
 

 

 

 
 

M E M O R A N D U M 
 
 
 

TO: NFPA Technical Committee on Wood and Cellulosic Materials 
Processing 

 
FROM: Joanne Goyette 
 
DATE: November 17, 2010 
 
SUBJECT: NFPA 664 ROC TC Letter Ballot (A2011) 

 ____________________________________________________________  
 
The ROC letter ballot for NFPA 664 is attached.  The ballot is for formally voting on 
whether or not you concur with the committee’s actions on the comments.  Reasons must 
accompany all negative and abstention ballots. 
 
Please do not vote negatively because of editorial errors.  However, please bring 
such errors to my attention for action. 
 
Please complete and return your ballot as soon as possible but no later than Wednesday, 
December 1, 2010.  As noted on the ballot form, please return the ballot to  Joanne 
Goyette either via e-mail to jgoyette@nfpa.org or via fax to 617-984-7110.  You may 
also mail your ballot to the attention of Joanne Goyette at NFPA, 1 Batterymarch Park, 
Quincy, MA 02169. 
 
The return of ballots is required by the Regulations Governing Committee Projects.   
 
Attachment:  Comments 
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_______________________________________________________________________________________________
664-1     Log #4

_______________________________________________________________________________________________
Erdem A. Ural, Loss Prevention Science & Technologies, Inc.

664-2
Revise proposal as follows:

1) Move proposed new Section 4.7 “deflagration hazard” to before current Section 4.2.
2) Delete references to upward facing surfaces, as dust can accumulate on other surfaces as well.
3) Delete references to fugitive dust, as hazardous dust layers can be formed by other means such as spills.
4) The bulk density formula published in the committee ballots were incorrect. ROP version is correct but need to add

lb/ft3 at the end, i.e. [measured bulk density (lb/ft3)].
5) New Section 4.7.2 unconservatively makes the use of the formula optional for denser layers. Remove the phrase

“permitted to be” from this section.
6) The wording of new Section 4.7.1 may result in deadly misinterpretations. For example, some users are known to

incorrectly assume deflagration hazard does not exist, no matter how thick the layer is, so long as the layer area is
smaller than 5% floor area or 2000 ft2.
7) This section does not clarify that consequences of “deflagration hazard.” Additional text is needed to warn users

against explosion, building collapse, flash fire, and serious burn injuries. Also need to add annex material.
8) The approach adopted in this section is inadequate. The committee should adopt the flash fire and explosion hazard

methodologies published in NFPA 654 ROC document.
9) Replace all occurrences of “deflagrable” with “explosible” in the entire document because:
*The latter (not the former) is commonly used in safety standards (such as NFPA).
*The latter (not the former) is commonly used in test standards (such as ASTM).
*NFPA 664 references ASTM 1515 and 1226 which talk about explosible dust not deflagrable!
*The word “deflagrable” does not exist in dictionaries and people’s vocabularies. Hence, it does not convey the same

sense of danger to workers, even those that are college graduates.
*In fact, a Google search for “deflagrable dust” found no results.
I understand the term deflagrable is gibberish made up by this committee.

The proposal is useful but needs several important fixes stated above.

1. Accept and renumber the proposed ROP text for Section 4.7 as Section 4.2 and renumber the subsequent existing
sections in Chapter 4.
2. Reject recommendation in submitter's item #2.
3. Insert the words “deflagrable wood” after the word "fugitive" in ROP proposed Section 4.7.1.

Revised Section 4.7.1 to read:
A deflagration hazard shall be determined to exist where the layer of accumulated fugitive deflagrable wood dust

on upward-facing surfaces exceeds 1/8th inch (3.2 mm) over 5% of the area or 1000 ft2 (93 m2), whichever is smaller.
4. Add the units "(lb/ft3)" into the denominator following the revised phrase "Settled Bulk Density."
Revise the phrase: Allowable thickness, Tp (inches). See Committee Action on Comment 664-9 (Log #19).
5. Reject recommendation in submitter's item #5. Add an asterisk and use the equation as revised in submitter's item

#4.
Revise proposed Section 4.7.2 in the ROP to read:

The layer thickness criterion in Section 4.7.1 shall be permitted to be corrected for dusts having a settled bulk
density other than 20 lb/ft3 using the formula:

****Insert revised eqn #1 here****

where: Tp is the allowable thickness in inches.

