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PROPOSED TENTATIVE INTERIM AMENDMENT LOG NO. 1020 

To Revise Sections 6.1, 6.2.3, and 11.2.3 to the 2006 Edition of NFPA 654, 
Standard for the Prevention of Fire and Dust Explosions from the Manufacturing, Processing, and  

Handling of Combustible Particulate Solids 
 

Question 1:  I agree with the TECHNICAL MERITS of the Proposed TIA to revise Sections 6.1, 6.2.3, and 11.2.3.  
 
____________ AGREE ____________ DISAGREE*  ____________ ABSTAIN* 
 
EXPLANATION OF VOTE - Please type or print your comments: 
 
*An explanation must accompany a disagreement or abstaining position. 
_____________________________________________________________________ 
 
_____________________________________________________________________ 

 _____________________________________________________________________ 

 
Question 2:  I agree that the subject is of an EMERGENCY NATURE.  
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Please return the ballot on or before Thursday, February 10, 2011. 
 
 
PLEASE RETURN TO: 
Joanne Goyette, Technical Projects Administrator 
NFPA 
1 Batterymarch Park 
Quincy, MA 02169  FAX: (617) 984-7110  E-mail: jgoyette@nfpa.org 

mailto:jgoyette@nfpa.org�
















NFPA Standards Council 

AF&PA/AWC Comments on NFPA 654 TIA 1020 

 

2 

THE CURRENT STANDARD REFLECTS A CAREFULLY CONSIDERED AND 

PRACTICAL APPROACH TO THE ISSUE OF  CONTROLLING 

COMBUSTIBLE DUST HAZARDS 

 

 In developing and adopting NFPA 654-2006, the NFPA 654-2006 Committee 

recognized the complexity of the combustible dust hazard and that there was no validated 

numerical formula for determining whether a particular set of conditions presented a 

significant risk of harm to personnel or property from a dust deflagration incident.   It 

also recognized that it would be improper and inappropriate to arbitrarily adopt highly 

conservative numerical criteria because that approach was likely to result in a gross 

misallocation of resources that was not justified by the loss history related to combustible 

dust incidents.  Accordingly, following the path of its predecessors, the NFPA 654-2006 

Committee continued to rely on the guidance provided by the General Requirements in 

Chapter 4 (e.g., Process and Facility Design, Process Hazard Analysis and Objectives) 

and the Annex A Explanatory Material (e.g., discussion of combustible dust deflagration 

hazard in A.3.3.4) to determine whether a combustible dust deflagration hazard was 

present.  If a dust deflagration hazard was determined to be present, and the prescriptive 

approach of Section 4.6(1) was chosen, Section 6.1.1, which specifies requirements for 

facility and systems design, and process equipment, would apply.   

 

 The NFPA 654-2006 Committee included two numerical criteria in NFPA 654-

2006, one in the mandatory text and one in Annex D.   Consistent with the determination 

that we believe was first made by the NFPA 654-2000 Committee,
1
 the NFPA 654-2006 

Committee retained the provisions that permitted the combustible dust deflagration 

hazard to be controlled by the use of separation.   Section 6.2.3 provides that separation 

can be achieved with a minimum band of 30 feet without a dust layer in excess of 1/32 

inch subject to: (1) an upward adjustment in the thickness of the permitted dust layer 

based on the bulk density equation; and (2) an expansion of the minimum 30 foot wide 

band based on an engineering assessment applying the criteria listed in Section 6.2.3.
2
   

                                                 
1
 See Section 2.2.3 Use of Separation of NFPA 654-2000. 

2 6.2.3 Use of Separation.  

6.2.3.1* When separation is used to limit the fire or dust explosion hazardous area, the 

hazardous area shall include areas where dust accumulations exceed 1/32 in. (0.8 mm) or areas 

where dust clouds of a hazardous concentration exist, unless otherwise permitted by 6.2.3.3.  

6.2.3.2 The requirements of 6.2.3.1 shall not apply to dust accumulations with a bulk density 

less than 75 lb/ft
3
 (1200 kg/m

3
), where the allowable thickness can be prorated upward by the 

[bulk density equation]. 

6.2.3.3 Distance.  

6.2.3.3.1 The required separation distance between the hazardous area identified in 6.2.3.1 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 In no case shall the distance be less than 30 ft (9 m).  

  6.2.3.4 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 hazardous area.  



NFPA Standards Council 

AF&PA/AWC Comments on NFPA 654 TIA 1020 

 

3 

 

 Going back at least as far as NFPA 654-1994, Annex A of NFPA 654 contained  

ambiguous language stating that a “[combustible] dust layer [at least 1/32 inch thick] is 

capable of creating a hazardous condition if it exceeds 5 percent of the building floor 

area.” The quoted language, which we refer to as the "Optional 5% Coverage Approach 

to Housekeeping," was part of a section introduced by language that read as follows:  

  

 From the preceding information, the following [cleaning frequency] 

 guidelines have been established [emphasis added], 

 

and followed by language that read as follows:    

 

 The above guidelines will serve to establish a cleaning frequency [emphasis 

 added].”  
 

The Optional 5% Coverage Approach to Housekeeping was retained in Annex A of the 

1997 and 2000 versions of the standard, and Annex D of NFPA-2006.  

 

 In NFPA 654-2006, the language quoted above that preceded and followed the  

Optional 5% Coverage Approach to Housekeeping and related discussion was dropped 

and replaced with the following accompanying text:  

 

 From the information in Section D.1, the following guidelines can be used to 

 establish a cleaning frequency [emphasis added].   

 

 Based on a careful review of that language in the context of Annex A (now Annex 

D), we believe it is properly interpreted to mean that, under the unrealistic hypothesis of 

idealized conditions leading to a worst-case scenario, one would postulate:  (1) an initial 

explosion (requiring the contemporaneous presence of the 5 elements of the explosion 

pentagon); (2) causing an entire layer of accumulated combustible dust (regardless of its 

location or the dimensions of the room/building) to become instantaneously airborne and 

uniformly distributed in a layer 10 feet high immediately above the floor, with each 

particle of dust being suspended immediately above or below the original location of the 

dust.  If one made the unrealistic assumption that such an event could occur, then one 

might suggest limiting the dust accumulation to the equivalent of 5% of the footprint of 

the affected room/building.  In other words, the Optional 5% Coverage Approach to 

Housekeeping was designed to provide, through conservative guidance in a non-

mandatory informational document, a rough rule-of- thumb on how one could establish 

the frequency for housekeeping procedures in a manner that would not be perceived as 

completely arbitrary.  It was simply one way of addressing the issue.  This understanding 

is reflected in the revised Annex D language that reads "the following guidelines can be 

used to establish a cleaning frequency."  See attached History of Annex D. 

 

It is critical to note that the Optional 5% Coverage Approach to Housekeeping, 

which is offered as the primary justification for the TIA, was always in an informational 

annex, accompanied by the standard disclaimer: “This annex is not a part of the 
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requirements of this NFPA document but is included for informational purposes only.” 

It is also critical to note that the Optional 5% Coverage Approach to Housekeeping never 

suggested relying solely on the mass of the material, or taking into account the mass or 

volume of dust layers between 1/32 inch and 1/64 inch, which would conflict the 

separation by distance provisions of NFPA 654, but would be required by TIA 1020.   

 

 In short, the NFPA 654-2006 Committee moved the housekeeping guidance from 

Annex A to Annex D, re-ordered the quoted language and reworded the language to 

make it clear the Optional 5% Coverage Approach to Housekeeping is one approach that 

"can" be used to establish a cleaning frequency.  In no way did the committee ever 

indicate that it intended that the identification (in informational Annexes A and D) of a 

theoretical, potential hazard under idealized conditions would ever be converted into a 

maximum permissible mass or volume of combustible dust.  This understanding of the 

committee's intent is further reinforced by the subsequent adoption of the control-by-

separation provisions in Section 2.2.3 of NFPA-2000, and their relocation and retention 

without significant change in Section 6.2.3 of NFPA-2006.  The use of the 1/32 inch 

exclusion criterion, adjusted by the bulk density equation, in the control-by-separation 

provisions makes it clear that the current approach of the requirements in the text of 

NFPA 654-2006 was carefully developed and accurately reflected the committee’s intent.   

