustible metal was tested in a ½ oil tank as a test pan.  The TC 
reviewed the proposals that were submitted with the video by Bill Coviello that will revise 
portions of Chapter 13.  No action was taken at this meeting on the first 9 proposals; however, on 
proposal 10, the TC proposed a statement to go with a possible Committee Action that will 
appear in the ROP. 

For Committee use only:  
[The proposed wording is: The TC does not have the authority to approve the validity 

of fire extinguisher agents until the agent is listed.  See the definition of Listed.  The TC is 
concerned about the lack of standard fire comparison during the tests and is also concerned about 
not having a standard high challenge fire conducted by a nationally recognized testing 
laboratory. 

A. Not enough information to demonstrate the effectiveness of the agent. 
B. NFPA does not support or promote products. 
C. The TC will reconsider the proposal when the agent becomes UL listed or FM 

approved and is proven effective. 
D. The Submitter has not provided enough information to demonstrate the effectiveness 

of the agent from these tests.  There is no government approval for combustible metal 
extinguishing agents. ] 

  8.  Another TG consisting of Bob Z., Elizabeth B., and Steve E. will review 4.1.5 and A.4.1.5 
with respect to a proposed change to the Annex.   
  9. The Committee reviewed changes to the Matrix Table.  The Staff Liaison has changes in a 
separate Word file.  X.5 is for End User of Powder.  Edits were made in the Aluminum column.  
Table was renumbered vertically.  The Staff Liaison was encouraged to send all TC members a 
revised Matrix Table as agreed upon at the meeting.  
  10. Chapters 6 & 7 will be sent out the TC for review after the meeting, which includes the 
Aluminum Reworked Draft with Tom’s comments.  6.1.10.2 was revised in the Chapter 6 & 7 
file.   
  11. Chapters 8 & 9 will be sent to Donna B. and the TC for review.  Chapters 10 & 11 will be 
sent to the TC for review.   
  12. Chapters 12 & 13 will be reviewed by the TC at the ROP meeting.  
  13. Day 2: The TC was given a presentation by Erdem Ural on dust accumulation showing 
different bulk densities of dusts.  Erdem used slides.  He discussed allowable dust layer 
thickness; energy of a dust cloud; sample size (112 Kg); how to calculate threshold mass first 
(application specific); 3 compliance options:  

(1) Stay below accumulations – establish cleaning frequency; 
(2) Occasionally above the threshold – establish unscheduled cleaning frequency;  
(3) Use extra protection. 
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     Erdem gave an electrical analogy using NFPA 499, Table A.6.6.2 and the NFPA 654 
amendments for occupied rooms and building hazards.   

(a) An explosion and structural failure can occur before adequate time for egress has 
elapsed (1st critical dust explosion).   

(b) Flash fire (deflagration) - > 5% occupancy (2nd critical dust /fire explosion). 
(c) Smoldering or flaming fires of dust piles/deposits or other combustibles.  
(d) Inherent venting (windows/doors) vs. deliberate venting (vent panels & etc.)  
(e) Weak building (50 psf) 
(f) Strong building (2 psi) 
(g) Use the blue curve – 128 kg of dust accumulation (w/o venting) 

  14. The TC was given a presentation by Sam Rodgers on Deflagration Hazard Volume/Area 
(for hazardous operations).   
 (1) Dust explosion hazard volumes 
 (2) Dust fire hazard areas 
 (3) DLF = dynamic load factor 
 (4) Temperature of fireball ~ unknown  metal dust in fireball (3x-4x size) 
 (5) Maximum pressure = 8 bars   16 bars 
 (6) Cw = worst case concentration ~ 500 gms/m3 Cw = Increased 
 (7) Heat flux = FL temp  
 (8) Metals burn at 3500 °F to 8500 °F 
 (9) Bill Hamilton asked about how to determine of excessive dust levels.  Ask for test 
data and calculations.  Operate a “keep it clean” program with either/or situation for inspection. 
The TC was given a handout from NFPA 654 for discussion with a reference to NFPA 2113.  
A TG consisting of Erdem U. as Chair along with Sam R., Bob Z., Elizabeth B., Kevin K., and 
Dave O. was asked to review the assessment of the new methodology for application to NFPA 
484, which will be handled as a Committee Proposal.  They were asked to consider the FPRF 
Project with more technical than qualitative assessment which will take 15 months to complete.  
It is believed that there is fine-tuning needed of the dispersion coefficient.  The TG was asked to 
determine what is an appropriate value for the dispersion efficiency, which incorporates the 
NFPA 654 TC’s new approach.  They need to prepare a proposal to NFPA 484 before the next 
meeting so that the problems can be resolved ahead of time. 
  15. Erdem gave a second presentation to the TC on screening tests.  He discussed low cost 
explosibility test methods (ASTM methodology).  He discussed mass median, smallest particle 
size, and minimum dimension of the smallest particle.  He discussed the test procedure in ASTM 
E 1226 (KSt and Pmax) with a 5 kJ igniter.  He talked about the go / no-go evaluation and then the 
second test.  He discussed ASTM E 1515 (MEC Test) with a 2.5kJ igniter and ASTM E 1226 
(Pmax and Dp/dt) with a 10 kJ igniter.   
  The labs that are available to conduct the tests are:  

