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April 23, 2015 

MSHA, Office of Standards, Regulations, and Variances 
l l 00 Wilson Boulevard. Room 2350 
Arlington, Virginia 22209-3939 

nssga 

Re: RIN l219-AB85. Request for Information to Improve the Health and Safety of Coal Miners 
and to Preve;:nt Accidents in Underground Coal Mines; Docket lD No. MSHA-2014-0029 

To Whom It May Concern: 

The National Stone. Sand and Gravel Association (NSSGA) is pleased to submit these comments 
to MSHA with the goal of improving the health and safoty of miners and to prevent accidents in 
underground coal mines. NSSGA's member companies produce crushed stone and sand and 
gravel for a variety or construction. environmental and technical purposes. NSSGA 's Pulverized 
Minerals Dhision (PMD) members produce a variety of products from stone. including rock dust 
used in coal mines. PMD members participated in NJOSH testing of rock dust to improve the 
existing standard. These comments are based in part on the results of those tests. Pursuant to the 
Federal Register notice. the following includes the specific question on rock dust in italics. with 
the response. 

17. What specific tests should be perjbrmed to monitor the quality of rock dust to assure thar 
the rock dmt will effectively suppress an explosion in the mine environment? 

Mine operators should require Certificates of Analysis with each lot from rock dust suppliers 
\\hich documenlc; the lot was tested for the following: 

a. The percentage of product passing through a 200 mesh screen 
b. The percentage of surface treatment applied to the product if treatment is required 
c. Documentation of the lot size 
ct.Contains less than 4% Silica Content 

In addition, the mine operator should receive an annual certification from the rock dust supplier 
that the product produced for this application: 

a. Has been tested for Specific Surface Area and found to be greater than 2.600 square 
meters per gram 

b.Contains less than 1 % Combustible Matter 
c. Passes the caking and dispersability requirements \vhen thoroughly wetted and dried if 

used in a mine with high moisture conditions 

18. What material.\· produce the most effective rock dust? 

Light-colored limestone. marble or dolomite should be preferred as rock dust. They naturally 
contain little to no combustible material. This maJ...es for both a safer (more visibility) working 
environment and most importantly allows operators and MSHA inspectors to quickly identif) 
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areas where float coal is accumulating and re-dusting is required. Dark products do not provide 
these advantages. However, consideration in the standard should be taken to the local 
availability of materials, as some parts of the United States do not have readily available light 
colored stone. 

19. What are the adi•antages. disadvantages, impact on miner health and sqfety. and costs (?.f 
hmiting rock dust to light-colored inert materials, such as limestone and dolomite? 

The lightt:r and whiter the rock dust. the more improved is visibility in the mine and the ability 
for the operator or MSHA inspector to determine areas where float coal is accumulating and 
requires re-dusting. All limestone, marble, and dolomite contain some amount of silica. and a 
fraction of that silica may be respirable. :Vlost deposits have the silica commingled in the crystal 
with the calcium or magnt:sium carbonate, and the silica is difficult to liberate. The testing for 
respirable silica relies on acid digestion of the surrounding matrix. an operation which does not 
occur in mines. So while silica is present, the actual amount liberated and free is small. The 
current testing protocol for silica overestimates the respirable amount. 

Costs of materials are due in part to local availability; consideration in a final standard should be 
given to tht:: availability of light colored stone. 

20. Please provide information on the types of impuriries rhat could degrade rock dus/ 
performance. What tests or mer hods can be used to detect the presence of impurities? 

Some deposits contain low levels of graphite, which is combustible. The graphite is subject to 
the same grinding as the base ore. so a high surface area to mass product is produced. At high 
enough concentrations, a dust explosion could result. However, graphite concentrations at that 
high a level would make the ore useless for any other application so the point is moot. A 
proposed 1% total organic content requirement using a simple ashing procedure (ASTM C637) 
would assure the graphite would not be an issue. 

21. U.'hat particle size distribution.for rock dust would most effectively inert coal dust? Whal 
should he the maximum particle size? Whal should be the minimum particle si::e? Please explain 
and provide the rationale.for your answer. 

Rock dust eITectiveness is primarily a function of particle si1e. The finer the particle size, the 
more surface area per unit mass is available to act as a heat sink. Coarser particles have a 
relatively higher mass/surface area ratio and are less effective in functioning as a ht:at sink. Any 
product that passes the 200 mesh screen (75 microns) at a 95% level would be functional in the 
application. Increased suppression would occur as the particle size is reduced, while the cost of 
the product would rise due to increased energy usage and equipment wear in grinding the 
product. 

22. Determination o.ffine particle size of rock dusr by sieving may be complicated by static 
agglomeration. What resr methodr; should be used to measure the size distribution of rock dust to 
ensure consistent qualify? What are the advantages, disadwmtages. and costs of these tesr 
methods? 
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The Alpine Jet Sieve method (ASTM DM5 I 58) is most preferred to measure particle size at this 
range if static agglomeration conditions exist. This is not an expensive apparatus, as the vacuum 
part alone can be as simple as a ShopVac from any hardware store. Wet screening (ASTM 
D 117) is also an acceptable method, although it is less reliable and subject to some operator 
technique. Neither technique is expensive nor time consuming. If static agglomeration 
conditions do not exist. standard physical shaker sieving is acceptable. 

