
What is crystalline silica?
Crystalline silica is a basic component of soil,

sand, granite, and many other minerals.  Quartz
is the most common form of crystalline silica.
Cristobalite and tridymite are two other forms
of crystalline silica.  All three forms may become
respirable size particles when workers chip, cut,
drill, or grind objects that contain crystalline silica.

What are the hazards
of crystalline silica?

Silica exposure remains a serious threat to
nearly 2 million U.S. workers, including more than
100,000 workers in high risk jobs such as abrasive
blasting, foundry work, stonecutting, rock drilling,
quarry work and tunneling. The seriousness of
the health hazards associated with silica exposure
is demonstrated by the fatalities and disabling
illnesses that continue to occur in sandblasters and
rockdrillers. Crystalline silica has been classified
as a human lung carcinogen.  Additionally, breathing
crystalline silica dust can cause silicosis, which
in severe cases can be disabling, or even fatal.
The respirable silica dust enters the lungs and
causes the formation of scar tissue, thus reducing
the lungs’ ability to take in oxygen.  There is no
cure for silicosis.  Since silicosis affects lung function,
it makes one more susceptible to lung infections
like tuberculosis.  In addition, smoking causes
lung damage and adds to the damage caused by
breathing silica dust.

What are the symptoms of silicosis?
Silicosis is classified into three types:

chronic/classic, accelerated, and acute.
Chronic/classic silicosis, the most common,

occurs after 15–20 years of moderate to low
exposures to respirable crystalline silica.  Symptoms
associated with chronic silicosis may or may not be
obvious; therefore, workers need to have a chest
x-ray to determine if there is lung damage.  As the
disease progresses, the worker may experience
shortness of breath upon exercising and have clinical
signs of poor oxygen/carbon dioxide exchange.
In the later stages, the worker may experience
fatigue, extreme shortness of breath, chest pain,
or respiratory failure.

Accelerated silicosis can occur after 5–10
years of high exposures to respirable crystalline
silica.  Symptoms include severe shortness of
breath, weakness, and weight loss. The onset of
symptoms takes longer than in acute silicosis.

Acute silicosis occurs after a few months
or as long as 2 years following exposures to
extremely high concentrations of respirable
crystalline silica.  Symptoms of acute silicosis
include severe disabling shortness of breath,
weakness, and weight loss, which often leads
to death.

Where are construction workers
exposed to crystalline silica?

Exposure occurs during many different
construction activities.  The most severe exposures
generally occur during abrasive blasting with sand
to remove paint and rust from bridges, tanks,
concrete structures, and other surfaces.  Other
construction activities that may result in severe
exposure include:  jack hammering, rock/well
drilling, concrete mixing, concrete drilling, brick and
concrete block cutting and sawing, tuck pointing,
tunneling operations.

Where are general industry employees
exposed to crystalline silica dust?

The most severe exposures to crystalline silica
result from abrasive blasting, which is done to clean
and smooth irregularities from molds, jewelry,
and foundry castings, finish tombstones, etch or
frost glass, or remove paint, oils, rust, or dirt form
objects needing to be repainted or treated. Other
exposures to silica dust occur in cement and brick
manufacturing, asphalt pavement manufacturing,
china and ceramic manufacturing and the tool and
die, steel and foundry industries.  Crystalline silica
is used in manufacturing, household abrasives,
adhesives, paints, soaps, and glass.  Additionally,
crystalline silica exposures occur in the maintenance,
repair and replacement of refractory brick
furnace linings.

In the maritime industry, shipyard employees
are exposed to silica primarily in abrasive
blasting operations to remove paint and clean
and prepare steel hulls, bulkheads, decks, and
tanks for paints and coatings.

How is OSHA addressing
exposure to crystalline silica?

OSHA has an established Permissible Exposure
Limit, or PEL, which is the maximum amount of
crystalline silica to which workers may be exposed
during an 8-hour work shift (29 CFR 1926.55,
1910.1000).  OSHA also requires hazard
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communication training for workers exposed
to crystalline silica, and requires a repirator
protection program until engineering controls are
implemented. Additionally, OSHA has a National
Emphasis Program (NEP) for Crystalline Silica
exposure to identify, reduce, and eliminate health
hazards associated with occupational exposures.