6. Add a new second sentence to Section 4.7.1 proposed in the ROP to read:
For smaller areas, a deflagration hazard shall exist where the accumulated fugitive deflagrable wood dust layer is

equivalent to 1/8th inch (3.2 mm) over 5 percent of the area.
7. Add new Annex text for Section 3.3.6* Deflagration Hazard as A.3.3.6 to read:
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Since a deflagration is a rapid propagation of a flame front through a fuel/air mixture, a

deflagration can result in widespread ignition of combustibles, thermal burns to occupants, and severe structural
damage to the building, including fire and building collapse.
8. Reject recommendation in submitter's item #8.
9. Reject recommendation in submitter's item #9. See Committee Action and Committee Statement on Comment 664-6

(Log #5).
1. The Committee agreed with the submitter's recommendation in item #1 and directs existing

Chapter 4 to be renumbered after the insertion of new Section 4.7 renumbered as Section 4.2; with existing Section 4.2
to be renumbered as Section 4.3; existing Section 4.3 renumbered as Section 4.4; existing Section 4.4 renumbered as
Section 4.5; existing Section 4.5 renumbered as Section 4.6; and existing Section 4.6 renumbered as Section 4.7.
2. The Committee did not agree with the submitter's recommendation in item #2 to delete the phrase “upward-facing”

since the Committee believes that it complicates the enforcement of the requirement without sufficient benefit from the
inclusion of dust accumulations on vertical surfaces.
3. The Committee revised proposed Section 4.7.1 in the ROP to clarify the requirement by adding “deflagrable wood”

after the word "fugitive."  The Committee believes that the word "fugitive" includes spills but agreed that the purpose of
the statement needed to be clarified.
4. The Committee agreed to provide the units that were not shown in the ROP for clarification. The Committee revised

the phrase in the denominator to become "Settled Bulk Density" as described in new Annex A.4.7.2.
5. The Committee retained the phrase “permitted to be” in proposed Section 4.7.2 in order to provide the necessary

flexibility in the application of this requirement. The Committee clarified the wording in proposed Section 4.7.2. The
Committee provided new annex text for Section 4.7.2 to assist the user in applying this requirement.
6. The Committee added a second sentence to proposed Section 4.7.1 in the ROP to provide guidance for smaller

areas that were not initially included in the parameters stated in Section 4.7.1.
7. The Committee added new annex text for 3.3.6 Deflagration Hazard as A.3.3.6 to address the consequences of a

deflagration.
8. The Committee elected to retain the hazard assessment method shown in Section 4.7 proposed in the ROP as

modified in the ROC.
9. The Committee concluded that retaining the term "deflagrable" serves to maintain the focus on the deflagration,

which is the principal vector for personnel injury. The Committee believes that this emphasis could be lost by accepting
the submitter's recommendation in item #9.
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_______________________________________________________________________________________________
664-2     Log #3

_______________________________________________________________________________________________
Francois Tanguay, Louisiana Pacific Canada Ltd.

664-29
Add new text to read as follows:

Equipment generating a hot gas airstream through the combustion of various fuel sources.
Enclosure where the combustion takes place and the fuel energy is liberated in the

form of heat.
Solid wood refuse coming from the processing of trees and logs, such as, but not limited to:

bark, green wood chips.
Solid wood refuse coming from the processing of debarked wood logs, such as, but not limited

to: fine cutting, sanding, machining, sawing, planing.
The product of the saw and planing mill, not further manufacturer than by: sawing, resawing, passing

lengthwise through a standard planing machine, crosscutting to length, and matching.
  Revise text to read as follows:

Boilers and furnaces, Hot Gas Generators and Thermal Oil Heating Systems using wood scrap as fuel shall
comply with the applicable sections of NFPA 85.

...when thermal oil is leaking into the furnace combustion chamber, combustibles (mostly...
A Task Group was asked to come up with new/revised wording to address the issue that was

brought-up by the initial accepted in principle proposal about missing guidance regarding solid fueled Thermal Oil
Heating Systems. Guidance that would be missing from the Article 8.3.2.8.3.
It appears article 8.12.5 already gives guidance for such systems, but does not specifically call it out, so the reader

could miss it.
The word furnace is not defined in NFPA 664, but is in NFPA 85 at Article 3.3.77.
3.3.77 Furnace: The portion of the boiler enclosure within which the combustion process takes place and wherein heat

transfer occurs predominantly by radiation.
The word furnace in Section 8.12.5 appears to designate equipment used to generate a hot airstream, used either for

thermal oil heating or wood drying purposes, but it is not clear. Definition of a Hot Gas Generator and its reference in
Section 8.12.5 should be added.
A direct reference to Thermal Oil Heating Systems should be added to clarify for the reader the need to use NFPA 85 as
guidance for that type of equipment.
The Article 8.12.5 also uses wording which appears similar but doesn’t seem to mean the same: wood waste and wood

scrap. To clarify the meaning of those words, their definition should be added.
Additionally, the word furnace is used in Article A.8.3.2.8.3, in a way that does not match the definition found in NFPA

85. The word furnace in that article should be removed and replaced by a new one having its definition in NFPA 664.

1. Do not accept the proposed definition for 3.3.25 Hot Gas Generator.
2. Accept the submitter's proposed definition for 3.3.26 Combustion Chamber.
3. Do not accept the proposed definitions for 3.3.27 Wood Scrap and 3.3.28 Wood Waste.
In existing Section 8.12, where the terms "wood scrap" or "wood waste" exist by themselves, replace them with the

new phrase "wood scrap or wood waste".
4. Do not accept the proposed definition for 3.3.29 Lumber.
5. Revise existing Section 8.12.5 to read:

