
 

 
National Fire Protection Association 
 
1 Batterymarch Park, Quincy, MA 02169-7471 
Phone: 617-770-3000 • Fax: 617-770-0700 •  www.nfpa.org 
 

 
 

M E M O R A N D U M 
 
 
 
TO: NFPA Technical Committee on Handling and Conveying of Dusts, Vapors, 

and Gases 
 
FROM: Joanne Goyette 
 
DATE: May 26, 2011 
 
SUBJECT: Supplemental Ballot on NFPA 655 Report on Comments 

(F2011) 
 ______________________________________________________________________  
 
Attached please find a Supplemental Ballot and Comment on NFPA 655 Log #CC4 
which is an editorial change recommended by the committee.  
 
Due to time constraints, please complete and return your ballot as soon as possible but no later 
than Thursday, June 2, 2011.  Your cooperation in meeting this deadline is greatly appreciated.   
 
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.   
 
Attachments:  

Comment 
  Letter Ballot 

mailto:jgoyette@nfpa.org�


Report on Comments  –  November 2011 NFPA 655
_______________________________________________________________________________________________
655-3     Log #CC4  CMD-HAP

_______________________________________________________________________________________________
Technical Committee on Handling and Conveying of Dusts, Vapors, and Gases,

655-2
Revise as follows:

***Include 655_LCC4_Include_R Here***

The Committee revised Section 4.2 based on similar requirements that were developed by the
Committee for NFPA 654 and approved by the Standards Council through the issuance of TIA 654 06-1 in March 2011.
The Committee's intent is to make consistent between NFPA 654 and 655 the process by which an owner/operator
would determine that a dust flash fire or dust explosion hazard exists.
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NFPA 655 ROC  

Log #CC4 

Modify proposed 4.1.4 and 4.2 (as presented in the ROP 655-2) as shown: 

4.1.4 Those portions of the grinding

4.2 Identification of Deflagration Hazard Areas. 

 process and facility where deflagration hazard areas 
are deemed to exist in accordance with section 4.2 shall be protected from the effects of 
these hazards in accordance with Sections 4.3 and Chapter 7. 

4.2.1 It shall be permitted to identify dust explosion and dust flash fire hazard areas using 
either of the following methods: 
4.2.1 Those portions of the grinding facility where dust accumulations exist shall be 
evaluated to determine if a dust explosion hazard or flash fire hazard exists.  

4.2.2 Building, rooms, compartments and other interior spaces shall be assessed in 
accordance with Section 4.2.4 and 4.2.5, unless the colors of the surfaces underlying the 
dust accumulations are readily discernible. 

 
4.2.3 The process equipment shall be assessed in accordance with Section 4.2.9. 
 
4.2.4 Dust explosion hazard areas and dust flash fire hazard areas shall be deemed to 
exist where dust clouds of a hazardous concentration exist. 
 
4.2.5* Unless using the method in 4.2.5.3, dust explosion hazard areas and dust flash fire 
hazard areas shall be deemed to exist when the total accumulated dust on any surfaces 
exceeds the thresholds calculated in 4.2.5.1 or 4.2.5.2, respectively. 

(A)* A dust explosion and dust flash fire hazard area is deemed to exist where the dust 
accumulation exceeds an average of 1/16 in. (1.7 mm) over 5% of the building/room 
floor area up to 20,000 ft2 (1860 m2); or 

A.4.2.5 See Annex B for examples of application of these two methods.  

(B)* A dust explosion hazard area is deemed to exist where the total accumulated dust 
mass exceeds the threshold calculated in 4.2.1.1 and a dust flash fire hazard is deemed to 
exist where the total accumulated dust mass exceeds the threshold calculated in 4.2.1.2. 

4.2.51.1* The threshold dust mass establishing a building or room as a dust explosion 
hazard area

HAM floorbasic ••=− 01.0exp

 volume, Mbasic-exp, shall be determined per equation 4.2.51.1. 

 Eqn 4.2.51.1 

 
A.4.2.5.1 Figure A.4.2.5.1 shows layer thicknesses equivalent to the threshold dust 
masses according to this section. As an example of the use of Figure A.4.2.5.1 or the 
equations, the user would initially determine the fractional areas within the facility where 
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significant dust accumulation is occurring or could occur.  Using the equations or the 
chart, the allowable mass would be determined and then converted to an equivalent layer 
thickness that can be incorporated into the user’s routine housekeeping procedure, as 
required by Chapter 7.  Ongoing cleaning would then ensure that the layer thickness 
within the defined areas of significant dust accumulation was maintained less than the 
thicknesses determined in the initial assessment. 
 