What can employers/employees
do to protect against exposures
to crystalline silica?
■■■■■ Replace crystalline silica materials with safer

substitutes, whenever possible.
■■■■■ Provide engineering or administrative controls,

where feasible, such as local exhaust ventilation,
and blasting cabinets. Where necessary to reduce
exposures below the PEL, use protective
equipment or other protective measures.

■■■■■ Use all available work practices to control
dust exposures, such as water sprays.

■■■■■ Wear only a N95 NIOSH certified respirator,
if respirator protection is required.  Do not
alter the respirator.  Do not wear a tight-fitting
respirator with a beard or mustache that prevents
a good seal between the respirator and the face.

■■■■■ Wear only a Type CE abrasive-blast
supplied-air respirator for abrasive blasting.

■■■■■ Wear disposable or washable work clothes
and shower if facilities are available.  Vacuum
the dust from your clothes or change into
clean clothing before leaving the work site.

■■■■■ Participate in training, exposure monitoring,
and health screening and surveillance
programs to monitor any adverse health
effects caused by crystalline silica exposures.

■■■■■ Be aware of the operations and job tasks creating
crystalline silica exposures in your workplace
environment and know how to protect yourself.

■■■■■ Be aware of the health hazards related to
exposures to crystalline silica.  Smoking adds
to the lung damage caused by silica exposures.

■■■■■ Do not eat, drink, smoke, or apply cosmetics
in areas where crystalline silica dust is present.
Wash your hands and face outside of dusty
areas before performing any of these activities.

■■■■■ Remember:  If it’s silica, it’s not just dust.

How can I get more information
on safety and health?

OSHA has various publications, standards,
technical assistance, and compliance tools to
help you, and offers extensive assistance through
workplace consultation, voluntary protection
programs, strategic partnerships, alliances, state
plans, grants, training, and education. OSHA’s
Safety and Health Program Management
Guidelines (Federal Register 54:3904-3916,
January 26, 1989) detail elements critical to the
development of a successful safety and health
management system. This and other information
are available on OSHA’s website.

■■■■■ For one free copy of OSHA publications,
send a self-addressed mailing label to OSHA
Publications Office, 200 Constitution Avenue
N.W., N-3101, Washington, DC 20210; or
send a request to our fax at (202) 693–2498,
or call us toll-free at (800) 321–OSHA.

■■■■■ To order OSHA publications online at
www.osha.gov, go to Publications and
follow the instructions for ordering.

■■■■■ To file a complaint by phone, report an
emergency, or get OSHA advice, assistance,
or products, contact your nearest OSHA office
under the U.S. Department of Labor listing in
your phone book, or call toll-free at (800)
321– OSHA (6742). The teletypewriter
(TTY) number is (877) 889–5627.

■■■■■ To file a complaint online or obtain more
information on OSHA federal and state
programs, visit OSHA’s website.

This is one in a series of informational fact
sheets highlighting OSHA programs, policies,
or standards. It does not impose any new
compliance requirements. For a comprehensive list
of compliance requirements of OSHA standards
or regulations, refer to Title 29 of the Code of
Federal Regulations. This information will be made
available to sensory-impaired individuals upon
request. The voice phone is (202) 693–1999.
See also OSHA’s website at www.osha.gov.
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OSHA’s Proposed Crystalline Silica Rule: 
Overview
Workers who inhale very small crystalline silica particles are at increased risk of 
developing serious silica-related diseases. These tiny particles (known as “respirable” 
particles) can penetrate deep into workers’ lungs and cause silicosis, an incurable 
and sometimes fatal lung disease. Crystalline silica exposure also puts workers at 
risk for developing lung cancer, other potentially debilitating respiratory diseases 
such as chronic obstructive pulmonary disease (COPD), and kidney disease.

To improve worker protection, OSHA is proposing two new crystalline silica 
standards: one for general industry and maritime, and the other for construction. 
The proposals are based on extensive review of scientific evidence, current industry 
consensus standards, and OSHA’s outreach, including stakeholder meetings, 
conferences, and meetings with employer and employee organizations.

OSHA encourages the public to participate in this rulemaking. Information on 
submitting comments on the proposed rule and participating in public hearings can 
be found at www.osha.gov/silica. Your input will help OSHA develop a final rule that 
adequately protects workers, is feasible for employers, and is based on the best 
available evidence.

