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DEFINITIONS – PARAGRAPH (B) OF THE STANDARD

Definitions are included in the standard 
to describe the meaning of terms used. 
Some of these terms are further explained 
as follows:

Action level means an airborne concentration 
of 25 μg/m3 calculated as an 8-hour TWA. 
Exposures at or above the action level trigger 
requirements for exposure assessment. 

Competent person means an individual 
who is capable of identifying existing and 
foreseeable respirable crystalline silica 
hazards in the workplace and who has 
authorization to take prompt corrective 
measures to eliminate or minimize them. 
The competent person must have the 
knowledge and ability necessary to 
implement the written exposure control 
plan required under the standard. 

Employee exposure means the exposure 
to airborne respirable crystalline silica that 
would occur if the employee were not using 
a respirator. 

High-efficiency particulate air (HEPA) filter 
means a filter that is at least 99.97 percent 
efficient in removing mono-dispersed 
particles of 0.3 micrometers in diameter. 
HEPA-filtered vacuuming is an example 
of a housekeeping method that minimizes 

employee exposure to respirable crystalline 
silica, and some Table 1 tasks require HEPA-
filtered vacuuming. 

Objective data means information, such 
as air monitoring data from industry-
wide surveys or calculations based on the 
composition of a substance, demonstrating 
employee exposure to respirable crystalline 
silica associated with a particular product 
or material or a specific process, task, or 
activity. The data must reflect workplace 
conditions closely resembling or with a 
higher exposure potential than the processes, 
types of material, control methods, work 
practices, and environmental conditions in 
the employer’s current operations. 

Physician or other licensed health care 
professional [PLHCP] is an individual whose 
legally permitted scope of practice (i.e., 
license, registration, or certification) allows 
him or her to independently provide or be 
delegated the responsibility to provide some 
or all of the particular healthcare services 
required by this standard. 

Specialist means an American Board 
Certified Specialist in Pulmonary Disease 
or an American Board Certified Specialist in 
Occupational Medicine. 

SPECIFIED EXPOSURE CONTROL METHODS – PARAGRAPH (C) 
OF THE STANDARD

The silica standard for construction provides 
a flexible approach for construction 
employers to achieve compliance. The 
standard includes Table 1, which lists 18 
common tasks using various types of tools 
or equipment found at construction sites. 
For each employee engaged in a task in 
Table 1, employers who choose to follow the 
Table for that task are required to fully and 
properly implement the engineering controls, 

work practices, and respiratory protection 
specified in Table 1. Employers who comply 
with Table 1 are not required to conduct 
exposure assessments or comply with a PEL 
for those employees. 

Employees engaged in the Table 1 task 
means the equipment operator; helpers, 
laborers and other employees who are 
assisting with the task; or any other 
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employee responsible for completing the 
task. For example, an employee operating 
a walk-behind saw and another employee 
helping the operator guide the saw are both 
engaged in the task. An employee operating 
a jackhammer would be engaged in the 
task, but another employee directing traffic 
near the employee jackhammering would 
not be engaged in the task. When Table 1 
requires respiratory protection, employers 
must provide respirators to all employees 
engaged in the task. Employers must 
describe procedures for restricting access of 
employees not engaged in the task as part of 
its Written Exposure Control Plan. 

Fully and properly implemented means that 
controls are in place, are properly operated 
and maintained, and employees understand 
how to use them. Several factors required 
for full and proper implementation of 
controls are listed in the discussion for each 
Table 1 entry below. The presence of large 
amounts of visible dust generally indicates 
that controls are not fully and properly 
implemented. A small amount of dust can be 
expected from equipment that is operating 
as intended by the manufacturer; however, a 
noticeable increase in dust generation during 
the task is a sign that the dust controls are not 
operating correctly. The difference between 
the small amounts of dust generated when 
control measures are working properly and 
the large amount of dust generated during 
tasks when control measures are not used or 
not operated effectively is easily observed. 
When this happens, prompt corrective 
actions are required.

As part of full and proper implementation, 
many Table 1 tasks require the employer 

to operate and maintain tools according to 
manufacturers’ instructions for minimizing 
dust emissions. Manufacturer’s instructions 
for minimizing dust can include: 

 ■ Water flow rates, 
 ■ Vacuum equipment air flow rate and 

capacity, 
 ■ Rotation of the blade (speed, direction), 
 ■ Maintaining and changing blades, and 
 ■ Frequency for changing water.