  

THE TIA REFLECTS AN IMPRACTICAL AND INVALID APPROACH TO THE 

ISSUE OF  CONTROLLING COMBUSTIBLE DUST HAZARDS 
 

 In contrast to NFPA 654-2006, the TIA would establish two independent criteria 

under which a dust deflagration hazard would be deemed to exist.   Both represent 

impractical, academic and infeasible approaches. The first proposed criterion would be 

any situation in which “dust clouds of a hazardous concentration exist.”  For two reasons, 

this ambiguous language fails to provide appropriate guidance.  First, the term 

"hazardous concentration" is not defined in terms of either a numerical value or a 

minimum volume.  Given the conservative approach inherent in the combustible dust 

testing protocols, and the properties of combustible dust (as distinguished from a 

flammable gas), we do not believe any airborne combustible dust concentration below the 

minimum explosive concentration (MEC) should be considered hazardous.  Furthermore, 

in the absence of a reference to a minimum volume of material, one can, by applying a 

small enough boundary or perimeter, create a situation in which the presence of a single 

particle can exceed the MEC.  Second, while the minimum concentration for an 

explosion can be determined in the laboratory, there is no reliable instrument for 

measuring the instantaneous dust cloud concentration for explosion in the workplace with 

an acceptable degree of accuracy. This leaves one to use the general rule of thumb "if you 

can't see your hand at arm’s length while standing in a dust cloud, it is a combustible 

cloud" or, to the extent practical, attempt to estimate those concentrations through tedious 

and complicated calculations.  Of course, application of the general rule of thumb is often 

not feasible in a closed piece of equipment. 

 

The second proposed criterion for establishing a deemed dust deflagration hazard 

is a mathematical formula that would, in effect, determine the maximum mass or volume 
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of the combustible dust(s)
3
 in question that could accumulate in the affected room or 

building before the room or building would be deemed a dust deflagration hazard.   In 

determining whether the threshold volume is present, it appears that the TIA would 

exclude dust layers of 1/64 inch or less from consideration, but that approach is, to say 

the least, ambiguously presented.
4
   There are at least six fundamental problems with the 

second criterion.  First, it is based entirely on a hypothesis that lacks any scientific 

validation and is not supported by the loss history.  Second, there is no practical 

mechanism for implementing this criterion because there is no practical means for the 

operator of a site to identify and measure the bulk density
5
 and volume (or mass) of all 

combustible dust layers in the affected room or building in excess of 1/64 inch.   

 

Third, this approach makes no distinction between dust accumulations resulting 

from routine operations and dust accumulations resulting from infrequent, but inevitable 

non-routine events or upset conditions.
6
  Fourth, in addition to not providing any 

scientific validation for reducing the layer thickness for excluded accumulations to 1/64 

inch, no justification is provided for not applying the bulk density equation to that 

exclusion factor.  As a result, the TIA unfairly penalizes low bulk density dusts when 

considering the total volume of dust accumulation. See attached Analysis of Impact of 

Bulk Density on Maximum Permissible Dust Layer. 

 

Fifth, based on the language of Proposed A.6.1.1.3, it certainly appears that the 

TIA would completely nullify the recognized use of separation as a means of controlling 

the dust deflagration hazard.  Proposed 6.2.3.3 would purport to preserve that option, but 

proposed A.6.1.1.3 provides, in part, as follows: “Within a single room or building, areas 

of significant dust accumulation could be contiguous or separated. When they are 

separated, the separate accumulations are combined and compared to the 

permissible dust accumulation [emphasis added].   

 

 Sixth, in those situations where TIA 1020 would deem a room or building to be a 

dust deflagration hazard, the remedial action mandated by the TIA -- venting the 

room/building and requiring the use of fire-resistant clothing -- simply does not make  

                                                 
3
 In many cases, a single room (much less an entire building) would have multiple chemicals (with different 

bulk densities) in the form of a combustible dust.  In some cases, they would be separate; in some cases, 

they would be mixed with each other in varying proportions; in some cases, they would be mixed with non-

combustible material. 
4
 Proposed Section 6.1.1.3, which establishes the threshold volume/mass formula, does not state that dust 

layers of 1/64 inch or less will be excluded in determining whether the threshold volume is present. Rather 

the 1/64 inch criterion is contained in the revised separation by distance provision (Section 6.2.3).  In other 

words, after erroneously asserting that the current rule's placement of the 1/32 inch criterion in the 

separation by distance section was confusing, the committee has proposed to do exactly the same thing, but 

replace it with 1/64 inch.      
5
As we stated previously in our objections to TIA 1002, the proposed TIA does not define the term “bulk 

density,” which should be determined on a dry weight basis and should be the “settled bulk density” rather 

than the “tapped bulk density.” 
6
 It appears to take the inappropriate approach, adopted in the rejected 2010 ROC, that a site will always be 

operated either above or below the threshold volume and will implement the provisions applicable to that 

unrealistic determination.  The 2010 ROP recognized the need for special provisions that would make 

appropriate allowances for non-routine events.  
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sense.  First, it would require that the room or building be explosion vented.  This clearly 

would not feasible for existing structures, and would further add to the tension in the 

OSHA context between the first sentence in Section 1.5
7
 and the language of Paragraph 

1.5.1.
8
  Second, if an area were properly classified as a dust deflagration hazard, the 

appropriate response would be to modify conditions so that it is no longer given that 

classification or, if that is not practical, designate it as an unoccupied area rather than to 

continue to use it as an occupied area and have workers don fire-resistant clothing.
9
  

Again, this artificially created dilemma reflects the consequences of attempting to adopt 

a requirement lacking any scientific foundation to solve a problem that does not exist.  

  

THE EFFORTS OF THE NFPA 654 COMMITTEE TO ESTABLISH MASS-

BASED CRITERIA FOR DETERMINING THE PRESENCE OF A POTENTIAL 

DUST DEFLAGRATION HAZARD REPRESENT A SOLUTION LOOKING FOR 

A PROBLEM AND LACK A SCIENTIFIC FOUNDATION  

 

 There is no loss history showing NFPA 654 to be inadequate to address the hazard 

of combustible dusts, or any peer-reviewed science demonstrating the validity of a mass-

based criterion for determining the presence of a combustible dust hazard.  Despite those 

facts, this is the NFPA 654 committee’s third unjustified and ill-conceived effort to 

establish such criteria.   

 

In approving the NFPA 654 2010 ROC, the committee voted to adopt two 

theoretical equations (one simple and one complex) that would provide mass-based 

criteria for determining the presence of a dust deflagration hazard.  Those equations were 

not supported by any peer-reviewed science, were based on a still-to-be-determined 

entrainment factor, and required a determination of the aggregate mass of accumulated 

dust despite the infeasibility of such a task.  To use the complex formula, one needed the 

data that would be generated by a battery of combustible dust testing.   If the user instead 

                                                 
7
 That language reads as follows:  "The provisions of this standard reflect a consensus of what is necessary 

to provide an acceptable degree of protection from the hazards addressed in this standard at the time the 

standard was issued." 
8
 That language reads as follows:  " Unless otherwise specified, the provisions of this standard shall not 

apply to facilities, equipment, structures, or installations that existed or were approved for construction or 

installation prior to the effective date of the standard. Where specified, the provisions of this standard shall 

be retroactive." 
9
 The Committee offered as a rationale for the emergency nature of the TIA the fact that NFPA 

654 does not contain PPE requirements for personnel exposed to a combustible dust deflagration hazard.  

The simple response is that NFPA 2113 and 29 CFR 1910.132 already exist.  The fundamental flaw in the 

proposed TIA is that it is based on the unsupported presumptions that a dust deflagration hazard exists 

when certain broadly applicable criteria are met.  The clear intent of the TIA appears to be that if the 

presumptions are triggered, PPE is required and the remaining decision is choosing the appropriate PPE.  

As a result, the proposed TIA would trigger the PPE requirements in many situations where there is no dust 

deflagration hazard.  Furthermore, the proposed PPE requirements ignore the potential hazards (i.e., the 

significant heat burden and reduced vision) that the use of fire-resistant garments would impose on workers 

that currently wear a short sleeve shirt and a hard hat, and would now be required to wear a long sleeve 

shirt and a fire-resistant hood.   See Effects of Hoods and Flame-Retardant Fabrics on WBGT Clothing 

Adjustment Factors, JOEH, 5: 59-62 (January 1, 2008). 
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relied on the simple equation, the amount of the "permissible" threshold mass of dust was 

automatically reduced by a factor of 2.5.  Those factors ultimately led the NFPA 

membership, in June 2010, to vote to return the standard to the NFPA 654 committee and 

that decision was upheld by the Standards Council, which then accelerated the review 

cycle for the standard.    