Boilers, furnaces, and thermal oil heating systems using wood scrap or wood waste as fuel shall comply with
the applicable sections of NFPA 85, Boiler and Combustion Systems Hazards Code.
6. Accept the proposed revision of the annex text for A.8.3.2.8.3 as shown:

...when thermal oil is leaking into the furnace combustion chamber, combustibles (mostly...
1. The Committee rejected the introduction of the new term Hot Gas Generator and its

definition because the Committee believed that the term furnace was adequate.
2. The Committee accepted the proposed definition for 3.3.26 Combustion Chamber.
3. The Committee did not accept the proposed new definitions for wood scrap and wood waste because the Committee

believes that they are general terms that do not need to be defined. The Committee agreed to use the combined term
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"wood scrap or wood waste" throughout existing Section 8.12 to meet the submitter's intent.
4. The Committee did not accept the proposed definition of lumber because it is a general term that does not need to

be defined.
5. The Committee revised proposed Section 8.12.5 to add the phrase "thermal oil heating systems" to follow the word

"furnaces" as stated in the submitter's recommendation and included the new phrase "wood waste" to follow the words
"wood scrap". The Committee did not accept the addition of the term "hot gas generator."
6. The Committee accepted the proposed revision of the annex text for A.8.3.2.8.3 to clarify where thermal oil is

present.

_______________________________________________________________________________________________
664-3     Log #9

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

664-2
Revise text to read as follows:

Deflagarable wood dust is suspended in the air at a concentration in excess of 25% of the MEC under normal
conditions.

I agree with Franois Tanguay’s comments.
Also, I can not find the 25% requirement in definitions in NFPA 68 or 69.

The Committee rejected the submitter's comment since the percentage is located in NFPA 69,
paragraph 8.3.1.

_______________________________________________________________________________________________
664-4     Log #12

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

664-5
None given.

Prohibiting  mechanical shaking of the filter media in an enclosureless dust collector is confusing and
not helpful to end users or AHJ’s.  Many manufacturers offer a hand or motorized shaker. Those manufacturers who do
not offer a built-in or optional shaker, instruct the dust collector operator to shake the filters by hand or with a broom
stick.
If the filters are not shaken, the resulting dust cake will impede the air flow, cause insufficient capture velocity at the

machines and result in greater suspension of airborne wood dust particles in the facility.

No text was proposed by the submitter for consideration.
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_______________________________________________________________________________________________
664-5     Log #CC2

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

664-8
Revise the following definitions in the ROP for Sections 3.3.24.1*, 3.3.24.2, and A.3.3.24.1 to read:

Wood particulate that will propagate a flame front, thus presenting a fire or
explosion hazard, when suspended in air or the process specific oxidizing medium over a range of concentrations,
regardless of particle size or shape. Wood particulate with a median diameter mass median particle size of 420 500
microns or smaller (i.e., material that will pass through a U.S. No. 40 35 Standard Sieve), having a moisture content of
less than 25 percent (wet basis).

Wood particulate that is not deflagrable as defined in 3.3.24.1 with a median
diameter mass median particle size greater than 420 500 microns (i.e., material that will not pass through a U.S. No. 40
35 Standard Sieve), having a moisture content of less than 25 percent (wet basis).

Dusts traditionally have been defined as a material 420 microns or smaller
(capable of passing through a U.S. No. 40 standard sieve). For consistency with more recent test data and other
standards, 500 microns (capable of passing through a U.S. No. 35 standard sieve) is now considered an appropriate
size criterion. Particle surface area to volume ratio is a key factor in determining the rate of combustion. Combustible
particulate solids with a minimum dimension more than 500 microns generally have a surface 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 usually do not pass through a 500 micron sieve yet could still 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 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, Standard Test Method for Explosibility of Dust Clouds,
2010. 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 E

1226 screening test or ASTM E 1515 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 (=>1 m3)
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 U.S. standard for 20 L testing (ASTM 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 1 m3 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
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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, Standard Test Method for Explosibility of Dust

Clouds
(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
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.

The Committee reversed their action on Proposal 664-8 (Log CP #18) because the deletion of the
explicit size criteria required testing of all particulates, which on visual inspection would be untestable, and incapable of
propagating a deflagration.
The Committee revised the wording from "median diameter" to "mass median particle size" and revised the particle

size from "420 microns" to "500 microns" with a corresponding change in sieve size from "40" to "35" to reinstate the
original parameters in the proposal that had been deleted. These changes have been reinstated for consistency with
more recent test data and other standards.
In the next to last paragraph of the Annex A.3.3.24.1 text, the Committee changed the word "important" to "critical" to

emphasize the degree of significance that material handling of particles can make a non-hazardous material hazardous
and the paragraph was moved to follow the first paragraph in the Annex item of A.3.3.24.1 to further emphasize this
significance.

_______________________________________________________________________________________________
664-6     Log #5

_______________________________________________________________________________________________
Erdem A. Ural, Loss Prevention Science & Technologies, Inc.