See sections on Water Delivery Systems and 
Dust Collection Systems for more information 
about the use of controls for respirable 
crystalline silica. 

Several entries in Table 1 have requirements 
for the use of respiratory protection with 
a minimum “assigned protection factor” 
(APF). Paragraph (d)(3)(i)(A) of the Respiratory 
Protection standard (29 CFR 1910.134) includes 
a table that can be used to determine the 
type or class of respirator that will provide 
employees with a particular APF, and it 
can help employers determine the type of 
respirator that would meet the required 
minimum APF specified by Table 1. Employers 
have the flexibility to provide a more 
protective respirator to those employees who 
request one or require the employees to use 
a more protective respirator. See section on 
Determining Task Duration and Requirements 
for Respirator Use for information on how 
to measure task duration to determine 
respiratory protection requirements for 
employees doing one or more Table 1 task. 

Description of Table 1 Entries

This section lists each Table 1 entry and 
explains the requirement for that entry.
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TABLE 1:    Specified Exposure Control Methods When  
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice  
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(i) Stationary masonry saws Use saw equipped with integrated water 
delivery system that continuously feeds 
water to the blade. 

Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions.

None None

Stationary masonry saws must be equipped 
with an integrated water delivery system 
(commercially developed specifically for the 
type of tool in use) that continuously feeds 
water to the blade. The water delivery system 
usually includes a nozzle for spraying water 
attached near the blade that is connected 
to a water basin by a hose and pump. The 
tool must be operated and maintained in 
accordance with manufacturer’s instructions 
to minimize dust emissions. Stationary 
masonry saws equipped with an integrated 
system for blade cooling also suppress dust 
and meet the requirements of Table 1. 

Full and proper implementation of water 
controls on stationary masonry saws 
requires the employer to ensure that: 

 ■ An adequate supply of water for dust 
suppression is used; 

 ■ The spray nozzle is working properly 
to apply water at the point of dust 
generation;

 ■ The spray nozzle is not clogged or 
damaged; and 

 ■ All hoses and connections are intact.

Table 1 does not specify a minimum flow 
rate; however, water must be applied at the 
flow rates specified by the manufacturer.

When using a stationary masonry saw 
indoors or in an enclosed space (areas 
where airborne dust can buildup, such as 
a structure with a roof and three walls), 
employers must provide additional exhaust 
as needed to minimize the accumulation of 
visible airborne dust. 

See the section on Indoors or Enclosed Areas 
for more information. 

Respiratory protection is not required 
for work with stationary masonry saws 
regardless of task duration. 

Worker cutting masonry block on a stationary masonry saw equipped with 
integrated water delivery system that continuously feeds water to the blade. 
Note water supply hose attached to top of shroud around blade.

Photo courtesy of OSHA, International Masonry Institute. The equipment 
shown in this picture is for illustrative purposes only and is not intended as 
an endorsement by OSHA of this company, its products or services.
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TABLE 1:    Specified Exposure Control Methods When  
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice  
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(ii) Handheld power saws 
(any blade diameter)

Use saw equipped with integrated water 
delivery system that continuously feeds 
water to the blade. 

Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions. 

	When used outdoors.
	When used indoors or in an enclosed area.

None 
APF 10 

APF 10 
APF 10

Handheld power saws with any blade 
diameter must be equipped with an 
integrated water delivery system 
(commercially developed specifically for 
the type of tool in use) that continuously 
feeds water to the blade. The water 
delivery system usually includes a nozzle 
for spraying water attached near the 
blade that is connected to a water basin 
via a hose and pump. The tool must be 
operated and maintained in accordance with 
manufacturer’s instructions to minimize dust 
emissions. Handheld power saws equipped 
with an integrated water delivery system for 
blade cooling also suppress dusts and meet 
the requirements of Table 1.

Full and proper implementation of water 
controls on handheld power saws requires 
the employer to ensure that: 

 ■ An adequate supply of water for dust 
suppression is used; 

 ■ The spray nozzle is working properly to 
apply water at the point of dust generation;

 ■ The spray nozzle is not clogged or damaged; 
 ■ All hoses and connections are intact. 

Table 1 does not specify a minimum flow 
rate; however, water must be applied at the 
flow rate specified by the manufacturer. 

When working with handheld power saws 
of any blade diameter, respiratory protection 
with a minimum APF of 10 is required for 
work done outdoors for 
more than four hours per 
shift and for work done 
indoors, or in an enclosed 
location, regardless of 
task duration.