  

 In August 2010, rather than waiting for the upcoming review cycle, the committee 

rushed to develop and approve TIA 1002, which contained a simplified, but still 

theoretical, mass-based formula for determining the presence of a dust deflagration 

hazard.  Retreating from the approach of the rejected ROC, the committee attempted to 

take the theoretical, rough-rule-of-thumb Optional 5% Coverage Approach to 

Housekeeping, which provided one method than "can" be used to determine a 

housekeeping frequency, and covert it into a rigid formula for determining a maximum 

permissible mass/volume of combustible dust.  Even on a theoretical basis, it became 

obvious that the equation was fundamentally flawed and TIA 1002 was voluntarily 

withdrawn before it could be considered by the Standards Council.   

 

In proposed TIA 1020, the committee has once again attempted to rush into place 

mass/volume-based criteria for determining the presence of a dust deflagration hazard by  

taking the theoretical, rough-rule of thumb Optional 5% Coverage Approach to 

Housekeeping and converting it into a rigid formula for determining a maximum 

permissible mass of combustible dust.  However, TIA 1020 goes even further in 

essentially nullifying the use of control by separation, determining that the critical layer 

thickness for excluding dust from consideration should be 1/64" rather than 1/32" and 

determined that bulk density should be ignored in applying that exclusion factor.  The 

unstated justification for further tightening the limits on the amount of combustible dust 

that would be deemed a deflagration hazard is apparently the updated subjective 

perceptions of acceptable risk now held by the members of the NFPA 654 committee.  If  

TIA 1020 were to be adopted, it would result in a situation in which the standard would 

require that the user reduce the risk associated with combustible dust in the workplace 

substantially below the risks associated with many other occupational and non-

occupational activities that are broadly viewed as acceptable by our society.     
 

We sincerely appreciate the desire for a recognized quantitative approach for 

identifying dust deflagration hazards.  However, it must be one that is scientifically 

validated and not one based on the changing subjective perceptions of the members of the 

NFPA 654 committee.  

 

THE TIA DOES NOT RAISE ANY ITEM OF AN "EMERGENCY NATURE" 

Given that there is no basis for concluding that the existing standard is 

inadequate, it is clear that the TIA does not involve any issue of an emergency nature.  

Rather, it reflects an unexplained subjective determination by the current membership 

of NFPA 654, apparently based on anecdotal information of conditions and not 

incidents, that the previous membership of NFPA 654 was not sufficiently conservative 

in addressing the hazard. 
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As previously noted, the basis for adoption of a TIA is that expedited 

procedures are needed to address items of “an emergency nature requiring prompt 

action.”    Subsection 5.3 of the Regulations Governing Committee Projects 

provides the following guidance in determining whether a TIA is of an 

“emergency nature”:  

5.3 Evaluation of Emergency Nature. Determination of an emergency 

nature shall include but not be limited to one or more of the following 

factors: 

(a) The document contains an error or an omission that was overlooked 

during a regular revision process.  [To the contrary, the final version  of  

NFPA 654-2006 was written before there was pressure from OSHA to 

establish numerical criteria.]      

(b) The document contains a conflict within the document or with 

another NFPA document.  [The TIA would create a conflict with NFPA 

654 and NFPA 68, Standard on Explosion Protection by Deflagration 

Venting, which is based on a 1/32" layer over 100% of the floor area.] 

(c) The proposed TIA intends to correct a previously unknown existing 

hazard. [This hazard has been recognized for many years.] 

(d) The proposed TIA intends to offer to the public a benefit that would 

lessen a recognized (known) hazard or ameliorate a continuing dangerous 

condition or situation.  [There is no evidence to support such a conclusion.  

The current loss history demonstrates there is no emergency, and raises a 

serious question as to whether there is a significant risk of a dust 

deflagration hazard in many industries.
10

   To the contrary, if anything, the 

recent attention that has been brought to the issue by OSHA outreach and 

enforcement activities has reduced the number of combustible incidents.] 

(e) The proposed TIA intends to accomplish a recognition of an advance 

in the art of safeguarding property or life where an alternative method is 

not in current use or is unavailable to the public. [There has been no 

advance, but simply a change in subjective perceptions.] 

(f) The proposed TIA intends to correct a circumstance in which the 

revised document has resulted in an adverse impact on a product or 

method that was inadvertently overlooked in the total revision process, or 

was without adequate technical (safety) justification for the action.  [There 

is no evidence of a problem that needs correction.] 

 

CONCLUSION 

There is no loss history to support the conclusion that facilities that conform to 

existing NFPA 654-2006 face a significant risk of harm from a deflagration incident.   

In these circumstances, where the hazard is recognized and the loss history over an 

extended period of time is known, that loss history provides the best evidence of risk.  

There is no justification for ignoring or discounting that loss history and proceeding, on 

                                                 
10

 In this regard, we refer the Standards Council to the attached comments submitted by the American 

Chemistry Council to OSHA in connection with pending OSHA combustible dust rulemaking initiative.   
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the basis of  academic theories and hypotheses, to adopt a dramatically different and 

substantially more burdensome approach that appears designed to eliminate virtually 

every theoretical risk. 

 There simply is no emergency.  We are not aware of a single deflagration 

incident, much less a significant number of incidents, where a facility complied with the 

criteria and guidance in NFPA 654-2006 as currently interpreted and applied.  

Furthermore, the objective of zero risk is unrealistic and unachievable.   

 

As explained on the NFPA website,
11

 Tentative Interim Amendments (TIAs) are 

amendments to an NFPA document processed in accordance with expedited procedures 

to address items of “an emergency nature requiring prompt action.”  They do not go 

through the traditional codes and standards-making process of being published in an ROP 

and ROC for review and comment.  The proposed TIA would become effective upon or 

shortly after adoption, and remain in effect until NFPA approves the next edition of 

NFPA 654, apparently scheduled for the 2013 standards cycle.  Historically, given those 

factors, TIAs have been used judiciously and the Standards Council has been an effective 

gatekeeper to protect all interested parties from abusive use of the TIA process as is 

presented by this case. 

 

For the foregoing reasons, we request that the Standards Council exercise its 

gatekeeper function and reject TIA 2010.  Thank you for your consideration.   

 

 

     Respectfully submitted,  

                                                      
                                                              Stanley Lancey         

         For American Forest & Paper Association 

                                                              American Wood Council   

 

                                                              Phone: 202-463-2469 

                                                              Stan_Lancey@afandpa.org 

 

                                                               American Forest & Paper Association 

                                                               Suite 800 

      1111 19
th
 Street, NW 

                                                               Washington, DC 20036 

 

 

Attachments (3) 

 

1.  History of Annex D 

                                                 
11

 http://www.nfpa.org/categoryList.asp?categoryID=843 
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2.  ACC comments on OSHA ANPRM 

3.  Analysis of Impact of Bulk Density on Maximum Permissible Dust Layer 

 



HISTORY OF ANNEX D OF NFPA 654 
 
NFPA 654-1994 provides as follows: 
 
4-2.1 Equipment shall be designed, maintained, and 
operated in a manner that minimizes the escape of dust. 
Regular cleaning frequencies shall be established for floors 
and horizontal surfaces, such as ducts, pipes, hoods, 
ledges, and beams to minimize dust accumulations within 
operating areas of the facility. 
 
A-4-2.1 A relatively small initial dust explosion will disturb 
and suspend in air dust that has been allowed to accumulate 
on the flat surfaces of a building or equipment.  This dust cloud  
provides fuel for the secondary explosion, 
which usually causes the major portion of the damage. 
Reducing dust accumulations is, therefore, a major factor 
in reducing the hazard in areas where a dust hazard 
can exist.   
 
Using a bulk density of 75 lb/ft'3 (1200 kg/m3) and an 
assumed concentration of 0.35 oz/ft3 (350 g/m3), it has been 
calculated that a dust layer that averages 1/32 in. (0.8 mm) 
thick covering the floor of a building is sufficient to produce 
a uniform dust cloud of optimum concentration, 10 ft 
(3 m) high, throughout the building. This is an idealized 
situation and several factors should be considered. 
 
First, the layer will rarely be uniform or cover all surfaces 
and, secondly, the layer of dust will probably not be 
completely dispersed by the turbulence of the pressure 
wave from the initial explosion. However, if only 50 percent 
of the 1/32 in. (0.8 mm) thick layer is suspended, this is 
still sufficient material to create an atmosphere within the 
explosive range of most dusts. 
 