Why is OSHA proposing a crystalline 
silica rule?
OSHA’s current permissible exposure limits 
(PELs) for crystalline silica were adopted in 1971 
and have not been updated since that time. They 
do not adequately protect workers; they are 
outdated, inconsistent and hard to understand.

•	 Strong evidence shows that current PELs do 
not adequately protect worker health. The 
current PELs are based on research from the 
1960s and earlier and do not reflect more 
recent scientific evidence. For example, since 
the current PELs were adopted, the U.S. 
National Toxicology Program, the International 
Agency for Research on Cancer, and the 
National Institute for Occupational Safety and 
Health have all identified respirable crystalline 
silica as a human carcinogen.

•	 The current PELs are formulas that are difficult 
for many employers to understand; the PELs 
for construction and shipyards are based on a 
method for measuring worker exposures that has 
not been commonly used for more than 40 years.

•	 The current PELs for construction and 
shipyard workers allow them to be exposed to 
risks that are over twice as high as for workers 
in general industry. The proposed rule would 
provide consistent levels of protection for 
workers in all sectors covered by the rule.

How will the proposed rule protect 
workers?
The proposed rule is expected to prevent thousands  
of deaths from silicosis, lung cancer, other 
respiratory diseases, and kidney disease. OSHA 
estimates that the proposed rule will save nearly 700 
lives and prevent 1,600 new cases of silicosis per 
year once the full effects of the rule are realized.

“In the absence of effective specific 
treatment for silica-related diseases, the 
only approach remains primary prevention, 
i.e., control of exposure to respirable silica.”

Official Statement of the American Thoracic Society 
on the Adverse Effects of Crystalline Silica Exposure

www.osha.gov/silica


DSG FS-3683   08/2013

This is one in a series of informational fact sheets highlighting OSHA programs, policies or 
standards. It does not impose any new compliance requirements. For a comprehensive list of 
compliance requirements of OSHA standards or regulations, refer to Title 29 of the Code of Federal 
Regulations. This information will be made available to sensory-impaired individuals upon request.  
The voice phone is (202) 693-1999; teletypewriter (TTY) number: (877) 889-5627.

Who would be affected by the 
proposed rule? 
About 2.2 million workers are exposed to 
respirable crystalline silica in their workplaces. 
The majority of these workers, about 1.85 million, 
are in the construction industry. Exposures 
occur when workers cut, grind, crush, or drill 
silica-containing materials such as concrete, 
masonry, tile, and rock. About 320,000 workers 
are exposed in general industry operations such 
as brick, concrete, and pottery manufacturing, as 
well as operations using sand products, such as 
foundry work and hydraulic fracturing (fracking) 
of oil and gas wells. Workers are also exposed 
during sandblasting in general industry and 
maritime workplaces. 

What would the proposed rule require? 
Workers’ exposures would be limited to a new 
PEL of 50 micrograms of respirable crystalline 
silica per cubic meter of air (μg/m3), averaged 
over an 8-hour day. The new PEL would be the 
same in all industries covered by the rule. 

The proposed rule also includes provisions for 
measuring how much silica workers are exposed 
to, limiting workers’ access to areas where silica 
exposures are high, using effective methods for 
reducing exposures, providing medical exams to 
workers with high silica exposures, and training 
for workers about silica-related hazards and how 
to limit exposure. These provisions are similar 
to industry consensus standards that many 
responsible employers have been using for years, 
and the technology to better protect workers is 
already widely available.

Lowering silica exposure can generally be 
accomplished by using common dust control 
methods, such as wetting down work operations 
to keep silica-containing dust from getting into the 
air, enclosing an operation (“process isolation”), or 
using a vacuum to collect dust at the point where it 
is created before workers can inhale it.

A worker using a grinder with an attached vacuum dust 
collection system. The vacuum pulls dust through the 
hose, where it is captured by filters. (Photo courtesy of the 
University of Washington)

A worker cutting concrete block using a handheld saw that 
applies water to the blade. The water reduces the amount of 
silica-containing dust that gets in the air.

What economic effects are expected? 
The proposed rule is estimated to provide 
average net benefits of about $2.8 to $4.7 billion 
annually over the next 60 years. It is expected 
to result in annual costs of about $1,242 for the 
average workplace covered by the rule. The 
annual cost to a firm with fewer than twenty 
employees would be less, averaging about 
$550. The proposed rule is expected to have no 
discernible impact on total U.S. employment.  