(a) Chilworth – test for go / no-go and the Hartman tube;  
(b) Fenwal, particle sieve is extra charge;  
(c) Fauske, who charges $200-$250 per test;  
(d) Fike expensive for screening test (KSt); 
(e) Not sure about Ciba; 
(f) OSHA (SLC lab) with a 20 L sphere and different dispersion times with a 2.5kJ 

igniter. 
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  16. Elizabeth Buc offered to consolidate the dust definitions in 3.3.6 prepare a Committee 
Proposal regarding test methods.   
  17. The TC discussed additional revisions to Section 4.2 relating to the combustibility test and 
the UN train and for Section 4.3 relating to explosibility screening to replace the UN test with the 
ASTM ballot results methodology.  The TC may need to add a definition for screening test 
(ASTM 2012) addressing combustible, combustible dust, and combustible particulate solid.  In 
addition, they may also need a proposal on hazard analysis as found in Chapter 12.   
  18. On the afternoon of Day 3, the Committee was given a tour of Westinghouse’s Western 
Zirconium Plant from 1 - 4 PM.  They plan to be back by 4 PM.  The TC would like to use 
Microsoft Live Meeting and Conference call to conduct their meeting.  Then they viewed the 
combustible metals training video from Western Zirconium.  
  19. Bob Z. is concerned about 4.2.3, 4.2.4, and A.4.2.4.  He will review them for the next 
meeting.   
  20. Assignments:  
    a. Review Chapter 12, the Advisory Service Inquiries, Chapter 5, and Chapter 10 (Ti & Zirc).   
    b. Insert the 654 material (that Erdem provided) into Chapter 4 after the existing material in 
Chapter 4.   
    c. Tim Myers is concerned about Chapter 12, Explosion Protection Methods.  What can be 
done with additional dry collectors in buildings?   
    d. The TC approved the move of 12.2.10.7. See the CP that handles that action.   
    e. 12.2.10.8 is OK.  12.2.10.8.1 is OK with changing “may” to “shall be permitted to.”  (1) (a) 
& (b) references the ISA Standard, Part2, 84.00.01/ and the IEC equivalent.  No changes are 
proposed to (2) through (6).  12.2.10.8.2 & 12.2.10.8.3 are OK?  12.2.11 is OK.  12.2.12, no 
changes are proposed at this time.   
    f. Explosion protection systems are certified by FM in the US, OK for metals.   
  21. The TC agreed not implement the ventilation rewrite dated Oct. 2009 for this revision cycle.  
The subsequent revision cycle will be approximately A2016, where the separate ventilation 
chapter can be considered along with updated metal requirements that should be consistent for all 
metals.  
  22. Advisory Service Review:  The Committee requested that Advisory Service Inquiries be 
provided to Tom C. for his review prior to being sent to the other TC members as based on their 
metal experience for a determination of their impact on the next edition of NFPA 484.  There 
was a request to put the TC in the bcc line according to the following list of metals: Aluminum 
and all metals: Tom C.; Aluminum & Magnesium: Dave O; Alkali metals: Steve K.; 
Niobium: Ed S.; Tantalum: Donna B. & Ed S.; Titanium: John H.; and Zirconium & 
Hafnium: John H.  Advisory service inquiries relating to fire protection or emergency 
response: Bob E. & Kevin K.  
  23. New Business:  
    a. Table A.4.3.1 will be revised by Elizabeth B. and Bob Z.  
    b. A possible Errata item for the 2006 edition has surfaced: 6.1.9.10.3.3.  This paragraph is 
missing in the 2009 edition.  There is a deletion dot in the 2009 edition which means that there 
was Committee action taken to delete it.  Refer to the ROP/ROC for validation of this change.  
    c. The Retroactivity (1-4) needs to be reviewed with respect to Chapter 13.  The Committee 
uses the terminology new and existing in the following places: (Aluminum) 6.1.8.1; 6.4.1; 6.5.1; 
6.6.1; (Magnesium) 7.1.2.1.1; 7.8; (Tantalum) 9.10; (Titanium) 10.7; (Zirconium) 11.7; (Fire 
Protection) 13.1; and (Recycling) 14.1.  
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    d. Proposed revision of existing text for 1.4.2 was drafted to read:  
      1.4.2* Unless otherwise specified, the provisions of this standard shall be retroactive for 
existing facilities.  
      A.1.4.2 Retroactive means that the requirements apply to new and existing facilities.  
    e. Consider changing the word “retroactive” to “retroactive for new and existing”.  
    f. The Chair reviewed chapter assignments for restructuring according to the new format 
approved in the Matrix Table for the A2011 layout.  The assignments are due to the Staff 
Liaison by Jan. 8th, 2010.  The Committee was encouraged to submit independent laboratory 
reports for posting on the E-Committee page.   
    g. NFPA 484 may need a dust action threshold level in the next edition, since there are action 
levels in NFPA 654 and NFPA 664, which is 1/32” of dust layer.  There are no action levels in 
NFPA 61 and NFPA 484.   
  24. Next Meeting: The next meeting location was discussed by the TC. The Chair would like to 
have an ROP meeting in Florida.  The selected site will be determined by NFPA.  Since NFPA 
484 is in the A2011 revision cycle, the tentative ROP meeting dates are Feb. 3-5, 2010.  
Information will be provided as soon as the location is determined.   
  25. Adjournment: The meeting adjourned at 12:20 PM on Oct. 23, 2009. 
 
 
 Respectfully submitted, 

Martha H. Curtis 

Martha H. Curtis 

Staff Liaison to the TC on Combustible Metals and Metal Dusts 
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