****Insert 655_LCC4_ Fig A.4.2.5.1_Rec Here**** 

 

FIGURE A.4.2.5.1 Layer Thicknesses Equivalent to the Threshold Dust Masses 

4.2. 51.2* The threshold dust mass establishing a building or room as a dust 
deflagration flash fire hazard area volume, Mbasic-fire, shall be determined per equation 4.2. 
5

floorfirebasic AM •=− 05.0

1.2. 

 Eqn 4.2. 5

Where, for both equations 4.2.51.1 and 4.2.

1.2 

 5

Mbasic-exp is the threshold dust mass (kg) based upon building damage criterion 

1.2: 

Mbasic-fire is the threshold dust mass (kg) based upon personnel fire exposure criterion 

Afloor is the lesser of the enclosure floor area (m2) or 2000 m2   

H is the lesser of the enclosure ceiling height (m) or 12 m 

 

A.4.2.5.2 See A.4.2.5.1 

4.2.5.3 Layer Depth Criterion Method. 

4.2.5.3.1* The layer depth criterion of 1/32” shall be permitted to be increased according 
to equation 4.2.5.3.1 for materials with bulk density less than 75 lb/ft3. 

 

 Equation 4.2.5.3.1 

 

A.4.2.5.3.1 The The layer depth criterion would be approximately An average thickness 
of 1/16 in. (1.7 mm) is based on a typical bulk density of rubbermakers sulfur (45 lb/ft3 
[720 kg/m2]).  If the sulfur at the facility has a different bulk density, the thickness should 
be corrected for that specific bulk density. 

4.2.5.3.2 Footprint area shall be determined as the lesser of the building or room area or 
2000 m2 (21,500 ft2). 

4.2.5.3.3* A dust explosion hazard and dust flash fire hazard shall be deemed to exist in 
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FIGURE A.4.2.5.1 Layer Thicknesses Equivalent to the Threshold Dust Masses 
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any building or room where either of the following conditions exists: 

(a) the total area of dust accumulations exceeding the layer depth criterion is greater 
than 5% of the footprint area, or 

(b) the total volume of dust accumulations is greater than the layer depth criterion 
multiplied by 5% of the footprint area. 

 
A.4.2.5.3.3  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 45 lb/ft3 (720 kg/m3), it has been calculated that a dust layer 
averaging 1/16 in. (1.7 mm) thick and covering the floor of a building is sufficient to 
produce a uniform dust cloud of 0.37 oz/ft3 (370 g/m3), 10 ft (3 m) high, throughout the 
building.  This is a conservative value for the optimum concentration with respect to 
explosion damage potential.  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 1/16 in. (1.7 mm) thick layer is 
suspended, this material is still sufficient to create an atmosphere within the explosible 
range of sulfur 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 (3 m × 3 m) room with a 1/16 in. 
(1.7 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:  

(1)  Dust layers 1/16 in. (1.7 mm) thick can be sufficient to warrant immediate 
cleaning of the area  

(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)  Due consideration should be given to dust that adheres to walls, since it is easily 
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dislodged. 
(5)  Attention and consideration should also be given to other projections such as 

light fixtures, which can provide surfaces for dust accumulation. 
(6)  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 2 in. to 5 in. of water (0.5 kPa to 1.24 
kPa). 

Guidelines (1) through (56) serve to establish a cleaning frequency. 

An excessive decrease or low drop in pressure indicates insufficient 
coating to trap dust. 

4.2.2 In applying equations 4.2.1.1 and 4.2.1.2, it shall be permitted to determine the 
accumulated mass on a dry weight basis by drying the sample to less than or equal to 5 
weight percent moisture. 

4.2.3.6 All dust accumulated on structures above the lowest footprint shall be evaluated 
as if accumulated on the lowest footprint. 

4.2.4.7 Dust accumulation amounts shall reflect the conditions that exist just prior to 
routinely scheduled cleaning, and shall not include short term accumulations cleaned in 
accordance with Chapter 7. 
4.2.8 Personnel exposed to a dust explosion hazard or dust flash fire hazard shall be 
protected in accordance with Section 8.2.3. 

4.2.5.9 A dust explosion hazard area shall be deemed to exist in process equipment where 
all the following conditions are possible: 

1. Combustible dust is present in sufficient quantity to cause rupture of the vessel 
if suspended and ignited. 

2. A means of suspending the dust is present. 

 

Add a new Annex B: 
ANNEX B 

This annex is not a part of the requirements of this NFPA document but is included for 
informational purposes only. 