How can I learn more about the 
proposed rule? 
Visit OSHA’s Silica Rulemaking webpage at 
www.osha.gov/silica.

www.osha.gov/silica
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Silica Hazard Alert

08-019V3

Exposures to respirable crystalline silica dust during 
construction activities can cause serious respiratory 
disease.  Each year more than 300 U.S. workers die 
from silicosis and thousands more are diagnosed 
with the lung disease. It is frequently misdiagnosed, 
so actual numbers may be higher.

The Source: The Source: 

Silica is a natural mineral that comes in several 
forms, some more hazardous than others. Typically, 
it’s the crystalline forms that are of greatest concern. 

Silica can be present in large quantities in certain 
types of rocks and sand. Construction materials 
made from these natural ingredients then become 
the source of exposure associated with several of 
the construction trades, such as tile roofs, masonry 
and concrete fi nishing or re-fi nishing. 

The Hazard: The Hazard: 

Breathing too 
much dust 
containing the 
crystalline forms 
of silica particles 
small enough to 
enter the deep 
parts of the 
lung can cause 
“silicosis”, which 
is a scarring of 
the lung tissues, 
cancer and other forms of lung disease, including 
an increased risk of getting tuberculosis. It usually 
takes several years before you know that you have 
a problem. Higher exposures can produce health 
problems much sooner. At fi rst, there can be no 
symptoms of disease, and then shortness of breath, 
fatigue, severe cough and chest pain can develop 
later on. Short of a lung transplant, silicosis can not 
be reversed, so best to minimize exposures now to 
prevent disability later in life.

The Types of Operations:The Types of Operations:

The following are some examples of work-
operations where the Cal/OSHA 8-hour average 
PEL of 0.1 mg/m3 for crystalline silica can be 
exceeded. There may very well be other operations 
you do, not listed here, that can also produce 
excessive exposure levels, such as dry grinding on 
granite counter tops.

Where to go for more info on the types of exposures you 
might expect, along with some control measures:   

* http://depts.washington.edu/silica/index.html 

* http://www.cdc.gov/niosh/topics/construction/

Tuck point grinding

Surface grinder

Rock drill

Broom or shovel

Jackhammer / chipping gun

Hand-held masonry saw

Road mill

Backhoe, excavator, bulldozer

Walk-behind concrete saw

Mixing concrete, grout, etc

Bobcat

Best Ways For Employees To Best Ways For Employees To 
Protect Themselves:Protect Themselves:

Knowledge, equipment and work practices:

Ask your employer if your work can produce   
 excessive silica dust exposure, and what   
 control measures are to be used. 

Where possible, work with products that don’t   
 contain silica.

For example, there are a variety of    
 materials such as glass beads, pumice,   
 sawdust, steel grit, shot, and walnut shells   
 that are available as substitutes for    
 sandblasting operations.

Understand the hazards and take the    
 appropriate preventative measures.

Minimize dust getting into the air you breath:

Use equipment designed to cut, saw and   
 grind wet or use ventilation that captures the  
 dust as it is created.

Proper use and preventive maintenance  
 is critical.

•

•

◊

•

•

◊

*
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Training Requirements Checklist Training Requirements Checklist 
for Employees Exposed to Dust for Employees Exposed to Dust 
Generated from Concrete and Generated from Concrete and 
Masonry Materials.  Masonry Materials.  

Who? 

All employees and their supervision required to   
 work with or around powered tools and    
 equipment used to cut, grind, core,    
 or drill concrete or masonry materials.

•

NOTE: Reference T8CCR Section 1530.1 for details, along with other applicable Cal/OSHA standards. 1530.1 is 
applicable to most concrete and masonry activities; there can be a number of other sources of silica at a construction 
site that can be a signifi cant health hazard.

Don’t smoke tobacco products.

Never use compressed air to clean dust off   
 equipment, surfaces or your clothes. Where   
 safely feasible, use water or a HEPA   
 vacuum. Consider using disposable or re-  
 usable clothing that stays at the work site.

Minimize dust generation when working with  
 or around silica-containing materials.

Handle and dispose of waste materials   
 without generating airborne dust. 