When using a handheld 
saw indoors or in 
enclosed spaces (areas 
where airborne dust 
can buildup, such 
as a structure with a 
roof and three walls), 
employers must provide 
additional exhaust, as 
needed to minimize the 
accumulation of visible 
airborne dust. See the 
section on Indoors or 
Enclosed Areas for more 
information. 

A worker cutting a concrete 
block using a handheld masonry 
saw with an integrated water 
delivery system.

Photo courtesy Husqvarna. 
The equipment shown in 
this picture is for illustrative 
purposes only and is not 
intended as an endorsement 
by OSHA of this company, its 
products or services.
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TABLE 1:    Specified Exposure Control Methods When  
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice  
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(iii) Handheld power saws 
for cutting fiber-cement 
board (with blade diameter 
of 8 inches or less)

For tasks performed outdoors only:

	Use saw equipped with commercially 
available dust collection system. 

	Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions. 

	Dust collector must provide the air flow 
recommended by the tool manufacturer, 
or greater, and have a filter with 99% or 
greater efficiency.

None None

Specialty handheld power saws for cutting 
fiber-cement board (with a blade diameter 
of 8 inches or less) must be equipped with 
commercially available dust collection 
systems and a filter with a 99 percent or 
greater efficiency. The saws must be operated 
and maintained in accordance with the 
manufacturer’s instructions to minimize 
dust emissions, and provide the air flow rate 
recommended by the manufacturer or greater. 
When employers are complying with Table 1, 
the saws must only be used outdoors.

Full and proper implementation of dust 
collection systems on handheld power saws 
for cutting fiber-cement board requires the 
employer to ensure that:

 ■ The shroud or cowling is intact and 
installed in accordance with the 
manufacturer’s instructions; 

 ■ The hose connecting the tool to the vacuum 
is intact and without kinks or tight bends; 

 ■ The filter(s) on the vacuum are cleaned 
or changed in accordance with the 
manufacturer’s instructions to prevent 
clogging; and 

 ■ The dust collection bags are emptied to 
avoid overfilling.

Respiratory protection is not required for 
work outdoors with specialty handheld 
power saws while cutting fiber-cement board 
regardless of task duration. 

Worker cutting fiber-cement board outdoors using a handheld power saw and 
dust collection system. The dust collection system consists of the shroud on 
the saw, hose, and dust collector positioned between the saw horses.

Photo courtesy of NIOSH. 
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TABLE 1:    Specified Exposure Control Methods When  
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice  
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(iv) Walk-behind saws Use saw equipped with integrated water 
delivery system that continuously feeds 
water to the blade. 

Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions. 

	When used outdoors.
	When used indoors or in an enclosed area.

None 
APF 10

None 
APF 10

Walk-behind saws must be equipped 
with an integrated water delivery system 
(commercially developed specifically for 
the type of tool in use) that continuously 
feeds water to the blade. The tool must be 
operated and maintained in accordance with 
manufacturer’s instructions to minimize dust 
emissions. Full and proper implementation of 
water controls on walk-behind saws requires 
the employer to ensure that: 

 ■ An adequate supply of water for dust 
suppression is used; 

 ■ The spray nozzles are working properly 
to apply water at the point of dust 
generation;

 ■ The spray nozzles are not clogged or 
damaged; and

 ■ All hoses and connections are intact. 

Table 1 does not specify a minimum flow 
rate; however, water must be applied at the 
flow rate specified by the manufacturer.

Walk-behind saws used to cut roads and 
cut pavement are most commonly used 
outdoors, though they can also be used 
indoors to cut concrete floors. When using 
walk-behind saws indoors or in enclosed 
areas (areas where airborne dust can 

buildup, such as a structure with a roof 
and three walls), employers must provide 
additional exhaust, as needed to minimize the 
accumulation of visible airborne dust. See 
the section on Indoors or Enclosed Areas for 
more information. 

When working outdoors, respiratory protection 
is not required for work with walk-behind saws 
regardless of task duration. When working 
indoors, or in an enclosed location, respiratory 
protection with a minimum APF of 10 is 
required regardless of task duration. 

Worker using a walk-behind saw with an integrated water delivery system 
to cut asphalt roadway.

Photo courtesy of OSHA.
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TABLE 1:    Specified Exposure Control Methods When  
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice  
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(v) Drivable saws For tasks performed outdoors only:

	Use saw equipped with integrated water 
delivery system that continuously feeds 
water to the blade. 

	Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions.