664-8
Replace all occurrences of “deflagrable” with “explosible” in the entire document because:

*The latter (not the former) is commonly used in safety standards (such as NFPA).
*The latter (not the former) is commonly used in test standards (such as ASTM).
*NFPA 664 references ASTM 1515 and 1226 which talk about explosible dust not deflagrable!
*The word “deflagrable” does not exist in dictionaries and people’s vocabularies. Hence, it does not convey the same

sense of danger to workers, even those that are college graduates.
*In fact, a Google search for “deflagrable dust” found no results.
I understand the term deflagrable is gibberish made up by this committee.

The proposal is useful but needs several important fixes stated above.

The Committee concluded that retaining the term "deflagrable" serves to maintain the focus on
the deflagration which is the principal vector for personnel injury. This emphasis could be lost by accepting the
comment.
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_______________________________________________________________________________________________
664-7     Log #10

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

664-8
None given.

Although I voted in favor the deletions of the references to 420 microns and # 40 sieve, I agree with
the comments of Brice Chastain and others. I feel we are now requiring that owners of all wood shops 1500 cfm and
greater must have lab testing of their wood dust streams and/or hire a fire protection engineer.

No text was proposed by the submitter for consideration.

_______________________________________________________________________________________________
664-8     Log #16

_______________________________________________________________________________________________
Brice Chastain, Georgia-Pacific LLC

664-8
Revise text as follows:

CHASTAIN, B.:  We believe that the current definition of deflagradable deflagrable wood dusts provides...  ...For
example, what benefit is there in testing combustibility/explosibility of large, green (40% moisture) chips of wood in a
sawmill or on the "green end" of the wood process stream as would be the case with the proposed definition? As
mentioned in 664-A.8.2.2.4.2(2), "No experience in the forest products industry is known to the members of the
Technical Committee that indicates that an ignition of green wood particulates has occurred in the context of the
conveyance systems." There is no lost loss history to substantiate the need to include large, green wood material in the
definition.  Testing large, green chips will result in an unwarranted financial burden on the wood industry.  Also, one of
the main arguments the main argument usually mentioned...  ...and where loss history does not substantiate need for
testing large, green wood chips/material. Per 4.1, the "goal of this standard shall be to provide for a woodworking and
wood processing facility that is reasonably protected from fire or deflagration in a cost-effective manner.

Proposed changes to document are in contradiction with existing verbiage in the standard.  There
would be much more testing required along with the requisite costs, with little to no benefit to risk reduction.

No text was proposed by the submitter for consideration.
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_______________________________________________________________________________________________
664-9     Log #19

_______________________________________________________________________________________________
Brice Chastain, Georgia-Pacific LLC

664-2
Revise as follows:

In addressing paragraph 4.7.2:
The layer thickness criterion in Section 4.7 shall be permitted to be corrected for dusts having a settled bulk

density other than 20 lb/ft2 using the formula:
Allowable thickness (inches), Tp=(0.125)(20 lb/ft3) ÷ (Measured Settled Bulk Density, lbs/ft3)
Tp is the allowable thickness in inches.
Measured settled bulk density may be calculated on a dry weight basis.
Additionally:
Comment on the Affirmative:  CHASTAIN, B.:  We agree with the comments... ...Although We agree with the new

proposed equation only if it is used in conjunction with the aforementioned "settled bulk density" addition/moisture
subtraction and optional adjustment for moisure.  Without this adjustment, green wood dust would be treated more
stringently than dry due to the difference in settled bulk density.  This goes against both logic and loss history.
subtraction described in the comments above that basically follow the accumulation threshold criteria equations in NFPA
654 (2006 Edition) paragraph 6.2.3.2, the 1/8" allowance presently allowed for wood dust accumulations is "quick" and
"easy" and already known and put into practice by the wood industry and Coincidentally, 1/8" is a criteria used for
electrical classification of dust hazard areas.

The proposed equation 4.7.2 that permits correcting for bulk density, needs to allow that correction
based on the "dry" settled bulk density.

Editorially amend Section 4.7 as follows:
1. In ROP paragraph 4.7.1, use 1000 ft2 not 2000 ft2.
2. Add new Annex text for Section 4.7.2* as A.4.7.2 to read:

In some cases, such as fine particulates generated from hardwoods, it is advisable to correct for a settled bulk
density in excess of the 20 lb/ft3, used in this requirement.

1. The Committee corrected the area in Section 4.7.1 to be consistent with existing Annex
A.6.4.2.2.
2. The Committee developed Annex text for Section 4.7.2 to assist the user in making the measurements necessary for

compliance.
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_______________________________________________________________________________________________
664-10     Log #2

_______________________________________________________________________________________________
Mindy Wang, Ampco Safety Tools

664-9
Add new text to read as follows:

Spark resistant tools shall be used to make repairs or adjustment on or around any machinery where airborne
dust or dust accumulations are apt to occur.