Use a HEPA vacuum, squeegee instead  
 of broom, or sweeping compound, in   
 that order

You may still have excessive exposure despite 
using controls, which means you may still need 
to use an appropriate respirator, along with a 
good respirator protection program. Establish 
defi ned areas beyond which protection is 
required. [Reference T8CCR, Section 5144 for 
details on respirator requirements]

◊

◊

◊

◊

*

Supervisors are required to go through   
 additional training.

When? 

Before their initial assignment in which these   
 operations will be conducted, and

Repeated at least annually.

What? 

Potential health effects, including silicosis, lung   
 cancer, chronic obstructive lung disease and   
 loss of lung function. Refer to the MSDS and   
 the NIOSH Website.

Methods to be used to control airborne dust   
 exposures, such as wet-cutting, local exhaust   
 systems, and isolation of the process.

These procedures will likely be new to the   
 company, therefore ensure that    
 the company’s Code of Safe Practice(s) are   
 updated to refl ect the new operations.

Proper use and maintenance of dust control   
 equipment, including safe handling of collected   
 waste.

Good personal hygiene and housekeeping,   
 including, 

Not smoking tobacco products

Avoiding activities that can contribute to   
 generation of airborne dust 

Cleaning up without generating airborne dust.

For supervisors, also include:

Identifi cation of tasks that may result in   
 employee exposures.

Implementation procedures for the control   
 methods employees are to use. 

Outlining the pre-operational steps the   
 supervisors need to go through to   
 identify hazards is critical to preventing   
 exposures to begin with.  If the    
 hazard can be eliminated through some   
 sort of control, the likelihood an    
 employee is overexposed to airborne   
 silica dust is greatly diminished. 

◊

•

•

•

•

◊

•

•

◊

◊

◊

•

◊

◊

*
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Find out more about silica:
•	 www.silica-safe.org, a one-stop resource for information about silica exposures and controls

•	 www.cpwrConstructionSolutions.org, to find tools and controls for silica dust and other hazards

•	 www.elcosh.org, for training materials, handouts and more

•	 www.niosh.gov, the National Institute of Occupational Safety and Health (NIOSH)

•	 www.osha.gov/workers.html, the Occupational Safety and Health Administration’s site for workers

Find out more about  
construction hazards.

Get more of these Hazard Alert cards – 
and cards on other topics. 

Call 301-578-8500

©2011, CPWR – The Center for Construction Research and Training. All rights reserved. CPWR is the research, training, and service arm of the Building and Construction Trades Dept., AFL-CIO, and works to reduce or eliminate safety and health hazards construction workers 
face on the job. Production of this card was supported by Grant OH009762 from the National Institute for Occupational Safety and Health (NIOSH). The contents are solely the responsibility of the authors and do not necessarily represent the official views of NIOSH.

Cover photo used with permission of the New Jersey Department of Health and Senior Services’ NIOSH-funded Silicosis Surveillance Project. www.cpwr.com

Are you in danger?

Then the answer is YES. 
The dust around you contains silica – and breathing it  

can be deadly.

 Use Water 
  Water can keep silica dust out of the air – and out 
of your lungs. Use tools with water attachments to control 
dust at the source. Water can also keep dust down during 
activities like sweeping and demolition.

 Use a Vacuum 
  Use tools with vacuum attachments to capture the 
dust right where it starts. Dust is drawn into a hood or cover 
attached to the tool, through a hose, and into a HEPA-filter 
vacuum. The dust doesn’t get into the air – or your lungs.

2

 Wear a Respirator 
  When other controls don’t work well enough  
and your work creates more silica dust than OSHA allows,  
your employer is required to have a full, written respiratory 
protection program. Respirators can protect your lungs  
from dangerous dust.

3

Note: Abrasive blasting and sandblasting cause extreme exposure.  
You must use a special Type CE respirator.

Protect Yourself: Three Methods

B
r
eathe Sil

ic
a

Do
n’t

BS
If you think you are in danger:

Contact your supervisor. Contact your union.

Call OSHA
1-800-321-OSHA

•	 abrasive	or	sand	blast

•	 crush	or	demolish	

•	 jackhammer

•	 grind

•	 drill

•	 cut	or	saw

If you do the following to these materials…

•	 concrete

•	 mortar

•	 and	some	paints

•	 sand

•	 rock

•	 masonry

Silica can be found in many building materials including…

Why it’s deadly
You can be in danger even if  
you don’t see the dust.

