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I. History of Silicosis
Silicosis [sil-i-koh-sis] was first identified in 1705 by Italian physician
Bernardino Ramazzini, considered a founder of occupational/industrial
medicine. Ramazzini noticed sand-like substances in the lungs of
stone cutters. Most of the stone cutting in that time period was done
by hand. With the onset of the Industrial Revolution, silicosis became
more common.
Silicosis is caused by exposure to respirable crystalline silica dust.
Crystalline silica is a basic component of soil, sand, granite, and
most other types of rock, and it is used as an abrasive blasting agent.
Silicosis is a progressive, disabling, and often fatal lung disease.
Smoking tobacco adds to the lung damage caused by silica.
For hundreds of years, silicosis has been a serious occupational health
issue for workers in mining, quarrying, stone cutting, stone grinding
and other occupations where crystalline silica dust is generated.

Working with stone - past

Today, silicosis is the most common occupational lung disease in
the world and can be disabling and debilitating. The disease is
especially common in developing countries where modern control
technologies are not fully deployed, and it afflicts millions of workers
as a result.

II. Cases of Silicosis in the United States
Approximately 2.3 million workers in the United States are exposed
to respirable crystalline silica (RCS) in the workplace each year,
including 2 million workers in construction and 300,000 workers in
general industry, maritime and hydraulic fracturing.1

Working with stone - present

Silicosis is not a disease you want to get. It is important to remember
that while it is possible to contract silicosis in the stone industry, it
is also preventable, if you and your company take the proper steps
to avoid overexposure to dust containing silica.

III. How Silicosis Develops
Silicosis is developed when a person inhales very small, unseen
particles of crystalline silica. The particles travel deep into the lungs
where they get lodged and cause inflammation.
Lung inflammation can ultimately lead to scarring. Scarring deep in
the lungs can lead to breathing difficulties.
The most common symptoms of silicosis are coughing and shortness
of breath. Some people develop silicosis that appears on chest x-rays
but does not cause symptoms.
The most common form of silicosis manifests itself from prolonged
exposure to crystalline silica. In the natural stone industry, this
exposure comes primarily from cutting or grinding granite, slate,
or other materials containing quartz without the proper controls or
personal protective equipment.
Situations in which an individual is exposed to crystalline silica for
a short period of time but with a very high intensity exposure can
lead to the disease much faster.

Effects of Silicosis
•• Lung cancer – Silica has been
		 classified as a human
		 lung carcinogen.
•• Bronchitis/Chronic Obstructive
		Pulmonary Disorder.
•• Tuberculosis (TB) – Silicosis
		 makes an individual more
		 susceptible to TB.
•• Scleroderma – a disease affecting
		 skin, blood vessels, joints and
		 skeletal muscles.
•• Possible Renal Disease.

Regardless of how the exposure occurs, lung scarring can cause
individuals to get very sick and develop shortness of breath that limits
their ability to maintain normal activities. In worst case scenarios,
this scarring can lead to death.

1

https://www.cdc.gov/features/preventing-silicosis/index.html
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Symptoms of Silicosis
The typical symptoms of silicosis
manifest themselves depending on
the severity of the disease, but
can include:
•
•
•
••
••
••
••

Fever
Cough
Weight loss/loss of appetite
Severe breathing difficulty
Trouble sleeping
Chest pain
Nails with a bluish tint

Sources of Exposure
•• Sandblasting for surface
		preparation.
•• Crushing and drilling rock
		and concrete.
•• Masonry and concrete work
		(e.g., building and road
		construction and repair).
•• Mining/tunneling; demolition
		work.
•• Cement and asphalt pavement
		manufacturing.

IV. Types of Silicosis
There are three types of silicosis:
Chronic Silicosis can come after 10 years of exposure to
crystalline silica.
Accelerated Silicosis develops five to ten years after high exposure
to silica dust. Symptoms include severe shortness of breath, weakness,
and weight loss.
Acute Silicosis develops a few weeks to a few years after exposure
to very high concentrations of silica dust, causing disabling shortness
of breath, weakness, and weight loss. Acute silicosis often leads
to death.