None None

Drivable saws used to cut silica-containing 
materials (such as concrete, asphalt, 
granite and terrazzo) must be equipped 
with an integrated water delivery system 
(commercially developed specifically for 
the type of tool in use) that continuously 
feeds water to the blade and must be 
operated and maintained in accordance with 
manufacturer’s instructions to minimize dust 
emissions. Employers following Table 1 must 
only allow the saws to be used outdoors. 

Full and proper implementation of water 
controls on drivable saws requires the 
employer to ensure that: 

 ■ An adequate supply of water for dust 
suppression is used; 

 ■ The spray nozzles produce a pattern 
that applies water at the point of dust 
generation;

 ■ The spray nozzles are not clogged or 
damaged; and

 ■ All hoses and connections are intact. 

Respiratory protection is not required 
for work with drivable saws regardless of 
task duration. 

Worker cutting a groove in concrete roadway with drivable saw using 
integrated water delivery system.

Photo courtesy of Husquvarna. The equipment shown in this picture is for 
illustrative purposes only and is not intended as an endorsement by OSHA of 
this company, its products or services.
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TABLE 1:    Specified Exposure Control Methods When  
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice  
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(vi) Rig-mounted core 
saws or drills

	Use tool equipped with integrated water 
delivery system that supplies water to 
cutting surface. 

	Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions. 

None None

Rig-mounted core saws or drills must be 
equipped with an integrated water delivery 
system (commercially developed specifically 
for the type of tool in use) that supplies 
water to the cutting surface, and must be 
operated and maintained in accordance 
with manufacturer’s instructions to minimize 
dust emissions. 

Full and proper implementation of water 
controls on rig-mounted core saws or drills 
requires the employer to ensure that:

 ■ An adequate supply of water for dust 
suppression is used; 

 ■ The spray nozzles produce a pattern 
that applies water at the point of dust 
generation;

 ■ The spray nozzles are not clogged or 
damaged; and 

 ■ All hoses and connections are intact. 

When using rig-mounted core saws or drills 
indoors or in enclosed areas (areas where 
airborne dust can buildup, such as a structure 
with a roof and three walls), employers must 
provide additional exhaust, as needed to 

minimize the accumulation of visible airborne 
dust. See the section on Indoors or Enclosed 
Areas for more information. 

Respiratory protection is not required for 
work with rig-mounted core saws or drills 
regardless of task duration.

A rig-mounted core drill with an integrated water delivery system. 

Photo courtesy of Hilti. The equipment shown in this picture is for illustrative 
purposes only and is not intended as an endorsement by OSHA of this 
company, its products or services.
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TABLE 1:    Specified Exposure Control Methods When  
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice  
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(vii) Handheld and stand-
mounted drills (including 
impact and rotary hammer 
drills)

	Use drill equipped with commercially 
available shroud or cowling with dust 
collection system. 

	Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions. 

	Dust collector must provide the air flow 
recommended by the tool manufacturer, 
or greater, and have a filter with 99% or 
greater efficiency and a filter-cleaning 
mechanism. 

	Use a HEPA-filtered vacuum when 
cleaning holes.

None None

Handheld and stand-mounted drills (including 
impact and rotary hammer drills). Handheld 
and stand-mounted drills must be equipped 
with a commercially available shroud or 
cowling with a dust collection system that 
provides at least the minimum air flow 
recommended by the manufacturer. The dust 
collection system must include a filter 
cleaning mechanism and be equipped with a 
filter with 99 percent or greater efficiency. In 
addition, the tool must be operated and 
maintained in accordance with manufacturer’s 
instructions to minimize dust emissions.

Full and proper implementation of dust 
collection systems on handheld drills 
requires the employer to ensure that:

 ■ The shroud or cowling is intact and 
installed in accordance with the 
manufacturer’s instructions; 

Worker drilling into concrete with a rotary hammer equipped with shroud and 
dust collection system. Note the shroud around drill bit, silver and black hose, and 
dust collector are attached conveniently to the drill.

Photo courtesy of DeWalt. The equipment shown in this picture is for 
illustrative purposes only and is not intended as an endorsement by OSHA of 
this company, its products or services.
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 ■ The hose connecting the tool to the 
vacuum is intact and without kinks or 
tight bends; 

 ■ The filter(s) on the vacuum are cleaned 
or changed in accordance with the 
manufacturer’s instructions; and 

 ■ The dust collection bags are emptied to 
avoid overfilling.