23. How can the potential of rock dust to cake be minimized? Are subjective and practical 
tests available to determine the caking potential<~( rock du.st? Ifso, please explain and provide 
documentation. 

Rock dust caking can be prevented by coating the surface of the particle with a hydrophobic 
material. This treatment technique is currently practiced for a variety of applications where 
ground limestone or marble is used, particularly plastic applications. The treatment changes the 
surface energy of the ground limestone/marble to a surface energy similar to the plastic. thus 
aiding dispersion. 

A simple test for treated product involves taking a small amount and placing it in a container of 
water. Untreated product will disperse throughout the water and leave it cloudy. Treated 
material will float to the surface as soon as agitation ceases and remain there, leaving the water 
clear. 

2.:/. Please provide information on how fine par1icles ae.~s than 10 [mujm) may increase the 
likelihood of caking in rock dust. 

We have no evidence nor do we believe that fine particles contribute to or encourage caking. 

25. Can rock dust be treated with additives that would reduce caking? Would the addirive 
enhance or diminish the ability of the rock dust particles to quench a coal dust explosion and, 
therej(1re, impact the effectiveness of the rock dust to inert coal dust? Please provide information 
on the chemical composition of any suggested additives, the quantities needed, costs, and 
potential impact on miner health and so.few. ff available, what areas of an underground coal 
mine would need to be treated with non-caking rock dust? Please explain and provide the 
rationale for your answer. 

AH treatment additives are organic in nature. However treatment levels for a product with 95% 
passing 200 mesh would be on the order of 0.1 to 0.3% by weight, far below the I% combustible 
matter threshold. Their contribution to the total organic load would be negligible. 

Current treatment techniques for limestone/marble rely on fatty acids or their metallic 
counterparts, such as stearic acid and calcium stearatc. Any nonMtoxie organic material that 
would adhere to the surface and not migrate would be suitable. ratty acids arc found in everyday 
foodstuffs and cosmetics and are safe. 
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Costs of manufacture will of necessity increase. The costs of the chemicals, new equipment for 
application, the costs of running such equipment, and the costs of new storage silos would need 
to compensated. 

Ambient moisture conditions within the mine should be reviewed when determining treatment 
needs. Mines with low moisture conditions may not experience conditions that create caking 
issues thereby negating the need for treatment. 

26. Applied rock dust must be dispersible to inerl an explosion. What in-mine tests can be used 
to determine the cakin~ resistance (i.e., dispersibility) of applied rock dust? 

A simple test for treated product involves taking a small amount and placing it in a container of 
water. Untreated product will disperse throughout the water and leave it cloudy. Treated 
material will noat to the surface as soon as agitation ceases and remain there, leaving the water 
clear. 

27. How does combustible malerial degrade the perjiJrmance of rock dust? Holt' should A1SHA 
modi.fY the existing .spec(fication in The definilion of rock dust? Please explain and provide 
documentation. 

Some deposits contain graphite, which is combustible. The graphite is su~ject to the same 
grinding as the base ore. so a high surface area to mass product is produced. At high enough 
concentrations, a dust explosion could result. However, graphite concentrations at that high a 
level would make the ore useless for any other application. A proposed 1% total organic content 
requirement using a simple ashing procedure would ensure that graphite and any other organic 
materials are not an issue. 

28. Hol1' should MSHA modify the existinx requirement for.free and combined silica in the 
defini1ion <~(rock dust? Please explain and provide dornmentation. 

Most silica in limestone/marble are not present in the matrix as individual particles. but in 
combination \.,.ith the calcite with makes up limestone/marble. Precision ground limestone 
undergoes an air classification step with separates out oversize for return to the mill and further 
grinding. Since the speci fie gravity of silica at 2.65 glee is virrually identical to calcite (2. 71 
glee). oversize is rejected by the air classifier at the same size fraction. Since silica is more 
difficult to fracture than limestone/marble, the amount passing through the classifier as product is 
typically al a larger median particle diameter than the calcite. 

A rock dust with 95% passing the 200 mesh will have a typical median particle diameter or 
around 20 microns, with 20-30% finer than I 0 microns. 

29. I low can the respirab/e particle size fraclion of rock dust, i.e .. less them I 0 [mu]m, be 
limited, while maintaining the effectiveness of the dust lo suppress the propagation <>fa coal dust 
explosion? Please explain. 
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[n short. it cannot. Any practical effort to increase how well this material disperses will also 
increase the level of respiration. It is possible, but not practical to use a secondary air 
classification process to reduce the 20 to 30% of the> I 0 micron fines in the 200 mesh product. 
However, this will of necessity limit the inerting capability of the product as inerting capability is 
reliant on surface area. The fraction of< I 0 micron particles has a disproportionately large 
percentage of the surface area of the entire product, so removing them would be costly and 
counterproductive. 

Thank you for considering these comments. Please feel free to contact me at 703 526-1064 or 
ecoyner@nssga.org should you have any questions. 

Sincerely, 

~cJ.~ 
Emily W. Coyner 
Director. Environmental Issues 
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