V. Silicosis: Incurable but Preventable
There is no cure for silicosis.
When an aggressive form of silicosis is present in the lungs, scarring
progresses rapidly. There is no effective medication to halt the scarring.
The only treatment for silicosis is prevention: avoiding exposure to
silica dust

VI. How to Prevent Silicosis
The primary focus of this technical module is to show owners,
managers, and workers in the natural stone industry how to prevent
silicosis in the workplace, thereby preventing disability and death.
Preventing silicosis in the natural stone industry — particularly in
those facilities that cut granite, slate, or other materials containing
quartz — must be a team effort.
Ownership and management are responsible for providing the
necessary systems that rid the air of crystalline silica, along with
the personal protection equipment for the people who operate
the cutting and forming machinery in the shop and perform hand
finishing operations.
Likewise, the workers operating the equipment have an obligation —
for their own safety — to use these safety devices to their fullest.
In a perfect world, the secret to eliminating silicosis as a threat
would be to eliminate the unseen crystalline silica dust. That is
easier said than done.

VII. Housekeeping and Work Practices
The natural stone industry and its vendors have made great strides in
the effort to eliminate unseen crystalline silica dust. Housekeeping
and work practices used to reduce exposure include:

Wet cutting
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• Using wet sweeping or HEPA-filtered vacuuming instead of
		dry sweeping or compressed air.
•• Replacing water and air filters periodically.
•• Adjusting water flow as necessary to control dust, following
		manufacturers’ recommendations for water flow rates.
•• Pre-washing stone slabs prior to cutting.
•• Implementing regular and thorough housecleaning procedures
		for water slurry and settled dust.
•• Providing HEPA-filtered vacuums for cleaning worker clothes
		and water for cleaning hands, face, and hair in high exposure
		areas, such as where cutting or polishing work generates
		silica dust.
•• Multiple washdowns during a shift to remove silica slurry
		from walking surfaces.
•• Periodic deep cleaning with a walk-behind floor
		scrubber/vacuum.
440.250.9222

•• Continual cleaning with HEPA-filtered air circulators.
•• Eliminate any dry sweeping. Never use compressed air or
		other practices which cause particles to become airborne for
		cleanup, including cleaning your body.

VIII. Engineering Controls
Engineering controls and work practices provide the best protection
for workers and should be implemented before respiratory protection.

Wet Cutting
Wet cutting and grinding are effective means of reducing airborne
dust. Use water spraying systems and remote-controlled tools at the
impact site where a saw or grinder generates dust.
•• Large bridge or gantry-like saws usually use water sprays and can
		be remote-controlled for dust control and cooling.
•• Hand-held angle grinders can be modified to deliver water to the
		point of contact with the stone.
•• Wet milling machines or stone routers can replace dry grinders in
		shops. They provide a clean edge profile with a diamond wheel.

Wet cutting

Water Treatment
Water treatment systems remove the residual dust from wet cutting
and grinding. These systems remove the particles from the water and
compress them into cakes for later disposal.
The system then recycles the water so that it can be returned to
cutting, grinding and polishing applications. These systems virtually
eliminate disposing of waste materials into local sewer systems and
because they recycle the water, significantly reduce the amount of
water consumed in the plant operations.

Water treatment system

Air Purification Systems
Air purification systems extract the crystalline silica dust out of the
air and deposit it into disposable cartridges.
In addition to large systems that remove dust from major sections
of a fabricating plant, vendors have developed several other dust
capture tools. These include portable collectors that can be moved
around the shop as situations demand.
These tools are particularly helpful in facilities where minimal dry
cutting or polishing occurs. It is extremely important to use such
devices when monitoring areas where workers perform dry cutting
and polishing functions.
Either of these methods — wet cutting with water treatment or
airborne dust collection — can virtually eliminate the threat of
exposure to airborne crystalline silica.