● NFPA Fire Protection Handbook, 20th edition, Section 9, Chapter 1, Woodworking Facilities and
Processes, pg 9-13, Particle Size, “Ignition behavior is usually quantified by determining the minimum ignition energy
(MIE).”
● NFPA Fire Protection Handbook, 20th edition, Section 9, Chapter 1, Woodworking Facilities and Processes, pg 9-13,

“The source of ignition must be capable of introducing sufficient energy per unit of time and unit of volume to bring the
dust/air mixture to its auto-ignition temperature.”
● Dust Explosions in the Process Industries, by Rolf K. Eckhoff, Table A.1 Ignitability and Explosibility of Dusts, lists

MIE and MIT for various wood dust:

***Insert Table (664_L2_A2011_Table_Sub) here***

● Mechanical sparks include impact sparks and friction sparks. In his study, Initiation of Grain Dust Explosions by Heat
Generated during Single Impact between Solid Bodies, Rolf K. Eckhoff reported typical spark temperatures for mild steel
were ~1500°C - 2700°C.
● Marin Sheldon reported in his study, Frictional Sparking, that “A one kilogram hammer falling one meter onto the

ground releases about 10 joules of thermal energy”. This far exceeds MIE of wood dusts cited above.
● A test conducted by W. Bartknecht, Ignition Capability of Hot Surfaces and Mechanically Generated Sparks in

Flammable Gas and Dust/Air Mixtures showed that if steel is rubbed against steel for a longer duration, (0.5-2.0
seconds) then friction sparks are generated. At ignition temperature 400°C, the electrical equivalent energy by steel
friction sparks range from 10mJ to 100mJ. At the same ignition temperature, dust will be ignited which have a MIE of
less than 100 mJ. Bartknecht concluded that “Hot surfaces generated with steel rubbed against steel will ignite dust/air
mixtures easier than flammable gas/air mixtures because the ignition process depends solely on the temperature of the
hot surface and the auto-ignition temperature.” Therefore, friction sparks from steel wrenches could generate enough
power density to ignite wood dusts.
● Ignition of Dust Control and Dust Deposits by Friction Sparks and Hotspots by R L Rogers and others reported a

single impact of more than 217 Joules kinetic energy is needed to ignite saw dust. Kinetic energy can be calculated as
Ek=½MV2, m is the mass in kilograms, V is velocity in meter per second (m/s), Ek is the kinetic energy in joules. Rogers’
calculation of 217 Joules kinetic energy is based on the assumption of a low velocity of 1 m/s. However, this does not
directly relate to hand tools use which is frequently a high velocity application. In Eckhoff’s test study, he used a range of
10 m/s to 25 m/s. Based on assumptions of a 3 pound hammer with an impact velocity of 18 m/s, calculated kinetic
energy is 220 Joules. Another example, a 5 pound hammer with an impact velocity of 14m/s, calculated kinetic energy is
235 joules. Rogers also stated that “In assessing the risk of ignition of powder deposits from friction of mechanical
equipment it is necessary to consider not only the total power but also the temperatures that are produced.” Although
Rogers concluded that single impacts are unlikely to cause ignition…ignition is unlikely if the contact speed is less than
1 m/s.” 1 m/s is an extremely low impact not applicable to hand tool use. In the field, hand tool impact can easily
generate an impact greater than 1 m/s.
● Spark temperature of steel hand tools far exceeds the auto-ignition temperature of wood dust. Power density of

mechanical sparks and hot surfaces from steel hand tools can have enough energy to ignite wood dust/air mixture.
A few more documented steel on steel accidents in dust environments:
● Friction spark from steel on steel: OSHA inspection #15050487, a piece of tramp metal was accidentally dumped

into the south side hopper along with a load of wood chips and plywood trimmings. 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.
● Spark from a hand tool: listed as accident #82 on dust incident data compiled by the Chemical Safety Board (CSB),

an explosion resulted as a spark created by a worker with an Allen wrench who was turning a screw to adjust a
machine. The spark ignited some propellant dust and a vacuum system carried the fire another room where a barrel of
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dust exploded.
● Impact spark from metal on metal: listed as accident #257 on dust incident data compiled by the CSB, an explosion

resulted as spark from a metal on metal strike ignited sawdust and wood shavings when hot embers from a metal strike
entered the dust collection system.
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 wood dusts are present. We respectfully request the Committee to reconsider and
take action to implement safer work practices. However, if upon further consideration, the Committee still does not see
the need for restricting ferrous tools, we ask the Committee to at least include the proposed text in Annex text to raise
the awareness of ignition hazard associated with ferrous tools in areas where airborne dust or dust accumulations are
apt to occur.

Add new Annex text for Section 7.11.2 as A.7.11.2 to read:
In some cases, the use of spark-resistant tools might be advisable.

The Committee modified the submitter's recommendation to add information as Annex text for
Section 7.11.2.

