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Introduction

Are your employees working in a dusty environment? Do you 
know what's in the air? Many workers are exposed to dust that 
contains silica. Breathing too much silica can cause silicosis.

What is Silicosis?
Silicosis is a disabling, irreversible and sometimes deadly lung 
disease caused by inhaling microscopic particles of crystalline 
silica. The disease is characterized by fibrosis or scarring of the 
lung tissue.

Silicosis typically occurs after years of exposure to silica but may 
occur more rapidly after very high exposures. There is no cure 
and silicosis can develop or progress even after the exposure to 
silica ends. 

The Symptoms of Silicosis
In the early stages of silicosis, an individual may not experience 
any symptoms. As the disease progresses, symptoms may 
include:

Persons with silicosis are also more susceptible to severe lung 
infections such as tuberculosis.

Who is at Risk of Exposure?
Two million workers in the United States are potentially 
exposed to silica. The industries at risk include:

A detailed list of industries and activities with potential 
exposure, along with materials containing silica, can be  
found in Appendix A of this document.
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Common substances that may contain silica include:

• Shortness of breath

• Severe cough

• Weakness or fatigue

• Loss of appetite

• Fever

What is Silica? 

Silica, or silicon dioxide, exists in several crystalline forms 
and in a non-crystalline (amorphous) form.
Crystalline silica, in the form of quartz, is one of the most 
abundant minerals in the Earth’s crust and is a common 
component of rock, sand and soil. Other forms of crystalline 
silica include cristobalite and tridymite. Amorphous silica is 
less hazardous than the crystalline forms. Glass is an 
example of amorphous silica.  
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This product was developed for you by State Fund, your partner in loss prevention. We recognize that your loss prevention efforts can affect the frequency and severity of  
illnesses and injuries in 
eliminated. We are com
being of our insured 
encouraging your emplo

your work environment. Our experience shows that with informed planning and education, workplace injuries and illnesses can be reduced or  
mitted to the belief that a safe workplace can increase worker productivity and lower your workers’ compensation costs. The safety and well- 

employers and their employees is the primary concern of State Fund. We know you will find this information helpful in educating and  
yees to establish and maintain a safe working environment.

Note: Cal/OSHA has specific regulations that govern the exposure limits for respirable crystalline silica. These include requirements for a 
written program, exposure monitoring and employee notifications, dust control equipment and work practices, signage, employee training, 
and medical surveillance. See Cal/OSHA’s Silica FAQs.
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How Much Exposure
To protect worker health, 
Health Association (Cal/O
and Health Association (Fe
Health Administration (MS
limits (PELs) that regulate 

 is Too Much?
California Occupational Safety and 
SHA), Federal Occupational Safety 

d/OSHA), and Mine Safety and 
HA) have permissible exposure 

how much crystalline silica a worker 
is permitted to breathe during the workday. Be sure you 
know which agency has jurisdiction over your operation. The 
National Institute for Occupational Safety and Health (NIOSH) 
and the American Conference of Governmental Industrial 
Hygienists (ACGIH) also has recommended exposure limits for 
crystalline silica. Although NIOSH and ACGIH exposure limits 
are non-regulatory, many safety and health professionals 
use these values as a guideline because they are often more 
protective and based on more recent scientific data. 

The Employer’s Role in Preventing Silicosis
Because there is no cure for silicosis, prevention is essential. 
Below are steps that employers can take to prevent silicosis:

• Know and comply with all state and federal rules and
guidelines regarding silica exposure

• Identify materials that may contain silica

• Identify activities that create dust

• Train employees

• Control exposures

• Ensure proper housekeeping

• Provide protective clothing and hygiene facilities

• Monitor the air employees breathe

• Conduct medical surveillance when appropriate

• Maintain records

Identify Materials That May Contain Silica
For some materials, the employer can look at a Safety Data 
Sheet (SDS) or contact the manufacturer to determine if a 
product contains silica. For other materials such as rock,  
soil and concrete there may not be an SDS. When that’s the 
case assume that the material contains silica unless testing 
shows otherwise. 

Identify Activities That Create Dust
Review your operation to determine where employee 
exposures to silica dust may be occurring. Be sure to include 
cleaning and maintenance activities. These tasks, even if 
they take less time or are done less frequently, often expose 
employees to large amounts of dust. 

Provide Protective Clothing and Hygiene Facilities
Protective clothing and proper hygiene not only protects 
employees on the job, they also prevent workers from 
bringing home toxic materials. To protect workers and their 
families, employers should:

• Provide washing facilities at the worksite

• Ensure workers wash before eating, drinking, or
smoking and before leaving the workplace

• Prohibit food, drink, and tobacco products in areas
where silica dust is present

• Provide disposable or washable work clothes

Ensure that workers change into clean clothes before leaving 
the worksite. 

