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Overexposure to airborne respirable crystalline silica dust can cause disabling or fatal 
respiratory disease, and mine worker exposure to silica dust continues to be an 
ongoing occupational health concern. Exposures of surface coal mine rock drillers to 
respirable crystalline silica are of particular concern. On surface coal mine drills, 
bailing air flushes the cuttings out of the drill hole. Conveyor belting material is 
typically used to fabricate a shroud around the drill deck in an effort to contain the 
drill dust so that it can be captured by a collector. Dust leakage from the drill shroud 
is usually the worst dust source problem on most drills. The focus of this work is drill 
shroud dust leakage and the relationships of various drill parameters on this leakage. 
Experimental data were obtained and used in combination with dimensional analysis 
to establish these relationships. In general, it is found that airborne respirable dust 
(ARD) concentrations vary in a direct relationship with shroud leakage area and in an 
inverse relationship with drill deck cross-sectional area and shroud height. This work 
expands the testing and dimensional analysis previously reported for collector/bailing 
air flow ratios ranging from 2: I to 4: I to include ratios approaching I: I. A semi­
empirical mathematical model has been developed and expanded to describe ARD 
generation on surface coal mine drills. Geometric parameters included are drill deck 
height and cross-sectional area, shroud leakage associated with the deck shroud, and 
the operational parameters of bailing airflow and dust collector airflow. The 
relationships can be described by logarithmic functions and yield predictive ARD 
values, which fall in the range measured on operating drills for collector/bailing air 
flow ratios greater than 2. However, at values of collector/bailing air flow ratios of 
approximately I. I, the amount of ARD shows minimal respoi1se, if any, to drill deck 
shroud improvements that do not result in near-perfect seals. This is a condition that 
can occur in actual operation and is a substantially different result than previously 
expected and reported. Application of these results should provide mine operators 
with sufficient information to determine (I) the relative magnitude of their dust 
emissions, (2) where they should focus their efforts to reduce A RD emissions and (3) 
the improvement they could reasonably expect to achieve. Given that exposures of 
surface coal mine rock drillers to respirable crystalline silica are of particular concern, 
substantial reductions of airborne silica dust during drilling may be estimated and 
achieved through use of the analysis presented. 
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