_______________________________________________________________________________________________
664-11     Log #15

_______________________________________________________________________________________________
Brice Chastain, Georgia-Pacific LLC

664-15
Revise text as follows:

CHASTAIN, B.: Mandated access panels would greatly increase the possibility of material "hang-ups" especially when
handling sticks.  This can lead to eventual "bird-nesting" and complete material clogging within the duct.  When applied
to smaller duct diameters, a 24 × 24 access panel would necessitate necessarily cause a drastic increase in
cross-sectional area producing a corresponding drop in velocity, also causing settling.  Operator downtime is cited as
justification, so use of access panels such as these should be left to the discretion of the operator, if these are to be
allowed at all.

Revised for clarity.

There was no recommended text proposed by the submitter and there were no dimensions in
the Committee's proposed text in Proposal 664-2 (Log #3). See Committee Action on Proposal 664-2 (Log #3).

_______________________________________________________________________________________________
664-12     Log #6

_______________________________________________________________________________________________
Erdem A. Ural, Loss Prevention Science & Technologies, Inc.

664-15
Insert a new Section 8.2.2.2.1.9.0 after the proposed Section 8.2.2.2.1.9 as follows:

Hazard determination shall conclude whether a fire hazard or a deflagration hazard exist for the ducts.
Hazard determination shall also spell out how much accumulation can be tolerated for each hazard,

and minimum cleaning frequency required to avoid the hazard.
Where fire or deflagration hazard is determined to exist, Sections 8.2.2.2.2 or 8.2.2.2.3 or both shall

apply.
The proposal is useful but needs several important fixes listed above.

The submitter was concerned about a fire or deflagration hazard, however this section deals
with a dust accumulation hazard.
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_______________________________________________________________________________________________
664-13     Log #11

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

664-17
None given.

I could not find minimum explosible concentration (MEC) as a definition or in the index of NFPA 69.
Does 25% of MEC exist in NFPA 68 or 69?

No text was proposed by the submitter for consideration. See Committee Action and
Statement on Comment 664-3 (Log #9).

_______________________________________________________________________________________________
664-14     Log #17

_______________________________________________________________________________________________
Brice Chastain, Georgia-Pacific LLC

664-24
Revise text to read as follows:

The system shall be designed to prevent return of dust with an efficiency of 99.9% at 10 μm or combustible
dusts are not present in the recycled air in concentrations above applicable industrial hygiene exposure limits.

Filtration of exhaust air is not warranted if the specific dust's occupational exposure limits are not
exceeded in recycled air returned to buildings or areas.

1. Revise proposed recommendation to read:
The system shall be designed to prevent return of dust with a minimum efficiency of 99.9% at 10 μm.

2. Strike the extract source reference at the end of Sections 8.2.2.6.1, 8.2.2.6.2, and 8.2.2.6.3 in the ROP.
3. Delete the * for Section 8.2.2.6.2 in the ROP.
4. Add Annex text for A.8.2.2.6.1 to read:

It is recommended that a secondary filter be used as part of the return air duct to prevent dust propagation
into the building interior due to primary filter failure. See ACGIH, Industrial Ventilation — A Manual of Recommended
Practice, 25th edition, 2004.
5. Add a reference to Annex F, Informational References to read:

American Conference of Governmental Industrial Hygienists, 1330 Kemper Meadow Drive,
Cincinnati, OH 45240–1634.
Industrial Ventilation—a Manual of Recommended Practice, 25th edition, 2004.

1. The Committee agreed with the submitter but added the words "a minimum" to the
requirement to permit greater efficiencies. The Committee did not accept the proposed material related to the industrial
hygiene exposure limits.
2. Since the proposed A2011 edition of NFPA 654, was returned to Committee, the extract reference to the document

needs to be removed in order for the text to remain in NFPA 664.
3. The Committee deleted a reference to annex material that didn't exist.
4. The Committee added new Annex text for Sections 8.2.2.6.1 as A.8.2.2.6.1 to emphasize the use of a secondary

filter in case the primary filter fails.
5. The Committee added the reference to the ACGIH Industrial Ventilation Manual into Annex F.
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_______________________________________________________________________________________________
664-15     Log #13

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

664-24
Delete text to read as follows:

Explosion isolation devices shall be provided to prevent deflagaration propagation from enclosed air-material
separators to the work areas upstream and down stream.

This sentence needs to be discussed. Is it requiring an isolation device for the main suction duct going
to a woodworking dust collector? Does it also require isolation for the duct returning to the building, if the air is
recirculated?

1. Accept recommendation to delete Section 8.2.2.6.5 and its subsequent paragraphs 8.2.2.6.5.1 and 8.2.2.6.5.2 and
the related Annex text.
2. Retain the proposed ROP text for Section 8.2.2.6.6 and relocate it to existing Section 8.2.4 renumbered as Section

8.2.4.4 to read:
Where provided, explosion isolation devices shall be installed, inspected, and maintained in accordance with

Chapter 15 of NFPA 69.
1. The Committee notes that the material proposed in Section 8.2.2.6.5 does not belong in

Section 8.2.2.6 because it does not relate to recycling of air-material separator exhaust.
2. The Committee believes that the material related to explosion isolation in Section 8.2.2.6.6 is valuable as a safety

measure, but it was placed in an inappropriate location as proposed in the ROP. It was relocated to the section on
Conveying System Isolation in Section 8.2.4, renumbered as paragraph 8.2.4.4, where the Committee believes it
belongs for effective use.