Tractor preparing the field Heavy equipment excavating

Pouring Cement
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Control Exposures
silica dust can be eliminated or reduced using 

of the following methods:

ion

ay to eliminate exposure to silica is to use an 
, less toxic substance. A list of some substitutes for 
in abrasive blasting can be found in Appendix B.

ing and Work Practice Controls

In many cases, it is impossible to eliminate or find a 
substitute for silica. The next best solution is the use of 
engineering and work practice controls. Examples of these 
control methods include:

• Enclose the process (e.g., abrasive blasting cabinets)

• Enclose the worker (e.g., enclosed cabs on
construction and agricultural equipment)

• Use wet methods (e.g., concrete/masonry saws that
provide water to the blade, flowing water through
the drill stem during rock drilling, or water sprays to
suppress dust)

• Use local exhaust ventilation (e.g., grinders and
sanders with vacuum attachment systems)

• Institute procedures and work practices that
minimize the amount of dust produced
(e.g., materials handling techniques)

Respiratory Protection
Often, when there are overexposures, the first thing 
employers and employees do is reach for the respirator. But, 
occupational health and safety professionals (and Cal/OSHA) 
consider respirators a control method of last resort, rather 
than a preferred means of protecting employees. However, 
sometimes respiratory protection is appropriate, as in the 
following circumstances:

• During the time needed to implement engineering and
work practice controls

• If engineering and work practice controls do not reduce
exposures sufficiently

• For operations where engineering and work practice
controls are not feasible, such as some maintenance and
repair activities

When respirators are used to prevent overexposures, a 
written Respiratory Protection Program is needed. The 
elements of this program include:

• Appropriate respirator selection

• Medical evaluation to determine the ability of a worker
to use a respirator

• Annual face seal fit-testing

• Procedures for routine and emergency use

• Respirator inspection, cleaning, disinfecting,
maintenance, storage, and repair

• Air quality for supplied-air devices

• Annual employee training

• Periodic program evaluation

For overexposures up to 10 times the PEL, a half-mask air–
purifying respirator with N100 filters is the minimum level 
of protection recommended by OSHA. However, NIOSH has 
stated N95 filters are also acceptable at concentrations less 
than or equal to 0.5 
mg/m3, which is 
10 times the NIOSH 
REL for respirable 
crystalline silica. Some 
operations will need 
higher levels  
of protection. In  
abrasive blasting, for 
example, only type 
CE positive-pressure 
or pressure-demand 
abrasive-blasting 
respirators should  
be worn.

Double-strapped  
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Ensure 
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Proper Housekeeping
tions of silica dust need to be prevented through 

ousekeeping. However, it is important that the dust not 
be reintroduced into the air and create additional exposures. 
Proper housekeeping practices include the following:

• Use HEPA-filtered vacuum
cleaners or water for
cleaning up equipment or
surfaces

• Prohibit the use of
compressed air for cleaning
equipment, surfaces, and
clothing

• Prohibit dry sweeping and
shoveling

Sand washing a wall

Exposures to 
one or more 

• Substitut

The best w
alternative
silica sand 
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Monitor the Air Employees Breathe
How do you know if your workers are breathing too much 
silica dust? Air monitorin

 an industrial hygienis
posure in your workpl
ployees are overexpo
ources wisely and put

ey are needed.

g by a trained professional, such 
as t, can determine the level of silica 
ex ace. By knowing if and where 
em sed, you can allocate your  
res  control measures in place where 
th

Conduct Medical Surveillance When 
Appropriate
Medical surveillance can help detect disease early. So, 
it’s a good idea to provide baseline and periodic medical 
examinations for employees exposed to crystalline silica. 
Medical examinations should include:

• Medical and occupational history

• Chest X-rays

• Pulmonary function tests (spirometry)

• Annual evaluation for tuberculosis

NIOSH provides a list of doctors certified in interpreting X-rays 
for evidence of silicosis and other pneumoconiosis.1

Maintain Records
Employers are required to keep a variety of records related to 
occupational safety and health. These include:

• Exposure records

• Medical surveillance records

Records of occupational injuries and illnesses (case of silicosis 
must be recorded on the Cal/OSHA Form 300)2

• Training Records

The Employee’s Role in Preventing Silicosis
Employers and employees working together can prevent 
silicosis. Below are steps that employees can take to 
prevent silicosis:

• Know which operations and tasks create silica

• Know what methods are being used to control silica dust
and minimize exposures

• Follow work practices designed to minimize exposure to
silica dust

• Report engineering control failures

• Wear a respirator when needed to prevent overexposure
to silica dust

• Use HEPA-filtered vacuum cleaners or water for cleaning
up equipment, surfaces, or clothing

• Do not dry sweep or shovel

• Change into disposable or washable work clothes at the
worksite, when provided

• Change into clean clothing before leaving the worksite

• Wash hands and face before eating, drinking, or smoking

• Keep food, drink and tobacco products out of areas
where silica dust is present

• Participate in any training, air monitoring and medical
surveillance programs provided by the employer

• Do not use compressed air for cleaning equipment,
surfaces and clothing

ct themselves. In

	of	silica

	products	that	co

Group in training

Train Employees
Provide training so that employees know the hazards of silica 
and how to prote clude the following in your 
training program:

