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This report presents draft recommendations for using a ventilated grinder to reduce the 
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of about 0.1 mg/m3. As of 2004, OSHA was in the process of revising this PEL, which 
has been in effect since the 1970s. For more information see  
http://www.osha.gov/SLTC/silicacrystalline/index.html.) 
 
The authors maintain that the local exhaust ventilation provided by the vacuum cleaner 
equipment is the best option for controlling the extremely high levels of silica dust 
generated during tuckpointing. Water spray, used as a dust suppressant in some 
construction tasks, cannot be applied during tuckpointing because its use poses an electric 
shock hazard; water leaking into the unsealed grinder motor could cause a short-circuit. 
In addition to reducing the silica hazard, the dust removal provided by the vacuum 
cleaner provides a clearer view of the work surface and reduces time spent on clean-up, 
according to the authors. Still, some contractors have been reluctant to use the ventilated 
grinders because of concerns that the extra equipment would get in the way of the work 
and slow down the job. But a contracting firm that has been using a ventilated grinder for 
two years told the authors that the dust control system they’ve used has not affected the 
rate of work for their company. This firm does not consider it necessary to include in 
their contract proposals additional time allowances for use of the dust control equipment.  
 

Research Methods 
 
For this study the researchers conducted laboratory and field trials of several grinder 
exhaust systems, all containing the following components: 
 

• A shroud partially enclosing the grinding disc 
• An industrial vacuum cleaner providing air flow and filtration  
• A flexible hose between the shroud and the vacuum cleaner/filter.  

 
Previous experimental studies have shown that the vacuum cleaner needs to maintain a 
minimum air flow volume of 80 cubic feet per minute (cfm) for optimal dust control 
(Heitbrink and Watkins 2001). The vacuum cleaner’s ability to maintain this air flow is 
influenced by the grinder shroud design, the type and size of hose, the mass of dust 
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Preliminary Findings 
 
Exposure monitoring results 
 
The researchers reported on 22 respirable crystalline silica exposure results obtained for 
tuckpointing workers using the ventilated grinders. The silica levels in these samples 
ranged from 0.01 mg/m3 (the analytical limit of detection) to 0.86 mg/m3, all substantially 
lower than the levels of 5 mg/m3 that were found during uncontrolled tuckpointing 
(Shields 1999). Nine of the 22 readings were at or below the NIOSH REL of 0.05 mg/m3. 
Eight readings exceeded the OSHA PEL or 0.1 mg/m3, but all were still less than 10 
times the PEL. These field results indicate that a respirator with an assigned protection 
factor of 10 (such as a half-facepiece air-purifying respirator) would provide sufficient 
protection from the silica dust hazard under conditions similar to those present at the 
study sites.  
 
The video exposure monitoring showed that the ventilated grinders effectively captured 
the dust during mt
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Annex A.  Evaluation of Grinder Ventilation Systems  
 

The ventilation system consists of an industrial vacuum cleaner, flexible hose, and hood 
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Annex  B. Effect of Work Surface on Air Flow 
 
Figure 1 below illustrates the importance of keeping the exhaust take-off (entry) flat 
against the work surface. The 4-inch diameter grinding wheel is turning faster than 
10,000 revolutions per minute (rpm), and the mortar debris has a velocity of 11,000 feet 
per minute (fpm), about 120 miles per hour. The air flow into the exhaust shroud is only 
4000 fpm (about 45 mph). As a result, the exhaust shroud can only capture the dust that is 
directed into the exhaust take-off. When the mortar is intact and the exhaust take-off is 
flush against the surface, the dust is effectively captured (A). When there is a gap 
between the work surface and the exhaust take-off, dust escapes from the system (B).

direc


	Draft Recommendations for a Ventilated Grinder
	William A. Heitbrink, PhD, CIH
	Background
	Research Methods
	Preliminary Findings
	Exposure monitoring results
	Factors affecting air flow
	Draft Recommendations
	Hose: The researchers recommend using a 2-inch diameter hose
	Shroud: The shroud can be purchased separately or as a unit 

	Work practices
	During field trials, the air flows maintained by vacuum clea
	Annex  B. Effect of Work Surface on Air Flow