Consideration should be given to the proportion of 
building volume that could be filled with an explosive dust 
concentration. Since floor area is a measure of volume, the 
percentage of floor area covered can be used as a measure 
of the hazard. For example, a 10 ft × 10 ft (3 m × 3 m) 
room with a 1/32-in. (0.8-mm) layer of dust on the floor is 
obviously hazardous and should be cleaned. Now consider 
this same 100 ft2 (9.3 m2) area in a 2,025 ft2 (188 m2) building; 
this also is a moderate hazard. This area represents 
about 5 percent of a floor area and is about as much coverage 
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as should be allowed in any plant. To gain proper 
perspective, the overhead beams and ledges should also be 
considered. Rough calculations show that the available surface 
area of the bar joist is about 5 percent of the floor 
area. For steel beams, the equivalent surface area can be as 
high as 10 percent. 
 
From the above information, the following guidelines 
have been established: 
(a) Dust layers 1/32 in. (0.8 mm) thick can be sufficient to 
warrant immediate cleaning of the area [1/32 in. (0.8 mm) is 
about the diameter of a paper clip wire or the thickness of 
the lead in a mechanical pencil]. 
(b) The dust layer is capable of creating a hazardous 
condition if it exceeds 5 percent of the building floor area. 
(c) Dust accumulation on overhead beams and joists 
contributes significantly to the secondary dust cloud and is 
approximately equivalent to 5 percent of the floor area. 
Other surfaces, such as the tops of ducts and large equipment, 
can also contribute significantly to the dust cloud potential. 
(d) The 5 percent factor should not be used if the floor 
area exceeds 20,000 ft2 (1858 m2). In such cases, a 1,000 ft2 
(93 m2) layer of dust is the upper limit. 
(e) Due consideration should be given to dust that 
adheres to walls, since this is easily dislodged. 
(f) Attention and consideration should also be given to 
other projections such as light fixtures that can provide 
surfaces for dust accumulation. 
(g) Dust collection equipment should be monitored to 
be certain 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. 
 
The energy required to ignite dust in air is about 10.0 
millijoules or 20 to 50 times greater than that required to 
ignite flammable vapors. Surface voltage of less than 5,000 
volts might be considered safe except that such voltages 
might be indicative of higher voltages elsewhere in the system. 
Ungrounded metal parts having such high voltages 
would be hazardous because the energy stored and deliverable 
would be much greater. The minimum bond and 
ground wire size recommended is No. 8 or No. 10 AWG. 
The above guidelines will serve to establish a cleaning 
frequency [emphasis added]. 
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NFPA 654-1997 provides as follows: 
 
4-2.1* Equipment shall be maintained and operated in a 
manner that minimizes the escape of dust. Regular cleaning 
frequencies shall be established for floors and horizontal surfaces, 
such as ducts, pipes, hoods, ledges, and beams, to minimize 
dust accumulations within operating areas of the facility. 
 
A-4-2.1 A relatively small initial dust explosion will disturb 
and suspend in air dust that has been allowed to accumulate 
on the flat surfaces of a building or equipment. 
This dust cloud provides fuel for the secondary explosion, 
which usually causes the major portion of the damage. 
Reducing dust accumulations is, therefore, a major factor 
in reducing the hazard in areas where a dust hazard 
can exist. 
 
Using a bulk density of 75 lb/ft3 (1200 kg/m3) and an 
assumed concentration of 0.35 oz/ft3 (350 g/m3 ), it has been 
calculated that a dust layer that averages 1//32 in. (0.8 mm) 
thick covering the floor of a building is sufficient to produce 
a uniform dust cloud of optimum concentration, 10 ft 
(3 m) high, throughout the building. This is an idealized 
situation and several factors should be considered. 
 
First, the layer will rarely be uniform or cover all surfaces 
and, secondly, the layer of dust will probably not be 
completely dispersed by the turbulence of the pressure 
wave from the initial explosion. However, if only 50 percent 
of the 1/32 in. (0.8 mm) thick layer is suspended, this is 
still sufficient material to create an atmosphere within the 
explosive range of most dusts. 
 
Consideration should be given to the proportion of 
building volume that could be filled with an explosive dust 
concentration. Since floor area is a measure of volume, the 
percentage of floor area covered can be used as a measure 
of the hazard. For example, a 10 ft × 10 ft (3 m × 3 m) 
room with a 1/32-in. (0.8-mm) layer of dust on the floor is 
obviously hazardous and should be cleaned. Now consider 
this same 100 ft2 (9.3 m2) area in a 2,025 ft2 (188 m2) building; 
this also is a moderate hazard. This area represents 
about 5 percent of a floor area and is about as much coverage 
as should be allowed in any plant. To gain proper 
perspective, the overhead beams and ledges should also be 
considered. Rough calculations show that the available surface 
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area of the bar joist is about 5 percent of the floor 
area. For steel beams, the equivalent surface area can be as 
high as 10 percent. 
 
From the above information, the following guidelines 
have been established: 
(a) Dust layers 1/32 in. (0.8 mm) thick can be sufficient to 
warrant immediate cleaning of the area [1/32 in. (0.8 mm) is 
about the diameter of a paper clip wire or the thickness of 
the lead in a mechanical pencil]. 
(b) The dust layer is capable of creating a hazardous 
condition if it exceeds 5 percent of the building floor area. 
(c) Dust accumulation on overhead beams and joists 
contributes significantly to the secondary dust cloud and is 
approximately equivalent to 5 percent of the floor area. 
Other surfaces, such as the tops of ducts and large equipment, 
can also contribute significantly to the dust cloud 
potential. 
(d) The 5 percent factor should not be used if the floor 
area exceeds 20,000 ft2 (1858 m2). In such cases, a 1,000 ft2 
(93 m 2) layer of dust is the upper limit. 
(e) Due consideration should be given to dust that 
adheres to walls, since this is easily dislodged. 
(f) Attention and consideration should also be given to 
other projections such as light fixtures that can provide 
surfaces for dust accumulation. 
(g) Dust collection equipment should be monitored to 
be certain 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. 
The energy required to ignite dust in air is about 10.0 
millijoules or 20 to 50 times greater than that required to 
ignite flammable vapors. Surface voltage of less than 5,000 
volts might be considered safe except that such voltages 
might be indicative of higher voltages elsewhere in the system. 
Ungrounded metal parts having such high voltages 
would be hazardous because the energy stored and deliverable 
would be much greater. The minimum bond and 
ground wire size recommended is No. 8 or No. 10 AWG. 
The above guidelines will serve to establish a cleaning 
frequency [emphasis added]. 
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NFPA 654-2000 provides as follows: 
 
2.2.3 Use of Separation. 
2.2.3.1* When separation is used to limit the fire or dust explosion hazardous 
area, the hazardous area shall include areas where dust accumulations exceed 
1/32 in. (0.8 mm) or 
where dust clouds of a hazardous concentration exist. 
 
Exception: For dust accumulations with a bulk density less than 75lb/ft3 (33.75 kg/m3), the 
allowable thickness can be prorated upward by the following equation: 

 
2.2.3.2 The required separation distance between the hazardous 
area identified in 2.2.3.1 and surrounding exposures shall 
be determined by an engineering evaluation that addresses the 
properties of the materials, the type of operation, the amount 
of material likely to be present outside the process equipment, 
the building design, and the nature of surrounding exposures. 
In no case shall the distance be less than 30 ft (9 m). 
2.2.3.3 When separation is used, housekeeping, fixed dust 
collection systems employed at points of release, and compartmentation 
shall be permitted to be used in order to limit the 
extent of the hazardous area. 
 
A.2.2.3.1 A relatively small initial dust deflagration can disturb 
and suspend in air dust that has been allowed to accumulate 
on the flat surfaces of a building or equipment. This dust 
cloud provides fuel for the secondary deflagration, which can 
cause damage. Reducing significant additional dust accumulations 
is therefore a major factor in reducing the hazard in 
areas where a dust hazard can exist. 
 
Using a bulk density of 75 lb/ft3 (1200 kg/m3) and an 
assumed concentration of 0.35 oz/ft3 (350 g/m3), it has been 
calculated that a dust layer averaging 1/32 in. (0.8 mm) thick 
and covering the floor of a building is sufficient to produce a 
uniform dust cloud of optimum concentration, 10 ft (3 m) 
high, throughout the building. This situation is idealized; several 
factors should be considered. 
 