A HEPA-filtered vacuum must be used when 
cleaning holes. Compressed air can be used 
to clean holes when used in conjunction with 
a HEPA-filtered vacuum to capture the dust 
or a hole cleaning kit designed for use with 
compressed air.

When using handheld and stand-mounted 
drills indoors or in enclosed areas (areas 
where airborne dust can buildup, such as 
a structure with a roof and three walls), 
employers must provide additional exhaust, 
as needed to minimize the accumulation 
of visible airborne dust. See the section 
on Indoors or Enclosed Areas for more 
information. 

Respiratory protection is not required when 
using handheld or stand-mounted drills 
equipped with a dust collection system, 
including for overhead drilling, regardless of 
task duration. 

Worker is drilling horizontal holes in a concrete wall using two stand-
mounted drills, each equipped with a dust collector. Note the shrouds around 
drill bits, black hose, and dust collector are attached to the stand.

Photo courtesy of David Rempel, University of California, San Francisco.
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TABLE 1:    Specified Exposure Control Methods When 
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice 
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(viii) Dowel drilling rigs for
concrete

For tasks performed outdoors only:

	Use shroud around drill bit with a
dust collection system. Dust collector
must have a filter with 99% or greater
efficiency and a filter-cleaning
mechanism.

	Use a HEPA-filtered vacuum when
cleaning holes.

APF 10 APF 10

Dowel drills for concrete (i.e., gang drills) are 
drills equipped with multiple drill bits that are 
used to drill several holes at the same time. 
Dowel drills must be equipped with a shroud 
around the drill bit and a dust collection 
system that has a filter with 99 percent 
or greater efficiency. The dust collection 
equipment must be equipped with a filter 
cleaning mechanism. Employers following 
Table 1 must allow dowel drilling rigs to only 
be used outdoors.

Full and proper implementation of dust 
collection systems on dowel drilling rigs 
requires the employer to ensure that:

■ The shroud is intact and installed in
accordance with the manufacturer’s
instructions;

■ The hose connecting the tool to the
vacuum is intact and without kinks or
tight bends;

■ The filter(s) on the vacuum are cleaned
or changed in accordance with the
manufacturer’s instructions; and

■ The dust collection bags are emptied to
avoid overfilling.

A HEPA-filtered vacuum must be used when 
cleaning holes. Compressed air can be used 
to clean holes when used in conjunction with 
a HEPA-filtered vacuum to capture the dust 
or a hole cleaning kit designed for use with 
compressed air.

Respiratory protection with a minimum APF of 
10 is required for all work with dowel drilling 
rigs for concrete regardless of task duration. 

Worker drilling horizontal holes in concrete slab with a dowel drilling rig. The 
shroud surrounds the drill steel where it enters the concrete and the dust 
collector is the canister on the right. Worker is wearing respiratory protection.

Photo courtesy of NIOSH.
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TABLE 1:    Specified Exposure Control Methods When  
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice  
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(ix) Vehicle-mounted 
drilling rigs for rock and 
concrete

Use dust collection system with close 
capture hood or shroud around drill bit with 
a low-flow water spray to wet the dust at the 
discharge point from the dust collector. 

OR 

Operate from within an enclosed cab and 
use water for dust suppression on drill bit.

None

None

None

None

Vehicle-mounted rock and concrete drilling 
rigs must be equipped with a dust collection 
system with a close capture hood or shroud 
around the drill bit, and a low-flow water 
spray to wet the dust discharged from 
the dust collector. This combination of 
local exhaust ventilation (LEV) and water 
application controls dust at all emission 
points that can contribute to the operator’s 
and other employees’ exposures. 

Employers also have the option to have 
the drill operator work within an enclosed 
cab and, when necessary, apply water at 
the drill bit, as described above, to reduce 
exposures to other employees in the area. 
See the section on Enclosed Cabs for more 
information on how to make sure cabs meet 
the requirements of Table 1.

Full and proper implementation of dust 
collection systems on vehicle-mounted drilling 
rigs requires the employer to ensure that:

 ■ The shroud or hood is intact and installed 
in accordance with the manufacturer’s 
instructions; 

 ■ The hose connecting the tool to the vacuum 
is intact and without kinks or tight bends; 

 ■ The filter(s) on the vacuum are cleaned 
or changed in accordance with the 
manufacturer’s instructions; and 

 ■ The dust collection bags are emptied to 
avoid overfilling.

Vehicle-mounted drilling rig using water on the 
drill bit. The enclosed operator’s cab is on the right. 

Photo courtesy of NIOSH.