_______________________________________________________________________________________________
664-16     Log #7

_______________________________________________________________________________________________
Niels H. Pedersen, Dantherm Filtration, Inc.

664-24
Add new text to read as follows:

(6) Abort gate in accordance with Sections 8.2.2.6.4.2(2) and 8.2.2.6.4.2(3) when the air-material separator does not
contain a source of a competent igniter.

Most dust collector designs do not contain any devices that can be the source of a competent igniter
i.e. a device that can generate enough energy to ignite a dust layer or a dust cloud. In case such igniters do not exist
within the air- material separator a competent igniter enters the air-material separator from upstream sources. Therefore
the spark detection system will provide early warning of any competent igniters before they enter the air-material
separator. The spark detection system will activate the abort gate in sufficient time to abort the upstream airflow to a
safe location and protect upstream buildings and personnel. The combination of the spark detection system and the
abort gate provide a safe and cost effective solution.

The Committee did not agree with the submitter to allow an abort gate under the conditions
that were proposed. The Committee could not identify a scenario where a viable ignition source would never exist.

12Printed on  11/17/2010



Report on Comments  –  June 2011 NFPA 664
_______________________________________________________________________________________________
664-17     Log #8

_______________________________________________________________________________________________
Niels H. Pedersen, Dantherm Filtration, Inc.

664-24
Add new text to read as follows:

(5)* Explosion Isolation Flap for use upstream of enclosed air-material separator.
The functional description, test protocol and approval procedure of the Explosion Isolation Flap is

documented in EN 15089. Only Explosion Isolation Flap designs tested and certified in accordance with EN 15089 shall
be used and only upstream of enclosed air-material separator.

Significant testing has been done on the Explosion Isolation Flap by “Notifying Bodies” – independent
testing facilities approved under the ATEX directive in Europe. The European standard EN 15089 specifies how the
device must be tested. The device has been in use for more than 6 years and has proven to effectively stop
deflagrations going upstream in the connecting ductwork.

The Committee notes that Section 8.2.2.6 relates to return air recycling and the Committee
believes that the explosion isolation feature in the recommendation is intended for use on the upstream side of the
collector.

_______________________________________________________________________________________________
664-18     Log #18

_______________________________________________________________________________________________
Brice Chastain, Georgia-Pacific LLC

664-34
New comment on the affirmative:

CHASTAIN, B.: Although the proposal is well-intentioned, we feel that mandating these garments in all situations
where the trigger depth exceeds 5% of the building area may discourage cleaning and increase risks overall.
Furthermore, as the proposal is written, a building with 6% dust coverage would require FRG for all personnel in the
area – even if all electrical equipment was de-energized.  Will net risk increase or decrease if we mandate FRG in a
de-energized area for personnel sweeping up dust?  We propose that FRG should be mandated only during blowdown
since substantial quantities of particulate are put in suspension, providing a necessary part of the explosion pentagon.

Current phrasing of the proposal to require FRG "where a deflagration or explosion hazard exists" may
have the unintended effect of increasing risks through reduced cleaning frequency.

No recommendation was provided in the submitter's comment.  See Comment 664-19 (CC
#1) for related action proposed to meet the submitter's intent.

_______________________________________________________________________________________________
664-19     Log #CC1

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

664-34
Delete proposed new Section 10.4.6 in the ROP in its entirety.

The Committee deleted the proposed new section because the requirements for personal protective
equipment (PPE) are contained in NFPA 2113, Standard on Selection, Care, Use, and Maintenance of Flame-Resistant
Garments for Protection of Industrial Personnel Against Flash Fire and the Committee believes that they do not need to
be brought into NFPA 664 at this time. The requirements for maintenance procedures and employee safety are already
covered in existing Chapter 10, in Sections 10.2 and 10.4.
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_______________________________________________________________________________________________
664-20     Log #1

_______________________________________________________________________________________________
Mindy Wang, Ampco Safety Tools

664-37
Add new text to read as follows:

(6) Tools for cleanup of fugitive dusts or collecting sweepings shall be spark resistant.
● NFPA Fire Protection Handbook, 20th edition, Section 9, Chapter 1, Woodworking Facilities and

Processes, pg 9-13, Particle Size, “Ignition behavior is usually quantified by determining the minimum ignition energy
(MIE).”
● NFPA Fire Protection Handbook, 20th edition, Section 9, Chapter 1, Woodworking Facilities and Processes, pg 9-13,

“The source of ignition must be capable of introducing sufficient energy per unit of time and unit of volume to bring the
dust/air mixture to its auto-ignition temperature.”
● Dust Explosions in the Process Industries, by Rolf K. Eckhoff, Table A.1 Ignitability and Explosibility of Dusts, lists