First, the layer will rarely be uniform or cover all surfaces, 
and second, the layer of dust will probably not be dispersed 
completely by the turbulence of the pressure wave from the 
initial explosion. However, if only 50 percent of the 1/32-in. 
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(0.8-mm) thick layer is suspended, this material is still sufficient 
to create an atmosphere within the explosible range of 
most dusts. 
 
Consideration should be given to the proportion of building 
volume that could be filled with a combustible dust concentration. 
The percentage of floor area covered can be used as a 
measure of the hazard. For example, a 10 ft x10 ft (3 m x3 m) 
room with a 1/32-in. (0.8-mm) layer of dust on the floor is obviously 
hazardous and should be cleaned. This same 100 ft2 
(9.3 m2) area in a 2025 ft2 (188 m2) building is also a moderate 
hazard. This area represents about 5 percent of a floor area 
and is about as much coverage as should be allowed in any 
plant. To gain proper perspective, the overhead beams and 
ledges should also be considered. Rough calculations show 
that the available surface area of the bar joist is about 5 percent 
of the floor area. For steel beams, the equivalent surface area 
can be as high as 10 percent. 
 
From the preceding information, the following guidelines 
have been established: 
(a) Dust layers 1/32 in. (0.8 mm) thick can be sufficient to 
warrant immediate cleaning of the area [1/32 in. (0.8 mm) is 
about the diameter of a paper clip wire or the thickness of the 
lead in a mechanical pencil]. 
(b) The dust layer is capable of creating a hazardous condition 
if it exceeds 5 percent of the building floor area. 
(c) Dust accumulation on overhead beams and joists contributes 
significantly to the secondary dust cloud and is 
approximately equivalent to 5 percent of the floor area. Other 
surfaces, such as the tops of ducts and large equipment, can 
also contribute significantly to the dust cloud potential. 
(d) The 5 percent factor should not be used if the floor 
area exceeds 20,000 ft2 (1860 m2). In such cases, a 1000 ft2 
(93 m2) layer of dust is the upper limit. 
(e) Due consideration should be given to dust that 
adheres to walls, since it is easily dislodged. 
(f) Attention and consideration should also be given to 
other projections such as light fixtures, which can provide surfaces 
for dust accumulation. 
(g) 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. (0.74 kPa to 1.24 kPa) of water. An excessive 
decrease or low drop in pressure indicates insufficient 
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coating to trap dust. 
Guidelines (a) through (g) will serve to establish a cleaning 
frequency  [emphasis added]. 
 
NFPA 654-2006 provides as follows: 
 
6.2.3 Use of Separation. 
6.2.3.1* When separation is used to limit the fire or dust explosion 
hazardous area, the hazardous area shall include areas 
where dust accumulations exceed 1•32 in. (0.8 mm) or areas 
where dust clouds of a hazardous concentration exist, unless 
otherwise permitted by 6.2.3.3. 
6.2.3.2 The requirements of 6.2.3.1 shall not apply to dust accumulations 
with a bulk density less than 75 lb/ft3 (1200 kg/m3), 
where the allowable thickness can be prorated upward by the 
following equation: 

 
6.2.3.3 Distance. 
6.2.3.3.1 The required separation distance between the hazardous 
area identified in 6.2.3.1 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 In no case shall the distance be less than 30 ft (9 m). 
 
 
D.1 Using a bulk density of 75 lb/ft3 (1200 kg/m3) and an 
assumed concentration of 0.35 oz/ft3 (350 g/m3), it has been 
calculated that a dust layer averaging 1•32 in. (0.8 mm) thick 
and covering the floor of a building is sufficient to produce a 
uniform dust cloud of optimum concentration, 10 ft (3 m) 
high, throughout the building. This situation is idealized; several 
factors should be considered. 
 
First, the layer will rarely be uniform or cover all surfaces, 
and second, the layer of dust will probably not be dispersed 
completely by the turbulence of the pressure wave from the 
initial explosion. However, if only 50 percent of the 1•32 in. 
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(0.8 mm) thick layer is suspended, this material is still sufficient 
to create an atmosphere within the explosible range of 
most dusts. 
 
Consideration should be given to the proportion of building 
volume that could be filled with a combustible dust concentration. 
The percentage of floor area covered can be used as a measure 
of the hazard. For example, a 10 ft × 10 ft (3m×3m) room 
with a 1•32 in. (0.8 mm) layer of dust on the floor is obviously 
hazardous and should be cleaned. The same 100 ft2 (9.3m2) area 
in a 2025 ft2 (188m2) building is a moderate hazard. The hazardous 
area represents about 5 percent of a floor area and is about as 
much coverage as should be allowed in any plant. To gain proper 
perspective, the overhead beams and ledges should also be considered. 
Rough calculations show that the available surface area 
of the bar joist is about 5 percent of the floor area. For steel 
beams, the equivalent surface area can be as high as 10 percent. 
 
D.2 From the information in Section D.1, the following 
guidelines can be used to establish a cleaning frequency [emphasis added]: 
 
(1) Dust layers 1•32 in. (0.8 mm) thick can be sufficient to warrant 
immediate cleaning of the area [1•32 in. (0.8 mm) is 
about the diameter of a paper clip wire or the thickness of 
the lead in a mechanical pencil]. 
(2) The dust layer is capable of creating a hazardous condition 
if it exceeds 5 percent of the building floor area. 
(3) Dust accumulation on overhead beams and joists contributes 
significantly to the secondary dust cloud and is approximately 
equivalent to 5 percent of the floor area. Other surfaces, 
such as the tops of ducts and large equipment, can also 
contribute significantly to the dust cloud potential. 
(4) The 5 percent factor should not be used if the floor area 
exceeds 20,000 ft2 (1860 m2). In such cases, a 1000 ft2 
(93 m2) layer of dust is the upper limit. 
(5) Due consideration should be given to dust that adheres to 
walls, since it is easily dislodged. 
(6) Attention and consideration should also be given to other 
projections such as light fixtures, which can provide surfaces 
for dust accumulation. 
(7) 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 
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coating to trap dust. 
 









VIA REGULATIONS.GOV 

January 19, 2010 

Occupational Safety and Health Administration 
200 Constitution Avenue, NW 
Washington, DC 20210 

Re:  RIN 1218–AC41 
Advance Notice of Proposed Rulemaking on Combustible Dust 
Comments of the American Chemistry Council 

Dear Sir or Madam: 

The American Chemistry Council (ACC) is pleased to submit comments on the 
Occupational Safety and Health Administration’s (OSHA) Advance Notice of Proposed 
Rulemaking (ANPR) on Combustible Dust.  ACC shares OSHA’s concerns about the 
hazards associated with combustible dust and therefore takes seriously the need for 
compliance with existing standards to manage the risk associated with this material. 

ACC supports OSHA’s efforts to sufficiently reduce risk associated with combustible 
dust where it is found to be significant. We believe that the Agency can most effectively 
accomplish this goal by continued enforcement of existing relevant standards and 
formalized educational outreach.  In addition, ACC offers the following 
recommendations to OSHA: 

•  ACC respectfully recommends that OSHA fulfill its statutory requirement to 
demonstrate whether a combustible dust standard is required for the chemical 
industry, as well as the other industry sectors covered under the ANPR, by 
conducting a sound scientific analysis of the risk posed to their employees from 
combustible dust hazards.  This analysis would allow OSHA to determine which 
sectors or portions of them pose the highest risk.  We believe that by prioritizing 
industry risks, the Agency would be able to maximize risk reduction and resource 
efficiency. 

If OSHA can show that a comprehensive rule should be applicable to the chemical 
industry based on a sound analysis of significant risk, then OSHA should use a 
performance based approach to rulemaking.  It should examine its existing standards 
to determine if they can be applied more vigorously as currently written, or enhanced
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as qualitatively as possible to address the relevant physical aspects and management 
system elements that lead to dust explosions and fires. 

In considering whether to enhance existing standards, we believe that OSHA should 
evaluate pertinent NFPA or other consensus standards for performancebased 
methods that would maximize the reduction of fundamental combustible dust hazards 
that drive risk and how these methods can be incorporated as appropriate into existing 
OSHA standards.  Such methods should be sufficient regardless of whether they are 
subsequently modified due to changes made to the consensus standard(s) from which 
they originated.  This approach should also include "Performance Based Design 
Options" based on Process Hazard Assessments. 