Full and proper 
implementation of 
water controls on 
vehicle-mounted 
drilling rigs requires 
the employer to 
ensure that: 

 ■ An adequate 
supply of 
water for dust 
suppression 
is used; 

 ■ The spray nozzles are working properly and 
produce a pattern that applies water on the 
discharge point from the dust collector;

 ■ The spray nozzles are not clogged or 
damaged; and

 ■ All hoses and connections are intact.

Respiratory protection is not required for 
work with vehicle-mounted drilling rigs 
regardless of task duration.
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TABLE 1:    Specified Exposure Control Methods When  
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice  
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(x) Jackhammers and 
handheld powered 
chipping tools

Use tool with water delivery system that 
supplies a continuous stream or spray of 
water at the point of impact.

	When used outdoors.
	When used indoors or in an 

enclosed area.

OR 

Use tool equipped with commercially 
available shroud and dust collection system.

Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions. 

Dust collector must provide the air flow 
recommended by the tool manufacturer, 
or greater, and have a filter with 99% or 
greater efficiency and a filter-cleaning 
mechanism. 

	When used outdoors.
	When used indoors or in an 

enclosed area.

 
 

None 
APF 10

None 
APF 10

 
 

APF 10 
APF 10

APF 10 
APF 10

Jackhammers and handheld powered 
chipping tools must be operated using 
either a water delivery system that supplies 
a continuous stream or spray of water at the 
point of impact, or a tool equipped with a 
commercially available shroud and vacuum 
dust collection system. Jackhammers and 
other handheld powered chipping tools must 
be operated and maintained in accordance 
with manufacturer’s instructions to minimize 
dust emissions.

If using the shroud and dust collection 
system, the vacuum dust collection 
system must provide at least the air flow 
recommended by the tool manufacturer, 
and have a filter with 99 percent or greater 
efficiency and a filter cleaning mechanism. 

The water delivery system is not required to 
be integrated or mounted on the tool; it can 
be assembled and installed by the employer. 
However, it must deliver a continuous stream 
or spray of water at the point of impact. 
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Full and proper implementation of water 
controls on jackhammers and other handheld 
powered chipping tools requires the 
employer to ensure that: 

 ■ An adequate supply of water for dust 
suppression is used; 

 ■ The water sprays are working properly 
and produce a pattern that applies water 
at the point of dust generation;

 ■ The spray nozzles are not clogged or 
damaged; and

 ■ All hoses and connections are intact. 

Acceptable water delivery systems include 
direct connections to fixed water lines or 
portable water tank systems. These water 
delivery systems can be operated by one 
worker or could require a second worker to 
supply the water at the point of impact. 

Full and proper implementation of dust 
collection systems requires the employer 
to ensure that:

 ■ The shroud is intact and installed in 
accordance with the manufacturer’s 
instructions; 

 ■ The hose connecting the tool to the 
vacuum is intact and without kinks or 
tight bends; 

 ■ The filter(s) on the vacuum are cleaned 
or changed in accordance with the 
manufacturer’s instructions; and 

 ■ The dust collection bags are emptied to 
avoid overfilling.

Respiratory protection with an APF of 10 
is required when the task is done outdoors 
for more than four hours per shift, or when 
the task is done indoors or in an enclosed 
location regardless of task duration. 

When working indoors or in an enclosed 
space (areas where airborne dust can 
buildup, such as a structure with a roof 
and three walls), employers must provide 
additional exhaust, as needed to minimize the 
accumulation of visible airborne dust. See 
the section on Indoors or Enclosed Areas for 
more information. 

Jackhammer equipped with water spray delivery system to control dust. The 
water nozzle is mounted on the jackhammer frame just to the right of the 
chisel. Note the wet concrete on left from the water spray.

Photo courtesy of CPWR, Norman Zuckerman.
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TABLE 1:    Specified Exposure Control Methods When  
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice  
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(xi) Handheld grinders 
for mortar removal (i.e., 
tuckpointing)

Use grinder equipped with commercially 
available shroud and dust collection 
system. 

Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions. 

Dust collector must provide 25 cubic feet 
per minute (cfm) or greater of airflow per 
inch of wheel diameter and have a filter 
with 99% or greater efficiency and a 
cyclonic pre-separator or filter-cleaning 
mechanism.

APF 10 APF 25

Handheld grinders for mortar removal 
(i.e., tuckpointing). Tuckpointing involves 
removing deteriorating mortar from between 
bricks using a handheld grinder and replacing 
it with fresh mortar. 