Dust capture shroud
(used with HEPA dust collector)

IX. OSHA Standards for Exposure Limits
In the United States, the Occupational Safety and Health Administration
(OSHA) has worked to address the issue of crystalline silica dust in
the workplace. In the mid-1990s, OSHA launched a special emphasis
program targeting enforcement at companies where there are high
exposures to crystalline silica.
In 2016, OSHA issued two standards to protect workers from
exposure to respirable crystalline silica — one for general industry
(including cut stone and stone products businesses) and maritime,
and the other for construction — in order to allow employers to
modify solutions to the specific conditions in their workplaces.
In accordance with the new OSHA standard for air contaminants,
employers must protect workers from respirable crystalline silica
exposures above the permissible exposure limit of 50 micrograms
per cubic meter of air (μg/m3), averaged over an 8-hour day.
www.naturalstoneinstitute.org
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Silica dust (enlarged view)

Normal view

OSHA’s new standard for crystalline silica is an exposure limit on
respirable dust containing crystalline silica. Respirable dust is made
up of small particles that cannot be seen with the naked eye. These
are particles that can get deep into the lungs and cause the greatest
potential for disease.
The standard for general industry and maritime requires employers to:
•• Measure the amount of silica that workers are exposed to if it may
		be at or above an action level of 25 μg/m3 (micrograms of silica
		per cubic meter of air), averaged over an 8-hour day;
•• Protect workers from respirable crystalline silica exposures above
		the permissible exposure limit of 50 μg/m3, averaged over an
		8-hour day;
•• Limit workers’ access to areas where they could be exposed above
		the PEL;
•• Use dust controls to protect workers from silica exposures above
		the PEL;
•• Provide respirators to workers when dust controls cannot limit
		exposures to the PEL;
•• Restrict housekeeping practices that expose workers to silica
		where feasible alternatives are available;
•• Establish and implement a written exposure control plan that
		identifies tasks that involve exposure and methods used to
		protect workers;
•• Offer medical exams — including chest X-rays and lung function
		tests — every three years for workers exposed at or above the
		action level for 30 or more days per year;
•• Train workers on work operations that result in silica exposure
		and ways to limit exposure; and
•• Keep records of workers’ silica exposure and medical exams.
General industry and maritime employers must comply with all
requirements of the standard by June 23, 2018. For more
information, see www.osha.gov/silica.

X. Air Quality Monitoring

Wet cutting

Air quality monitoring is the only way to ensure compliance with the
permissible exposure limit for crystalline silica, even in shops using
predominantly wet methods.
Wet cutting will very likely reduce dust levels compared to dry cutting
or grinding. However, many factors influence the levels that are
going to result from a particular process, such as how the water is
applied. The rate at which the water is applied could also influence
the amount of dust that escapes from the process.
If your company is using a dry ventilation system, make sure that the
system is set up properly and pulling enough air through to filter the
silica out of the air and away from the worker.
Whether you employ wet or dry processing, the only way to establish
a benchmark for air quality in your facility is with professional
air monitoring.
Many health and occupational health organizations offer free air
quality testing. If that is not available to you, there are also numerous
qualified private laboratories that can provide the service.

Follow Government Testing Methods
Whether you are in the United States or another country, it is
important to use the same methods that the government testing
body in your country uses to monitor air quality. While other
methods may be available, those used by the government are likely
to be mandatory and legally enforceable.
6
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Regardless of the method used, the first assumption should be
made that since no measurement has been established, a health
hazard may be present. Therefore, it is necessary for employees to
wear respiratory protection until air quality has been sampled and
safe exposure levels have been verified.

XI. Respirable Sampling
In monitoring air quality, OSHA uses breathing zone sampling to
measure what employees are inhaling.
The OSHA procedure is called employee exposure monitoring.
Personal sampling pumps are used to measure the air where people
are working.
Before the sample can be taken, the equipment must be calibrated
outside of the area where it will be used. This adjustment makes sure
that the monitor is pulling through the right amount of air.
The personal monitor is required for particulate sampling, but it can
also be used to measure gasses and other contaminants, depending
on the type of filter that is used.

Personal monitor

Sampling Equipment
Basically, the sampling systems consist of two components: a
personal sampling pump, which is a small battery-powered vacuum
pump, and a collection media, or filter, from which the silica can
be collected.
Filters are required to measure particulates, such as silica. In
addition, since the silica standard is based on respirable dust, a third
component — in this case, a cyclone — must be used to make sure
that only the respirable part of the dust is collected on the filter.
The pump is attached to the worker’s belt either behind the back
or above the hip using a belt clip on the pump. The cyclone and
filter — supported by a holder — is clipped to the employee’s shirt
collar in the breathing zone. The holder is attached to the air inlet
fitting on the pump with a short length of plastic tubing that is run
behind the employee’s back.
The combination of pump, cyclone, and filter is called a sampling train.