As summarized above, to achieve OSHA’s risk reduction goals, the Agency should 
continue to enforce its current standards that are relevant to one or more of the elements 
which contribute to combustible dust fires and explosions.  In addition, OSHA should 
establish a formal educational outreach program for combustible dust to help improve 
awareness and management of combustible dust hazards.  This program could be as 
simple as developing a webbased tool that is updated as appropriate. 

•  OSHA should avoid mandating specific technologies and prescriptive methodologies 
in any potential proposed rule. 

•  Regarding the issue of retroactivity, ACC recommends that in the development of any 
potential proposed rule, the Agency should recognize that facilities would have been 
expected to be constructed in accordance with guidance in existence at the time and 
thus OSHA should focus predominantly on procedural changes which would be 
expected to reduce risk.  Where facility or process changes would be necessary, 
OSHA should provide sufficient time and/or flexibility so that existing facilities can 
adequately plan and schedule these changes. 

•  OSHA should not require chemical manufacturers under any potential rulemaking to 
provide specific dust hazard information on Safety Data Sheet (SDS) unless a product 
will be sold in dust form with known hazards that can be included on the SDS. 
Otherwise, it is only appropriate for manufacturers to include on SDS a statement of 
general warning that a product may cause an explosion or fire if modified into a dust 
form. 

•  OSHA should recognize that some amount of dust will always occur in the work 
place.  There is no zerorisk situation. 

Finally, prior to developing a proposed rule, we recommend that OSHA meet with 
stakeholders from interested specific industry sectors to continue gathering as much 
pertinent information as possible, in addition to conducting public stakeholder meetings. 

ACC appreciates the opportunity to comment on this ANPR.  We look forward to future 
dialogue with OSHA on the important combustible dust issues discussed therein.  Please
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contact me if you have any questions or concerns about our comments.  I can be reached 
by phone at (703) 7415247 or by email at laurie_miller@americanchemistry.com. 

Sincerely, 

Laurie A. Miller 
Director 
Regulatory and Technical Affairs 

Attachment

mailto:laurie_miller@americanchemistry.com
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January 19, 2010 
Comments of the 

American Chemistry Council 
on the Occupational Safety and Health Administration’s 

Advance Notice of Proposed Rulemaking on Combustible Dust 

The American Chemistry Council (ACC) is pleased to submit these comments on the 
Occupational Safety and Health Administration’s (OSHA) Advance Notice of Proposed 
Rulemaking (ANPR) on Combustible Dust. 1 ACC shares OSHA’s concerns about the 
hazards associated with combustible dust and therefore takes seriously the need for 
compliance with existing standards to manage the risk associated with this material. 

ACC supports OSHA’s efforts to sufficiently reduce risk associated with combustible 
dust where it is found to be significant. We believe that OSHA can most effectively 
accomplish this goal by continued enforcement of existing relevant standards, and 
formalizing and enhancing the Agency’s excellent educational outreach program 
currently in place. The basis for this recommendation is provided in our comments 
below.  These comments are provided subsequent to those regarding concerns we have 
about the basis suggested in the ANPR for development of a combustible dust rule for the 
chemical industry.  We hope OSHA will find our comments and recommendations useful 
as it moves forward in the rulemaking process. 

ACC represents the leading companies engaged in the business of chemistry.  ACC 
members apply the science of chemistry to make innovative products and services that 
make people's lives better, healthier and safer.  ACC is committed to improved 
environmental, health and safety performance through Responsible Care ® , common sense 
advocacy designed to address major public policy issues, and health and environmental 
research and product testing.  The business of chemistry is a $689 billion enterprise and a 
key element of the nation's economy.  It is one of the nation’s largest exporters, 
accounting for ten cents out of every dollar in U.S. exports.  Chemistry companies are 
among the largest investors in research and development.  Safety and security have 
always been primary concerns of ACC members, and they have intensified their efforts, 
working closely with government agencies to improve security and to defend against any 
threat to the nation’s critical infrastructure. 

ACC’s member companies are committed to maintaining safe and healthy workplaces, 
and routinely exceed federal and state standards for workplace safety.  They engage in a 
variety of voluntary health and safety initiatives, including OSHA Voluntary Protection 
Programs. 

1 74 Fed. Reg. 54335 (October 21, 2009).
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As a normal aspect of many ACC members’ businesses, a number of their employees 
work in settings with the potential for exposure to combustible dust.  As a result, our 
industry has invested many years in implementing methods and practices to reduce 
worker exposure to the hazards associated with combustible dust. In addition, several of 
our member company representatives are leaders in both developing and advancing the 
science and technology around this material.  ACC member companies are also subject to 
regulation by OSHA health standards to manage such potential exposures to combustible 
dust hazards, and accordingly have a vital interest in this rulemaking. 

I.  The ANPR does not provide an adequate basis for development of a proposed 
comprehensive combustible dust standard for the chemical industry. 

ACC believes that the ANPR stage of rulemaking is significant as it is a vehicle for an 
agency to provide as sound a basis as possible for rulemaking and for gathering the 
information from a potentially regulated industry that is necessary to develop a proposed 
rule for that industry.  Likewise, an ANPR is a means for the potentially regulated 
industry to provide substantive feedback to an agency’s contention that rulemaking is 
necessary, including providing important information on policy and technical questions 
posed therein.  ACC appreciates the rulemaking challenges that OSHA faces in light of 
the catastrophic combustible dust incidents that have occurred, and we certainly 
understand that the Agency is attempting to respond to recommendations from the U.S. 
Chemical Safety and Hazard Investigation Board (CSB) and preliminary Congressional 
actions that would require OSHA to undertake combustible dust rulemaking.  We believe, 
however, that while OSHA posed many appropriate questions to the potentially regulated 
community to help support a rulemaking in the ANPR, it did not provide an adequate 
scientific basis for a rulemaking. 

Prior to issuing a proposed rule OSHA must fulfill its statutory obligation to 
demonstrate that the chemical industry poses significant risk to its employees due 
to combustible dust. 

ACC is keenly aware that the consequences of a combustible dust fire or explosion can 
be catastrophic.  Indeed, combustible dust fires and explosions have caused the loss of 
lives and enormous property damage over the years as evidenced by the examples of 
combustible dust incidents in the ANPR.  In the ANPR, OSHA states that the Agency “is 
developing a standard that will comprehensively address the fire and explosion hazards of 
combustible dust 2 .”  OSHA contends that the “information currently available indicates 
that the risk of combustible dust [incidents] is considerable.” 3 

OSHA is relying, in part, on the catastrophic nature of combustible dust fires and 
explosions to prove that employees are exposed to a significant risk.  OSHA also relies 

2 Id. 54335. 
3 Id. 54341.



6 

on the information in Table 1 of the ANPR to prove that employees are exposed to a 
significant risk.  ACC respectfully disagrees with OSHA’s approach to demonstrating 
significant risk. 

The fact that a consequence of a combustible dust fire or explosion can be catastrophic 
does not, by itself, mean that employees are exposed to a significant risk.  In order to 
prove that employees are exposed to a significant risk, OSHA must have evidence 
showing that the likelihood of a combustible dust fire or explosion occurring in a 
particular industry is significant.  If OSHA cannot prove that the likelihood of a 
combustible dust fire or explosion occurring in the particular industry is significant, the 
Agency does not have the legal authority to apply a combustible dust standard to that 
industry. 

OSHA does not present any evidence in the ANPR proving that the likelihood of a 
combustible dust fire or explosion occurring in the chemical manufacturing industry is 
significant. Table 1 of the ANPR attempts to summarize information from CSB’s 
Combustible Dust Hazard Study 4 and the website dustexplosions.blogspot.com. Based on 
ACC’s preliminary analysis of this information, it contains many inaccuracies.  In 
particular, the information inaccurately states that certain incidents involved combustible 
dust and that the alleged incidents involved the chemical manufacturing industry. 
Moreover, the information does not address whether the employers were complying with 
existing OSHA standards at the time of the alleged incidents.  Because OSHA does not 
present adequate evidence in the ANPR proving that the likelihood of a combustible dust 
fire or explosion occurring in the chemical manufacturing industry is significant, it does 
not have the legal authority to apply a comprehensive combustible dust standard to this 
industry. 

Recommendation: 

ACC respectfully recommends that OSHA fulfill its statutory requirement to demonstrate 
whether a combustible dust standard is required for the chemical industry as well as the 
other industry sectors covered under the ANPR by conducting a sound scientific analysis 
of the risk posed to their employees from combustible dust hazards.  This analysis would 
allow OSHA to determine which sectors or portions of them pose the highest risk.  We 
believe that by prioritizing industry risks, the Agency would be able to maximize risk 
reduction and resource efficiency. 