MIE and MIT for various wood dust:

***Insert Table (664_L1_A2011_Table_Sub) here***

● Mechanical sparks include impact sparks and friction sparks. In his study, Initiation of Grain Dust Explosions by Heat
Generated during Single Impact between Solid Bodies, Rolf K. Eckhoff reported typical spark temperatures for mild steel
were ~1500°C - 2700°C.
● Marin Sheldon reported in his study, Frictional Sparking, that “A one kilogram hammer falling one meter onto the

ground releases about 10 joules of thermal energy”. This far exceeds MIE of wood dusts cited above.
● A test conducted by W. Bartknecht, Ignition Capability of Hot Surfaces and Mechanically Generated Sparks in

Flammable Gas and Dust/Air Mixtures showed that if steel is rubbed against steel for a longer duration, (0.5-2.0
seconds) then friction sparks are generated. At ignition temperature 400°C, the electrical equivalent energy by steel
friction sparks range from 10mJ to 100mJ. At the same ignition temperature, dust will be ignited which have a MIE of
less than 100 mJ. Bartknecht concluded that “Hot surfaces generated with steel rubbed against steel will ignite dust/air
mixtures easier than flammable gas/air mixtures because the ignition process depends solely on the temperature of the
hot surface and the auto-ignition temperature.” Therefore, friction sparks from steel wrenches could generate enough
power density to ignite wood dusts.
● Ignition of Dust Control and Dust Deposits by Friction Sparks and Hotspots by R L Rogers and others reported a

single impact of more than 217 Joules kinetic energy is needed to ignite saw dust. Kinetic energy can be calculated as
Ek=½MV2, m is the mass in kilograms, V is velocity in meter per second (m/s), Ek is the kinetic energy in joules. Rogers’
calculation of 217 Joules kinetic energy is based on the assumption of a low velocity of 1 m/s. However, this does not
directly relate to hand tools use which is frequently a high velocity application. In Eckhoff’s test study, he used a range of
10 m/s to 25 m/s. Based on assumptions of a 3 pound hammer with an impact velocity of 18 m/s, calculated kinetic
energy is 220 Joules. Another example, a 5 pound hammer with an impact velocity of 14 m/s, calculated kinetic energy
is 235 joules. Rogers also stated that “In assessing the risk of ignition of powder deposits from friction of mechanical
equipment it is necessary to consider not only the total power but also the temperatures that are produced.” Although
Rogers concluded that single impacts are unlikely to cause ignition…ignition is unlikely if the contact speed is less than
1 m/s.” 1 m/s is an extremely low impact not applicable to hand tool use. In the field, hand tool impact can easily
generate an impact greater than 1 m/s.
● Spark temperature of steel hand tools far exceeds the auto-ignition temperature of wood dust. Power density of

mechanical sparks and hot surfaces from steel hand tools can have enough energy to ignite wood dust/air mixture.
A few more documented steel on steel accidents in dust environments:
● Friction spark from steel on steel: OSHA inspection #15050487, a piece of tramp metal was accidentally dumped

into the south side hopper along with a load of wood chips and plywood trimmings. 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.
● Spark from a hand tool: listed as accident #82 on dust incident data compiled by the Chemical Safety Board (CSB),

an explosion resulted as a spark created by a worker with an Allen wrench who was turning a screw to adjust a
machine. The spark ignited some propellant dust and a vacuum system carried the fire another room where a barrel of
dust exploded.
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● Impact spark from metal on metal: listed as accident #257 on dust incident data compiled by the CSB, an explosion

resulted as spark from a metal on metal strike ignited sawdust and wood shavings when hot embers from a metal strike
entered the dust collection system.

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 wood dusts are present. We respectfully request the Committee to reconsider and
take action to implement safer work practices. However, if upon further consideration, the Committee still does not see
the need for restricting ferrous tools, we ask the Committee to at least include the proposed text in Annex text to raise
the awareness of ignition hazard associated with ferrous tools in areas where airborne dust or dust accumulations are
apt to occur.

Add a new sentence at the end of existing A.11.2.1.1 to read:
In some cases, the use of spark-resistant tools might be advisable.

The Committee modified the submitter's recommendation to add information into existing
Annex text for A.11.2.1.1.

_______________________________________________________________________________________________
664-21     Log #14

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

664-38
Revise text to read as follows:

Dry type dust collectors shall be located outdoors.
The preferred location for dry type dust collectors is outdoors. When dry dust collectors are located indoors….

The existing requirement is overly burdensome and typically ignored for small (1500 cfm) steel
abrasive operations, such as surface grinders. The requirements of this chapter seem similar to the requirements for
aluminum. There needs to be some discuss about new Chapter 14.

The Committee cannot take action on this recommendation as NFPA 664 ROP does not have
a Chapter 14 to evaluate the comment and since NFPA 664 does not have any requirements for dry-type collectors.
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