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OVERVIEW OF SILICA AS A HEALTH HAZARD

Examples found in construction 
Examples of substances found in construction which cause respiratory 
effects include asphalt fumes, carbon black, fibrous glass, iron oxides, dust 
and fumes (from welding and abrasive blasting), mineral wool fiber, 
nitrogen dioxide (from engine exhaust), ozone, silica, and wood dust.   

 
Substance Total exposed FTE  

(person years) 
FTE exposed above 
PEL (person years) 

Silica quartz 
(crystalline) 

852083 30583 

Silica cristobalite 68938 11783 
Nickel, soluble 20137 2139 
Asphalt fume 300786 1643 
Fibrous glass 180484 498 

Wood dust (hard wood) 152322 304 
Wood dust (soft wood) 395217 189 

 

OVERVIEW OF HEALTH HAZARDS IN CONSTRUCTION

 
 
Background 
 
Silica exposure remains a serious threat to nearly 2 million U.S. 
workers 
 
 
In October 1996, the International Agency for Research on Cancer 
classified crystalline silica as "carcinogenic to humans." 
 
 
Exposure studies indicate that some workers are still exposed to 
very high levels of silica 

NonToxic dust

Step 1 2 3  4

Toxic dust

Step 1 2 3        4

   Cellular response to dust particles deposited in the lung.
The cell depicted is an alveolar macrophage.

 In the case of the nontoxic particle (upper pathway), the ingested particle is
surrounded by primary lysosomes, which excrete enzymes to dissolve the
particle.  The particle may be dissolved completely, partly dissolved and
excreted from the cell, or retained in the cell.

In the case of a toxic particle such as silica (lower pathway), the cellular
response is the same, but the cell cannot dissolve the particle, and the cell
eventually dies.  The contents of the cell including the enzymes, and the
unchanged particle, are released into the lung.

The resulting damage can be a fibrotic response leading to conditions such
as silicosis.

Complications 
 
Initially, workers with silicosis may have no symptoms.  
 
As silicosis progresses, there may be difficulty in breathing and other chest 
symptoms such as cough. Infectious complications may cause fever, weight 
loss, and night sweats. 
 
Severe mycobacterial or fungal infections can complicate silicosis and may 
be fatal.  
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• Medical evaluations of silicosis victims usually 
show the lungs to be filled with silica crystals 
and a protein material 

• NIOSH concluded that occupational exposures 
to respirable crystalline silica are associated with 
the development of silicosis, lung cancer, 
pulmonary tuberculosis, and airways diseases. 
These exposures may also be related to the 
development of autoimmune disorders, chronic 
renal disease, and other adverse health effects.

Types of Silicosis

A worker may develop any of three types of silicosis, depending on the
airborne concentration of crystalline silica:

Chronic silicosis, which usually occurs after 10 or more years of exposure to
crystalline silica at relatively low concentrations

Accelerated silicosis, which results from exposure to high concentrations of
crystalline silica and develops 5 to 10 years after the initial exposure

Acute silicosis, which occurs where exposure concentrations are the highest
and can cause symptoms to develop within a few weeks to 4 or 5 years after
the initial exposure
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Breathing Zone Aerosol Levels (<10 µm diameter) - Mortar Removal 
with Saw
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Average without vacuum =  76.3 mg/m^3

Average with vacuum = 2.70 mg/m^3