If OSHA can show that a comprehensive rule should be applicable to the chemical 
industry based on a sound analysis of significant risk, then OSHA should use a 
performancebased approach to rulemaking.  It should examine its existing standards to 
determine if they can be applied more vigorously as currently written, or enhanced as 

4 U.S. Chemical Safety and Hazard Investigation Board Investigation Report No. 2006–H–1,Combustible 
Dust Hazard Study; November 2006
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qualitatively as possible to address the relevant physical aspects and management system 
elements that lead to dust explosions and fires. 

In considering whether to enhance existing standards, we believe that OSHA should 
evaluate pertinent NFPA or other consensus standards for performancebased methods 
that would maximize the reduction of fundamental combustible dust hazards that drive 
risk and how these methods can be incorporated as appropriate into existing OSHA 
standards.  Such methods should be sufficient regardless of whether they are 
subsequently modified due to changes made to the consensus standard(s) from which 
they originated.  This approach should also include "Performance Based Design Options" 
based on Process Hazard Assessments. 

II.  Compliance with existing OSHA standards prevents combustible dust fires and 
explosions. 

In addition to relying erroneously on the catastrophic nature of a combustible dust fire or 
explosion and Table 1 of the ANPR to show significant risk, OSHA contends that its 
existing standards do not address all of the elements needed for a combustible dust fire or 
explosion.  OSHA has several standards, each of which addresses at least one of the 
elements needed for a combustible dust fire or explosion, which include: 

•  1910.22 (Housekeeping) 

•  1910.94 (Ventilation) 

•  1910.146 (PermitRequired Confined Space) 

•  1910.176 (Materials Handling) 

•  1910.178 (Powered Industrial Trucks) 

•  1910.307 (Classification of Hazardous Locations) 

•  1910.252 (Welding, Cutting, and Brazing) 

If employers comply with these OSHA standards, they will eliminate at least one of the 
elements needed for a combustible dust fire or explosion.  This is true even when 
employers fail to comply with applicable national consensus standards.  If one of the 
elements needed for a combustible dust fire or explosion is eliminated, a combustible 
dust fire or explosion will not occur in the workplace and employees will not be exposed 
to a significant risk. 

On several occasions, OSHA has acknowledged publicly that had employers complied 
with existing OSHA standards, combustible dust incidents would not have occurred in 
their workplace.  For example, at a news conference in Savannah Georgia after the 
completion of the inspection of the Imperial Sugar refinery, former OSHA Chief Edward 
G. Foulke, Jr., stated:  “The investigation concluded that this catastrophic incident could
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have been prevented if Imperial Sugar had complied with existing OSHA safety and 
health standards.”  See New York Times Article.  OSHA also issued two General Duty 
Clause citations to the Imperial Sugar refinery alleging violations of applicable national 
consensus standards. 

In addition to OSHA standards, several National Fire Protection Association (NFPA) 
consensus standards have been developed by various stakeholders, including chemical 
industry representatives, to augment existing OSHA standards. These standards address 
general and certain specific hazards associated with combustible dust in their workplaces. 
As additional support for a comprehensive combustible dust standard, OSHA relies on 
160 General Duty Clause citation items alleging violations of applicable national 
consensus standards that were issued between November 1, 2007 and February 24, 2009 
as a result of the Combustible Dust National Emphasis Program.  OSHA also relies on 
CSB’s 2006 Combustible Dust Hazard Study finding that many employers were not 
complying with applicable national consensus standards. 

OSHA’s reliance on the General Duty Clause citations and the 2006 CSB Combustible 
Dust Hazard Study is misplaced.  A review of OSHA’s database shows that the citation 
items have not been fully litigated before the federal Occupational Safety and Health 
Review Commission, the agency responsible for adjudicating workplace safety and 
health disputes between OSHA and private industry. OSHA acknowledges this fact in the 
ANPR where it states that, “the numbers may change over time through the informal 
conference and settlement process. 5 ” Moreover, the 2006 CSB Combustible Dust Hazard 
Study does not provide any type of analysis of compliance with applicable national 
consensus standards to support their finding.  In short, the 160 General Duty Clause 
Citations and the 2006 CSB study are simply allegations and do not provide a sound basis 
for demonstrating that the chemical industry poses significant risk from combustible dust 
hazards. 

ACC firmly supports compliance with applicable NFPA consensus standards as required 
under currently adopted laws/ordinances.  Furthermore, ACC supports voluntarily 
compliance with such consensus standards to continuously improve safety.  As OSHA 
indicates in the ANPR, incorporation of NFPA standards wholesale into a comprehensive 
OSHA standard would present a number of significant regulatory challenges to the 
Agency. 6  We agree, and believe that this approach would result in implementation 
challenges as well. 

OSHA should formalize an educational outreach program. 

OSHA indicates in the ANPR that: 

5 74 Fed. Reg. 54335 (October 21, 2009), 54340. 
6  Id. 54339.
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Outreach efforts (both public and private), employer awareness, and OSHA’s 
enforcement have increased in response to various combustible dust incidents 
over the last decade. As a result, many employers continue to upgrade their 
facilities and update their operating procedures to prevent and control combustible 
dust hazards. 7 

OSHA is uniquely equipped to educate industry about the hazards of combustible dust. 
We believe that enforcement of OSHA’s existing standards along with a formal 
educational outreach program would go a long way in addressing combustible dust 
hazards that may not be currently addressed. 

Recommendation: 

To achieve OSHA’s risk reduction goals, the Agency should continue to enforce its 
current standards that are relevant to one or more of the elements that contribute to 
combustible dust fires and explosions.  In addition, OSHA should establish a formal 
educational outreach program for combustible dust to help improve awareness and 
management of combustible dust hazards.  This program could be as simple as 
developing a webbased tool that is updated as appropriate. 

III.  OSHA did not provide sufficient information in the ANPR nor a sufficient 
comment period for providing comprehensive comments on the ANPR. 

Notwithstanding the lack of a basis for rulemaking for the chemical industry, OSHA asks 
a series of technical and economic questions in the ANPR in order to gather the 
information necessary to develop a proposed rule.  ACC found the facilityspecific and 
detailed nature of the questions as well as the number of questions to be problematic. 
Early during the comment period, ACC estimated the level of effort associated with 
surveying its membership based on the ANPR questions; compiling and analyzing the 
survey results; and developing a comprehensive set of comments on this aspect of the 
ANPR.  We determined that the time required to perform these tasks was significantly 
longer than the comment period. 

In addition, we found that given the utility of NFPA 654 to the chemical industry, 
development of comprehensive comments on the ANPR would have required analysis of 
the latest version of that standard, which has yet to be finalized and issued by NFPA. 

Absent comprehensive technical comments, ACC makes the recommendations that 
follow in addition to those in Sections I and II above. 

7  Id. 54346.
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Recommendation: 

•  General response to questions regarding engineering controls 8 : Avoid mandating 
specific technologies and prescriptive methodologies in any potential proposed rule. 

•  OSHA discusses retroactivity in the ANPR in Section II.I Administrative Controls in 
the ANPR. 9  ACC recommends that in the development of any potential proposed 
rule, the Agency should recognize that facilities would have been expected to be 
constructed in accordance with guidance in existence at the time and thus OSHA 
should focus predominantly on procedural changes which would be expected to 
reduce risk.  Where facility or process changes would be necessary, OSHA should 
provide sufficient time and/or flexibility so that existing facilities can adequately plan 
and schedule these changes. 

•  General response to questions regarding Safety Data Sheets (SDS) 10 : Chemical 
manufacturers should not be required under any potential rulemaking to provide 
specific dust hazard information on SDS unless a product will be sold in dust form 
with known hazards that can be included on the SDS.  Otherwise, it is only 
appropriate for manufacturers to include on SDS a statement of general warning that a 
product may cause an explosion or fire if modified into a dust form. 

•  OSHA should recognize that some amount of dust will always occur in the work 
place.  There is no zerorisk situation. 

8  Id. 54343 and 54344. 
9  Id. 54334. 
10  Id. 54342.
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obligations under the standard. 
 
The NGFA, as the principal representative of the grain handling industry, has been in the 

forefront of research and developments designed to enhance safety.  The industry is dedicated to 
pursuing and promoting technological innovations, new practices and safety training and 
education programs that contribute to safe and efficient grain handling operations.  These 
programs are vital, first and foremost, to safeguard human resources.  The industry has 
demonstrated its commitment to safety, prior to and after the promulgation of the grain handling 
standard.  