• Health effects

• Materials and ntain silica

• Operations that may present a silica hazard

• Engineering controls and work practices that
reduce exposure

• Proper housekeeping procedures

• Good personal hygiene practices

• Personal protective equipment to use

1 These physicians are referred to as B readers
2 Log of occupational injuries and illness
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Appendix
Industry or Activity	

Abrasives  Sili

Agricultural Chemicals Ra
or r

Agriculture Plo
pro

Arts, Crafts, Sculpture Pot

 A. Industries and Activities with Silica Exposure1

Operations and Tasks Source Materials

con carbide production, abrasive products fabrication Sand, Tripoli, sandstone

w material crushing, handling, bagging; or dumping products 
aw materials	

Phosphate ores and 
rock

wing, harvesting, using machinery, burning agricultural waste, 
cessing agricultural products

Soil

tery firing, ceramics, clay mixing, kiln repairs, abrasive blasting, 
sand blasting, engraving, cutting, grinding, polishing, buffing, 
etching, casting, chipping, sharpening, sculpting

Clay, glazes, bricks, 
stones, rocks, minerals, 
sand, silica flour

Automobile Repair Abrasive blasting, sanding, removing paint, rust Sand, metals, priming 
putty

Boiler Scaling Coal-filtered boilers Ash and concretions

Cement Raw material processing Clay, sand, limestone, 
diatomaceous earth

Ceramics (including bricks, tiles, 
sanitary ware, porcelain, pottery, 
refractories, vitreous enamels)

Mixing, molding, glaze or enamel spraying, finishing, sculpting, 
firing

Clay, shale, flint, sand, 
quartzite, diatomaceous 
earth

Construction Abrasive blasting of structures and buildings, highway, tunnel 
construction, excavation, earth moving, digging, masonry, 
concrete work, demolition, dry sweeping and brushing, 
pressurized air blowing, jack hammering, laying railroad track, 
removing rust or paint, sanding, scaling, replacement of asphalt 
roofing, hauling, pouring, mixing, or dumping silica-containing 
materials

Sand, concrete, rock, 
soil, mortar, plaster, 
shingles 

Dental Material	 Sand blasting, polishing Sand, abrasives

Glass (including fiberglass) Raw material processing, refractory installation and repair Sand, crushed quartz, 
refractory material

Iron and Steel Mills Refractory preparation, furnace repair Refractory material

Jewelry Cutting, grinding, polishing, buffing, etching, engraving, casting, 
chipping, sharpening, sculpting

Semiprecious gems or 
stones, abrasives, glass

Metal products (including 
structural metal, machinery, 
transportation equipment)

Abrasive blasting Sand

Mining and Related Milling 
Operations

Most occupations (underground, surface, mill) mines (metal and 
nonmetal, coal) rock drilling, dredging

Ores, associated rock

Paint Raw materials handling, site preparation Fillers (Tripoli, 
diatomaceous earth, 
silica flour)

Quarrying and Related Milling 
Operations	

Crushing stone, sand, gravel processing, stone monument 
cutting, abrasive, blasting, slatework (e.g., pencil manufacturing), 
diatomite calcination

Sand, refractory material

Roofing Asphalt Felt Filling, granule application	 Sand and aggregate, 
diatomaceous earth
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Appendix
Industry or Activity	

Rubber and Plastics Ra

Shipbuilding and Repair Abr

 A. Industries and Activities with Silica Exposure1

Operations and Tasks Source Materials

w materials handling Fillers (Tripoli, 
diatomaceous earth)

asive blasting Sand

Silicon and Ferrosilicon Foundries 
(ferrous and nonferrous)

Raw materials handling, casting, molding and shaking out, 
abrasive blasting, fettling, furnace installation and repair

Sand, refractory material

Soaps and Cosmetics Manufacturing or occupational use of abrasive soaps and 
scouring powders

Silica flour

1 NIOSH [2002]. NIOSH Hazard Review: Health Effects of Occupational Exposure to Respirable Crystalline Silica. Cincinnati, Ohio: U.S. Department of Health and Human 
Services, Public Health Service, Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health, DHHS (NIOSH) Publicación No. 2002-129

Appendix B.
Alumaglass™

Aluminum Oxide

Aluminum Shot

Ambient Polycarbonate

Armex™

 Substances for Silica Sand in Abrasive Blasting
Garnet Starblast XL™

Glass Beads Steel Grit

Melamine Plastic Steel Shot

Novaculite Urea Plastic

PC+™ Visigrit™

Apricot Pits Polycarbonate Walnut Shells

Corn Cobs Silicone Carbonate Wheat Grain

Cryogenic Polycarbonate Stainless Cast Shot White Aluminum Oxide

Emery Stainless Cut Wire Zircon
For more information on silica substitutes, visit the online OSHA silica eTool. See appendix C for information on this and other resources

Appendi
Cal/OSHA-https://www.dir.ca.gov

MSHA-https://www.msha.gov

NIOSH-https://www.cdc.gov/niosh/topics/silica/default.html
OSHA-https://www.osha.gov/dsg/topics/silicacrystalline/index.html

x C. Websites regarding silica in the workplace

State Fund-https://www.statefundca.com
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