The handheld grinders must be equipped 
with a commercially available shroud and 
dust collection system and operated and 
maintained in accordance with manufacturer’s 
instructions to minimize dust emissions. The 
dust collection system must provide at least 
25 cfm of air flow per inch of wheel diameter 
and have a filter that has a 99 percent or 
greater efficiency and either a cyclonic pre-
separator or a filter-cleaning mechanism. 
Cyclonic pre-separators and filter-cleaning 
mechanisms improve the suction of dust 
collection systems by preventing debris from 
building up on the filter. 

Full and proper implementation of dust 
collection systems on handheld grinders 
requires the employer to ensure that:

 ■ The shroud is intact, encloses most of 
the grinding blade, and is installed in 
accordance with the manufacturer’s 
instructions; 

 ■ The hose connecting the tool to the 
vacuum is intact and without kinks or tight 
bends; 

 ■ The filter(s) on the vacuum are cleaned 
or changed in accordance with the 
manufacturer’s instructions; 

 ■ The dust collection bags are emptied to 
avoid overfilling;

 ■ The blade is kept flush against the surface 
whenever possible; and 

 ■ The tool is operated against the direction 
of blade rotation, whenever practical. 
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When using handheld grinders for mortar 
removal indoors or in enclosed areas (areas 
where airborne dust can buildup, such as 
a structure with a roof and three walls), 
employers must provide additional exhaust 
if needed to minimize the accumulation 
of visible airborne dust. See the section 
on Indoors or Enclosed Areas for more 
information on how to determine when those 
work situations apply. 

Respiratory protection with a minimum APF 
of 10 is required for work with handheld 
grinders for mortar removal lasting four 
hours or less in a shift. Respiratory protection 
with a minimum APF of 25 is required for 
work lasting more than four hours per shift.

Worker grinding mortar from between bricks with a handheld grinder 
equipped with a shroud and dust collection system. In addition, worker is 
using respiratory protection.

Photo courtesy of OSHA, International Masonry Institute.
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TABLE 1:    Specified Exposure Control Methods When  
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice  
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(xii) Handheld grinders for 
uses other than mortar 
removal

For tasks performed outdoors only:

Use grinder equipped with integrated 
water delivery system that continuously 
feeds water to the grinding surface. 

Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions. 

OR 

Use grinder equipped with commercially 
available shroud and dust collection system. 

Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions. 

Dust collector must provide 25 cubic feet 
per minute (cfm) or greater of airflow per 
inch of wheel diameter and have a filter 
with 99% or greater efficiency and a 
cyclonic pre-separator or filter-cleaning 
mechanism.

	When used outdoors.
	When used indoors or in an 

enclosed area. 

None 
 

 
 

 

 
 

 
 
 
 
 

None

None

None 
 

 
 

 

 
 

 
 
 
 
 

None

APF 10

Handheld grinders may also be used for 
tasks other than mortar removal, such as to 
remove thin layers of concrete and surface 
coatings. Two control options may be used: 
(1) A grinder equipped with an integrated 
water delivery system (commercially 
developed specifically for the type of tool 
in use) that continuously feeds water to the 
grinding surface operated for outdoor work 
only; and (2) a dust collector equipped with 

a commercially available shroud and dust 
collection system with the same features as 
the dust collection system used for mortar 
removal for outdoor and indoor work. The 
dust collector must be rated to provide 25 
cfm or greater air flow per inch of wheel 
diameter, have a filter with a 99 percent 
or greater efficiency, and a cyclonic pre-
separator or filter-cleaning mechanism. 
Cyclonic pre-separators and filter-cleaning 



OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION22

mechanisms improve the suction of dust 
collection systems by preventing debris from 
building up on the filter. The grinder and both 
controls must be operated and maintained in 
accordance with manufacturer’s instructions 
to minimize dust emissions. 

The integrated water delivery system can 
be a free-flowing water system designed 
for blade cooling as well as manufacturers’ 
systems designed for dust suppression 
alone. This option applies only when grinders 
are used outdoors. 

Full and proper implementation of water 
controls on grinders requires the employer 
to ensure that: 

 ■ An adequate supply of water for dust 
suppression is used; 

 ■ The spray nozzles are working properly 
and produce a pattern that applies water 
at the point of dust generation;

 ■ The spray nozzles are not clogged or 
damaged; and 

 ■ All hoses and connections are intact.