 
Since 1980, there has been an unprecedented decline in explosions, injuries and fatalities at 

grain handling facilities.1  As shown in Table 1, data for the period 1976 through 20052 on 
explosions at facilities covered by the standard confirm that the dual downward trends of reduced 
risk of dust explosions and injury to personnel at grain handling facilities have continued to the 
present: 

Table 1 
Average Number of Incidents for All Grain Handling Facilities Covered by the Standard  

 

  
  These data show that, between the 1976-2005 periods when examined in five year 

increments, explosions declined by 65%, injuries declined by 86% and fatalities declined by 94% at 
grain handling facilities.  The standard has been effective even as the amount of grain handled has 
increased significantly. During 1976-1980, the grain industry handled an average of 10.3 billion 
bushels of grain, and during 2000-2005 handled an average of 16.2 billion bushels.3  Even with 
this 57% increase in the amount of bushels handled during these time periods, the number of 
explosions, fatalities and injuries dropped significantly.  

 
The benefits realized in addressing fire and explosion hazards, conducting research and 

education, and the implementation of the grain handling standard along with use of the suggested 
design and construction elements of NFPA 61 have combined to bring tremendous benefits to 
our industry.  The savings resulting from the reduction of injuries and fatalities and the benefits 
to health and safety have greatly improved work conditions in our industry.  Further the 
                                                      
1 The standard applies to the following types of grain handling facilities: grain elevators, feed mills, flour mills, rice 
mills, dust pelletizing plants, dry com mills, soybean flaking operations, and dry grinding operations of soycake. 
 
2 This data are compiled by Kansas State University (KSU) and USDA's Grain Inspection, Packers and Stockyards 
Administration (GIPSA).  The data are divided into five year segments beginning with the explosions that occurred in 
1976 to 1980 (including the devastating 1977/78 time period) includes explosions, injuries and fatalities from 
December 1976 through December 2005. 
 
3 National Agricultural Statistics Service, United States Department of Agriculture, Washington, DC, 2005.  
 

Statistic  1976-1980 1981-1985 1986-1990 1991-1995 1996-2000 2001-2005
Explosions 25.2 18.2 15.8 11.8 12.4 8.8 
Injuries 56.2 32.0 11.2 9.8 17.6 7.6 

Fatalities 21.2 7.4 2.4 1.2 2.0 1.2 
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economic benefit of implementing the grain handling standard and increasing the knowledge to 
avoid fires and explosions have also been very beneficial to the grain handling industry. 

 
It is indisputable that great strides have been made in reducing the incidence and severity of 

fires and explosions at grain handling facilities since the late 1970s.  The record of improvement 
in reducing the risk of personal injury and equipment damage from grain dust explosions is proof 
that that standard has been and continues to be effective. 

 
We believe any attempt to modify the current NFPA 654 standard is likely to have a 

detrimental impact upon the proven effectiveness of the OSHA grain handling standard.  
We submit that grain handling standard has worked quite well and proven itself as 
balanced and useful in protecting lives and reducing injury levels.  
 

NFPA 654 is more generic and not specific to our industry’s needs and is more 
theoretical and difficult to apply.  In particular, the proposed TIA calls for impractical 
housekeeping levels which could approach calling for dust levels to be kept well below the 
OSHA required 1/8th inch which is practically impossible on a regular operating basis. Further, 
dust explosion prevention is not solely about minimizing dust levels. It also includes an effective 
maintenance program, reliable safety devices, and a good safety awareness program.  Simply 
concentrating on the dust accumulation level skews the prevention efforts away from other 
important safety elements. 
 

NFPA 654 is already more comprehensive than 1910.272 and does not consider the 
economic impact of its recommendations, if utilized.  While some of the NFPA 654 provisions 
are good ideas to consider for new construction; many are not practical or doable depending on 
existing facility design or plant operations.  In most cases the provisions are not feasible at 
existing facilities.   Neither the NFPA 654 technical committee, nor any other NFPA 
committee, conducts an economic impact study on their proposed standards before they 
are formally approved.  As a result, the NFPA committee does not consider any economic 
impact studies or estimates on its detailed recommendations on industry and small businesses, in 
particular.  
 
Through the proposed TIA, it appears that the NFPA 654 committee is attempting to make the 
following changes:  
 

 Convert the non-mandatory rule-of-thumb language in Annex D that advises when the 
accumulation of combustible dust has reached a point that the operator should BEGIN 
housekeeping into a maximum permissible combustible dust accumulation (by volume); 

 
 In making the determination as to whether the threshold volume of combustible dust has 

been exceeded, require the site operator to aggregate and count the volume of all 
combustible dust located anywhere in the room/building in a layer in excess of 1/64th 
of an inch (with no suggestion as to any practical way of performing that task and no 
acknowledgement of how infeasible it would be); 
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 In making the determination as to whether the threshold volume of combustible dust has 
been exceeded, require the site operator to count all combustible dust not in a protected 
piece of equipment (apparently including dust in an unprotected bin or silo) in 
determining whether the threshold volume has been exceeded; 

 
 Substantially restrict if not nullify the provisions in current Section 6.2.3 that authorize 

the use of separation to limit the hazardous dust area; 
 

 Treating combustible dust accumulations in excess of the maximum permissible volume 
as a deemed deflagration hazard without any evidence of a credible ignition source; and  

 
 Requiring that, when the permissible threshold volume of combustible dust is exceeded 

in a particular room/building, the room/building be explosion vented and all workers in 
the room/building be outfitted in fire-resistant clothing.  
 
In general, these theoretical approaches to preventing explosions through the 

application of esoteric formulas are not substantiated by any data and cannot be 
practically applied.  Based on this, we once again agree with the thorough and detailed 
comments of the American and Forest Paper Association and the American Wood Council 
that were also submitted to this docket. 

 
NFPA 654 is extremely complicated.  To comply with the standard, a facility would need 

to utilize a specialist with a great deal of knowledge on ways to design and construct the 
explosion venting, isolation, mitigation and prevention systems required for all parts of the 
facility.   It is clear the standard was written by those with little understanding of what it takes to 
practically design and build facilities and operate them with the equipment that is currently 
available. Thus, while the NFPA standard may contain certain valid concepts and principles, 
unfortunately, they are not practically applicable.   
 

The economic impact of housekeeping criteria significantly lower than 1/8th of an inch 
would be many multiples of the estimated $232 million cost of the final grain handling standard 
(Even so, the cost of manual housekeeping and dust control remains as the very dominant cost 
factor in compliance.  Dust control is estimated to represent 92% of the total cost of the existing 
1/8th of an inch standard). 4 
 

The record in the OSHA proceedings to develop the grain handling standard (based upon 
the NGFA’s research) does not contain much comparable data regarding what a 1/8th of an inch 
standard would cost the industry versus something more stringent.  One piece of evidence 
submitted by the NGFA as part of the original arguments indicated that, based upon the size of 
average “priority cleaning areas” compared to the entire facility, an expansion of 1/8th of an inch 
cleaning standard (from priority areas around bucket elevators) to all enclosed areas would 
increase the annual industry cost by $200 million in 1985—approximately 87% more than the 
existing standard.  The same annual cost today likely would be in the $400 million to $500 
                                                      
4 National Grain and Feed Association, A Whitepaper Analysis of the Impacts and Feasibility of OSHA’s 
1/8-Inch Action If Applied to Whole Grain Elevators Facilities in Addition to Priority Housekeeping Areas 
(The Current Standard), 1990.   
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million range.  A further reduction of the 1/8th of an inch action level to that suggested in the TIA 
to (1/64th of an inch or less) would magnify the economic impact on our industry by many folds.  
We strongly object to a change in the housekeeping criteria for our industry and believe it would 
be counter-productive to a standard that has proven effective.  
 

In closing, the NGFA reiterates the very significant operational and economic impacts 
that the proposed TIA could have on industries already covered under the scope of the OSHA 
grain handling standard. We firmly believe that there is overwhelming evidence supporting the 
current version of the standard and its dust accumulation level in preventing fires and explosions 
and resulting injuries when grain handling capacity increased almost sixty percent.   

 
Thank you for your consideration of our views. We would be pleased to respond to any 

questions you may have.  
 
Sincerely, 

 
 
 
 
 
 

Jess McCluer 
Director of Regulatory Affairs 