Personal monitor - filter and cyclone

Equipment Operation
When the pump is turned on, it pulls air through the cyclone where
heavier, non-respirable dust falls out. The lighter and smaller respirable
dust is collected on the filter in the same way that the air filter in
a car collects road dust. The filters look like very thin plastic discs
with the consistency of stiff tissue paper.
Because the filters are so delicate, each filter is put on a back-up
pad and then placed in a small plastic cassette to facilitate handling.
The cassette has openings on both ends. One end is connected to
the pump with a length of plastic tubing. The other is clamped to
the cyclone.
Connected to the pump.

Respirable dust is
collected on the filter.

Clamped to cyclone.

Personal sampling pump

www.naturalstoneinstitute.org
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At the end of the sampling period, the cassette is removed from the
holder and cyclone, the openings on the ends of the cassette are sealed
with a plug and the cassette is sent to the laboratory for analysis. When
sampling with filters, the laboratory is also provided with the volume
of air sampled. This quantity is determined from the flow rate of the
pump known from calibration and the duration of the sampling period.
Whether you are using an air quality control system that removes
the crystalline silica from the air or work in an exclusively wet shop,
once the air quality is measured and has been confirmed to be at or
below the allowable limit, individual respirators are generally no
longer required.
However, standard practice calls for scheduled monitoring at
least once a year to verify that the air quality remains within
compliance levels.
If you have an all wet shop, are using the water properly and have
monitored to make sure the levels are below OSHA’s Action Level for
silica, then workers will not need to wear a respirator.
It should go without saying that air quality and water treatment
systems — which have become the lifeline of protection — should
be continually and carefully monitored to make sure they are always
functioning at maximum levels.

XII. Safety Precautions for Workers
In shops that are dry or partially wet, or where only sections of the
facility are covered with dust collection systems, these precautions
should be taken to minimize exposure to crystalline silica:
•• Wear disposable or washable protective clothing at the worksite.
•• Shower, if possible, and change into clean clothes before leaving
		the shop.
•• Limit your exposure to the workplace. When you take silica dust
home, you contaminate your house and your car. You will be
exposing your family to crystalline silica dust as well. This is why
OSHA advises employees to keep their work clothes at work, and to
wash and shower when possible before leaving at the end of the day.
•• Follow your employer’s established comprehensive respiratory
		protection program. Elements of this program should include:
		
• Regular air sampling
		
• Regular training
		
• Selection of proper NIOSH-approved respirators
		
• An evaluation of the worker’s ability to perform the work while
			 wearing a respirator
		
• Respirator fit testing and maintenance
		
• An evaluation of facial hair that may interfere with a proper seal
			 or valve function
		
• Periodic inspections
		
• Cleaning and storage of respiratory protection equipment
• Obey posted warning signs to mark the boundaries of work areas
		that may exceed the Permissible Exposure Limits (PEL) for
		contamination from crystalline silica.
• Workers should be provided with training that includes information
		about health effects, work practices and protective equipment
		required for respirable crystalline silica.
• Do not eat, drink or use tobacco products in dusty areas.
• Wash hands and face before eating, drinking or smoking outside
		of dusty areas.
• Park cars where they will not be contaminated with silica and
		other substances.
• Always wear adequate respiratory protection as specified by your
		company if safe levels cannot be achieved through other methods.
8
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XIII. Baseline Medical Testing
In addition to workplace safety precautions, medical monitoring
should be available to all workers who may be exposed to respirable
crystalline silica above action levels.
It is also strongly recommended that such examinations occur before
job placement or before entering the stone trade and should include
an x-ray and pulmonary function test to establish a worker baseline
and to reduce employer liabilities for any pre-existing conditions
from medical issues or prior exposures.
Check-ups should occur at intervals not greater than three years.
Workers should immediately report any unusual respiratory medical
problems, especially a chronic dry cough and breathing difficulties.