When you breathe dust that  
contains silica, the tiny particles 
damage your lungs. 

Silicosis can form in your lungs in  
as little as a few weeks of very high dust exposure. Even 
breathing small amounts over time can cause disease  
years later. By the time it gets hard to breathe, you are 
already sick and there is no cure for silicosis.

Silica dust also causes lung cancer, increases your 
chance of getting tuberculosis, and has been linked to  
COPD and other illnesses.

SILICA
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Working with Cement Roofing Tiles: a Silica
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Summary Statement: Brochure outlining describing how roofers are at risk,

explaining what silicosis is, and steps workers can take to protect themselves. 

The Facts

Cement tiles are used on roofs across the United States but are more common in

the Southern states

Cement tiles can contain silica. The silica content of cement tiles should be listed by

the tile manufacturer on a material safety data sheet.

Cutting, crushing, drilling, or blasting the tiles creates silica-containing dust, which

workers breathe in.

Overexposure to silica can cause silicosis.

Over 1,000,000 U.S. workers are at risk for developing silicosis each year.

Each year more than 200 U.S. workers die from silicosis and hundreds more

become disabled.

Over 1,000,000 U.S. workers are at risk for developing silicosis each year.

Each year more than 200 U.S. workers die from silicosis and hundreds more

become disabled.

What is Silicosis?

Silicosis is a lung disease caused by breathing dust that has silica in it. The term

“respirable silica” is used for silica particles that are small enough to be inhaled and

deposited in the deepest parts of the lung. If workers inhale too much respirable silica

dust, it causes scar tissue to develop in the lungs, resulting in silicosis. Lung damage

may be permanent and disabling and may lead to death. There is no cure for silicosis,

but it can be prevented.

How Roofers are at Risk
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Although respirable silica is a recognized health hazard in the construction industry, only

recently has this exposure been documented in roofers. NIOSH has measured

respirable silica levels up to four times the recommended exposure limit around roofers

cutting cement products such as when roofing tiles are cut during the installation

process. This cutting generates clouds of silica-containing dust. Respirable silica

exposure may also occur when blowers or dry sweeping methods are used to clean

the roof. This practice can produce large silica-containing dust clouds. NIOSH does not

recommend this practice. Anyone who inhales dust generated by cutting cement.

Symptoms of Silicosis

Symptoms of silicosis may include

Shortness of breath

Fatigue

Severe cough

Chest pain

These symptoms can become worse over time. It is important to see a doctor if you

have these symptoms. Be sure to tell your doctor about your job and any silica

exposures, so he or she can consider silicosis as a possible cause of your symptoms.

Taking Steps to Protect Workers

Controlling exposure to silica dust at the source should be the primary means for

protecting workers from silicosis. The National Institute for Occupational Safety and

Health (NIOSH) is working with employers and employees in the roofing industry to

better understand which tasks in tile roofing may expose roofers to silica dust, and

identify practical and effective ways to reduce exposures to silica

NIOSH is working with roofers, roofing contractors, tile manufacturers, and other

interested parties to identify and evaluate the effectiveness of engineering controls for

cutting concrete roofing tiles such as:

Wet cutting methods (water spray or mist)

Local exhaust/vacuum system

Cutting station on the ground to reduce exposure of coworkers

Using Respirators

Until respirable silica exposures can be eliminated or reduced below current guidelines, a

respirator program should be established. Steps for implementing a respirator program

include:

Regular air monitoring

Training for workers using respirators
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Use of proper NIOSH approved respirators

A medical examination of the worker’s ability to work while using a respirator

Testing to make sure respirators fit

Maintenance, inspection, cleaning, and storage of respirators

The National Institute for Occupational Safety and Health (NIOSH) works to assure safe

and healthy conditions for workers through research, education and training in

occupational safety and health.

For more information about silica health effects and prevention methods contact us at:

NIOSH 

Hazard Evaluation and Technical Assistance Branch 

4676 Columbia Parkway, MS R-10 Cincinnati, OH 45226-1998

http://www.cdc.gov/niosh

1-800-35-NIOSH (1-800-356-4674) 

Fax: 513-533-8573

E-mail: pubstaft@cdc.gov
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