B.1  

The threshold mass equations of section 4.2.5 provide a means to determine whether the 
normal accumulation of combustible dust in the building/room requires the addition of a 
safeguard for workers in the immediate area or a safeguard for workers remote from the 
immediate area.  This is similar to the concept of maximum allowable quantity in 
control areas in building codes.  Above the maximum quantity, the area is considered 
hazardous and additional safeguards are required.  NFPA 5000, Building Construction 
and Safety Code, 2009 edition, indicates in Chapter 6 that, when combustible dusts are 
stored, used, or generated in a manner creating a severe fire or explosion hazard the 
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building/room would be considered to contain High Hazard Level 2 contents. 

This document acknowledges that accumulation of combustible dust outside of 
equipment can present a severe hazard when the quantity exceeds certain thresholds.  
When the threshold is exceeded, this document imposes physical barriers and explosion 
venting to limit and control the explosion hazard as well as personal protective 
equipment and fire separations to address the flash fire hazard. 

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

The user can apply both of the equations in paragraphs 4.2.5.1 and 4.2.5.2 to separately 
determine if an explosion hazard or a flash fire hazard exists from total accumulated 
dust mass in the building/room.  If so, then safeguards are required for workers remote 
from or in the immediate area, respectively. 

The basic equations of paragraphs 4.2.5.1 and 4.2.5.2 do not require measurement of 
any physical or combustibility properties for application.  They are independent of these 
properties and offer a generally conservative approach.  The only variables are the total 
building/room floor area and the general height of the building/room, which provides a 
volume correction.   In practice, the user can weigh the amount of accumulated dust in 
various areas outside of equipment to estimate the total dust mass in the building/room.  
If the dust mass exceeds the threshold determined according to 4.2.5.1, then the area is a 
Dust Explosion Hazard Area.   If the dust mass exceeds the threshold determined 
according to section 4.2.5.2, then the area is a Dust Flash Fire Hazard Area.   
Depending on building height, the area of dust accumulation could be either a Dust 
Explosion Hazard Area, a Dust Flash Fire Hazard Area, or both. 

Table B.1 

Section 
Name 

Floor 
Area, 

m2 

Above 
Floor 
Area, 

m2 

Sampled 
Area, 

 m2 

Sampled 
Wt, 

kg 

Estimated 
Wt, 

Kg 

Bag 
20  2 0.5 5 
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 An example 
application is a 
1000 sq meter 
building, 
having a 
peaked roof 
with eave 
height of 9 
meters and 
peak height of 
10 meters.  
The 

owner/user expects only minor dust accumulation near certain activities and has 
provided electrically classified equipment in these limited areas.  When operations 
began, a routine housekeeping schedule was documented and instituted to minimize 
dust accumulation.  After 2 months of operation the owner/user weighed dust samples 
from 6 different areas in the plant as below in Table B.1.  

 

 

Based on the weighed samples, the user multiplied the mass per unit area by the 
estimated floor area for the samples, and estimated the weight of dust in each section of 
the plant.  As a result, the user determined that practicable housekeeping allowed the 
dust to accumulate to about 60 kg over the building.  According to Equations 4.2.5.1 
and 4.2.5.2, the threshold masses are 95 kg for an Explosion Hazard Area and 50 kg for 
a Flash Fire Hazard Area. 

HAM floorbasic ••=− 01.0exp  

 

kgmmMbasic 955.9100001.0 2
exp =••=−  

 

floorfirebasic AM •=− 05.0  

 

kgmM firebasic 50100005.0 2 =•=−  

 

Practicable housekeeping has resulted in too much dust without additional safeguards 
for the flash fire hazard and the owner/user would have to consider Chapter 8 to 
determine appropriate PPE needs or modify equipment to better contain the dust.  In 
this example, current housekeeping is sufficient to discount an explosion hazard.  The 

unloading 

Processing 600  4 0.05 7.5 

Packaging 180  3 0.65 39 

Shipping 200  4 0.05 2.5 

Bar Joist  50 2 0.1 2.5 

Mezzanine  105 3 0.1 3.5 

Total 1000    60 
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user could decide to proceed with the results of the basic equations without further 
evaluation or use the method in 4.2.5.3. 

Since the original design of the building presumed which areas would experience dust 
accumulation outside equipment, the owner/user should review the electrical area 
classification against the actual locations of accumulations, based on NFPA-499. 

B.2 

The dust accumulation is a product of the actual layer depth and the total area of 
accumulation.  The limitation in 4.2.5.3.3 is expressed as a product of the Layer Depth 
Criterion and a percentage of the footprint area of the room or building.  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.  The Layer Depth Criterion can be 
increased for a specific dust when the bulk density is known. 