XIV. Conclusion
It cannot be said too often, or with too much emphasis: Protecting
the workplace and employees from respirable crystalline silica and
silicosis should be one of the most important objectives of every
company in the natural stone industry.
There is no cure for silicosis. But with the proper equipment,
training, vigilance and continual monitoring, you and your shop
can be free of the dangers of the most common occupational lung
disease in the world.

Resources
Silica & Slab Safety Certificate
www.uofstone.org
2020 Silica & Slab Safety certificate
The Natural Stone Institute is dedicated to providing safety training for employees in the stone
industry. This 8-hour online certificate provides training materials for silica, slab handling,
and creating a safety program. To earn this certificate, one designated safety manager
must complete and pass all designated courses. With these resources, safety managers may
administer these same training courses to their employees. The Silica & Safety Certificate
includes the following courses:

geNeral awareNeSS

Safe Slab HaNDliNg

• Creating a Safety Program- Where To Start

• Overview of Stone-Related Accidents

• Basics of OSHA Compliance

• Safe Slab Handling

• No Place for Complacency

• Slab Fall Shadow

• Onsite OSHA Consultation

• Employee and Customer Training

• Requirements for Personal Protective Equipment

• Material Handling Containers
• Material Handling and Flatbed Trucks

Silica

• Handling Slabs with Overhead Cranes

• Silicosis: An Industry Guide to Awareness and

• Handling Slabs with Forklifts

Prevention
• Silica Exposure Standard and OSHA Compliance
• Toolbox Talk: What Is Crystalline Silica?
• Toolbox Talk: Crystalline Silica Exposure Prevention
• Implementing a Silica Exposure Control Plan for
Your Company
• How to Use the OSHA Voluntary Inspection
Program to Monitor Silica Exposure

• Handling Slabs with Slings and Clamps

Individual Name

aSSOciateD MaterialS
(recommended for Download)

Company Name Something or Other

• Sample Silica Exposure Control Plan for
General Industry
• OSHA Inspection Planning Checklist

April 6, 2020
Upon completion of all 16 courses, participants will
be asked to submit an evaluation checklist to be
reviewed by the Natural Stone Institute. Participants
who meet all requirements will then be issued a
certificate of completion.
recOMMeNDatiON
Participants are encouraged to share this program
with their insurance carrier to discuss potential
discounts on insurance premiums.

PriciNg
Natural Stone institute Members: Free
Non-members: $599
Natural Stone Institute membership is $1000 per year
and includes a copy of the Dimension Stone Design
Manual ($100 value), a Health and Safety in the
Natural Stone Industry flash drive ($199 value), a
set of safety posters ($199 value), and full and free
access to the Natural Stone University.
*Quarterly or Semi-Annual subscription plan is
available for membership dues.

www.naturalstoneinstitute.org/safetycertificate

Health and Safety in the Natural Stone Industry (Pen Drive)
Industry
Health and Safety
in the Natural Stone Industry

of the Natural Stone Institute.

Health and Safety in the Natural Stone Industry
A Collection of Training Videos

Committee members.

A Collection of Training Videos

Silicosis

Fall Shadow

Natural Stone
Installation

Safe Stone
Slab Handling II

Occupational Safety and Health Administration (OSHA)
www.osha.gov

Photography Credits
Artisan Group
Kevin M. Padden
Levy Media Group
Miller Druck Specialty Contracting, Inc.
U.S. Department of Labor
Wood Dimensions, Inc. / Rocksolid Stone Works
www.naturalstoneinstitute.org
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About the Natural Stone Institute
The Natural Stone Institute is a trade association representing every aspect
of the natural stone industry. The current membership exceeds 2,000 members
in over 50 nations. The association offers a wide array of technical and training
resources, professional development opportunities, regulatory advocacy, and
networking events. Two prominent publications — the Dimension Stone Design
Manual and Building Stone Magazine — raise awareness within the natural stone
industry and in the design community for best practices and uses of natural stone.
Learn more at www.naturalstoneinstitute.org. All Natural Stone Institute safety
resources are offered free of charge at naturalstoneinstitute.org/safety.
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