Handheld grinders equipped with dust 
collection systems may be used outdoors or 
indoors. Full and proper implementation of 
dust collection systems on handheld grinders 
requires the employer to ensure that:

 ■ The shroud is intact and installed in 
accordance with the manufacturer’s 
instructions; 

 ■ The hose connecting the tool to the 
vacuum is intact and without kinks or 
tight bends; 

 ■ The filter(s) on the vacuum are cleaned 
or changed in accordance with the 
manufacturer’s instructions; and 

 ■ The dust collection bags are emptied to 
avoid overfilling.

Respiratory protection is not required when 
water-based dust suppression systems are 
used regardless of task duration. When dust 
collection systems are used, respiratory 
protection with a minimum APF of 10 is 
required only when engaged in a task indoors 
or in an enclosed location for more than four 
hours per shift.

When using handheld grinders indoors or in 
enclosed areas (areas where airborne dust 
can buildup, such as a structure with a roof 
and three walls), employers must provide 
additional exhaust as needed to minimize the 
accumulation of visible airborne dust. See 
the section on Indoors or Enclosed Areas for 
more information. 

Worker grinding concrete floor with grinder attached to dust 
collector (background).

Photo courtesy of the University of Washington.
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TABLE 1:    Specified Exposure Control Methods When  
Working with Materials Containing Crystalline Silica

Equipment/Task
Engineering and Work Practice  
Control Methods

Required Respiratory Protection 
and Minimum Assigned 
Protection Factor (APF) 

≤ 4 hours/shift > 4 hours/shift

(xiii) Walk-behind milling 
machines and floor 
grinders

Use machine equipped with integrated 
water delivery system that continuously 
feeds water to the cutting surface. 

Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions. 

OR 

Use machine equipped with dust collection 
system recommended by the manufacturer. 

Operate and maintain tool in accordance 
with manufacturer’s instructions to 
minimize dust emissions. 

Dust collector must provide the air flow 
recommended by the manufacturer, or 
greater, and have a filter with 99% or 
greater efficiency and a filter-cleaning 
mechanism. 

When used indoors or in an enclosed area, 
use a HEPA-filtered vacuum to remove 
loose dust in between passes.

None

None

None

None

Two control options may be used when 
using walk-behind milling machines and 
floor grinders. Regardless of control option 
used, the tool must also be operated 
and maintained in accordance with 
manufacturer’s instructions for minimizing 
dust emissions. 

Option one is to use an integrated water 
delivery system (commercially developed 
specifically for the type of tool in use) that 

continuously feeds water to the cutting 
surface. Table 1 does not specify a minimum 
flow rate; however, water must be applied at 
flow rates specified by the manufacturer. 

Full and proper implementation of water 
controls on walk-behind milling machines 
and floor grinders requires the employer to 
ensure that: 

 ■ An adequate supply of water for dust 
suppression is used; 
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■ The spray nozzles are working properly
and produce a pattern that applies water
at the point of dust generation;

■ The spray nozzles are not clogged or
damaged; and

■ All hoses and connections are intact.

Option two is to use a dust collection system 
recommended by the manufacturer of 
the milling machine or floor grinder and a 
filter with 99 percent or greater efficiency 
and a filter-cleaning mechanism. The dust 
collection system used must be capable of 
maintaining the air flow recommended by the 
manufacturer.

Full and proper implementation of dust 
collection systems on walk-behind milling 
machines and floor grinders requires the 
employer to ensure that:

■ The hose connecting the tool to the
vacuum is intact and without kinks or
tight bends;

■ The filter(s) on the vacuum are cleaned
or changed in accordance with the
manufacturer’s instructions to prevent
clogging; and

■ The dust collection bags are emptied to
avoid overfilling.

When using a dust collector system indoors 
or in enclosed areas (areas where airborne 
dust can buildup, such as a structure with 
a roof and three walls), loose dust must 
be cleaned with a HEPA-filtered vacuum in 
between passes of the milling machine or 

floor grinder to prevent the loose dust from 
being re-suspended. Removing loose dust 
with a HEPA vacuum also maximizes vacuum 
suction by improving the seal between the 
machine and floor. For indoor and enclosed 
spaces, employers must provide additional 
ventilation as needed to minimize the 
accumulation of visible airborne dust. See 
the section on Indoors or Enclosed Areas for 
more information. 

Respiratory protection is not required for 
work with walk-behind milling machines and 
floor grinders regardless of task duration.

Worker milling granite floor indoors with milling machine and dust collection 
system (background).

Photo courtesy of OSHA.
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