For rooms or buildings where dust accumulations are limited to a small area, one way to 
determine if the actual dust accumulation is sufficient to result in a dust deflagration 
hazard is to ratio the actual dust accumulation to the permissible dust accumulation.  If 
the ratio exceeds 1, then a dust deflagration hazard exists in the subject building or 
room. 

Surfaces where dust could settle include floors, beam flanges, piping, ductwork, 
equipment, suspended ceilings, light fixtures and walls.  Particular attention should be 
given to dust adhering to walls and vertical surfaces as it can be easily dislodged. 

When determining the total volume of dust accumulations, accumulation areas where 
the underlying surface colors are readily discernible can be excluded. 

 

Example 1: A single floor accumulation area in a small portion of a 25 ft. by 40 ft. 
room.  The dust has a bulk density of 75 lb/ft3. 

 

 Layer Depth Criterion = 1/32 inch 

Room footprint area = 1000 ft2 

Actual accumulation area = 20 ft2 

Average layer depth in accumulation area = 1/16 inch 
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Since the ratio is less than or equal to 1, a dust deflagration hazard does not exist in the 
room.  When the actual accumulation area is less than 5% of the room footprint, the 
layer thickness can be greater without resulting in a dust deflagration hazard. 

 

Example 2: A single floor accumulation area in a portion of a 25 ft. by 40 ft. room.  The 
dust has a bulk density of 30 lb/ft3.  First adjust the  Layer Depth Criterion for the 
reduced bulk density. 

 

( )
( )inchinch

ft
lb

ft
lbinch

CriterionLayerDepth 16
1078.0

30

7532
1

3

3

≅=
•

=  

Room footprint area = 1000 ft2 

Actual accumulation area = 100 ft2 

Average layer depth in accumulation area = 1/32 inch 
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Since the ratio is less than or equal to 1, a dust deflagration hazard does not exist in the 
room.  A dust with a bulk density less than the basis 75 lb/ft3 can accumulate to 1/32 
inch layer depth in more than 5% of the room footprint area and still not present a dust 
deflagration hazard. 

 

Example 3: Multiple floor level and elevated accumulation areas with different layer 
depths for each area.  The room is 100 ft by 100 ft.  For rooms less than 20,000 ft2, the 
limitation is based on a maximum of 5% of the footprint area.  The dust has a bulk 
density of 30 lb/ft3. First adjust the  Layer Depth Criterion for the reduced bulk density.   

 

( )
( )inchinch

ft
lb

ft
lbinch

CriterionLayerDepth 16
1078.0

30

7532
1

3

3

≅=
•

=  

 



655_LCC4_Include_Rec F2011 ROC 9 
 

Room footprint area = 10000 ft2 

 

Table B.2 Multiple Accumulation Areas for Example 4 

Accumulation 
Location 

Accumulation Area Average Layer 
Depth 

Accumulation 

Floor 50 ft2 1/16 inch 3.1 ft2-inch 

Beam Surfaces 500 ft2 1/32 inch 15.6 ft2-inch 

Equipment Surfaces 100 ft2 1/8 inch 12.5 ft2-inch 
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Since the ratio is less than or equal to 1, a dust deflagration hazard does not exist in the 
room.  There could be many more separated accumulation areas than listed in Table B.2 
and all significant areas should be included.  Note that areas where dust layers are such 
that the underlying surface colors are readily discernible would not be included. 

When there is a single accumulation area or the actual layer depth is the same over all 
accumulation areas, Figure B.2 indicates the actual layer depth which results in a dust 
deflagration hazard. 

 

 

***Insert 655_LCC4_Fig B.2_Rec Here******* 

 

Figure B.2 Dust Deflagration Hazard Limitation – Average Layer Depth with Reduced 
Accumulation Area for Buildings or Rooms. 

B.3  While the threshold mass equations consider all of the dust mass throughout the 
building, it is not anticipated that the dust will be evenly distributed.  Rather there will 
be localized areas of accumulation where fugitive dust is not completely captured.  If 
the threshold mass of dust were actually evenly distributed, it would typically be an 
extremely thin layer.  This layer would be too thin to create a hazard because the 
entrainment fraction would be much smaller and only a small portion of the dust mass 
would actually be involved in the event.  The inclusion of all accumulated dust mass is 
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conservative in this respect. 

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

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

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

Dust collection equipment should be monitored to ensure it is operating effectively. For 
example, dust collectors using bags operate most effectively between limited pressure 
drops of 2 in. to 5 in. of water (0.50 kPa to 1.24 kPa). An excessive decrease or low 
drop in pressure indicates insufficient coating to trap dust. 

 


