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Silica: 
The Invisible Hazard in Construction
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Agenda

Brief History & Health Effects

Understanding the Standards

Exposure Control Plan 
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Hawk’s Nest – Deadly Dust



Right People.  Right Perspective.  Right Now.  | 4
Copyright © Forensic Analytical Consulting Services, Inc.

FACS.com

About 2.3 million 
people in the U.S. are 
exposed to silica at 

work.
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Silica – What is it?

• Relationship between the forms of Silicon

Silicon - Si

Silicates

Crystalline

Silica – SiO2

Non-crystalline

Silicone
Cristobalite

Tridymite

Quartz

Other - rare

Alpha quartz

Beta quartz

From: Special Publication - Crystalline Silica Primer, US Bureau 

of Mines, Washington DC, Branch of Industrial Minerals.
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Silica - Where is it?

• Sand
• Soil and rock
• Gravel
• Sandstone
• Slate
• Granite
• Clay
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Silica – What Industries

❑ Engineered stone 
fabrication

❑ Concrete mixing and 
cutting

❑ Sandblasting
❑ Brick and stone 

cutting
❑ Foundry work
❑ Construction

❑ Mining (including 
metal, stone, 
aggregate and coal 
mining)

❑ Fracking (hydraulic 
fracturing for natural 
gas extraction)

❑ Pottery manufacturing
❑ Many others
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• Quartz is in concrete, brick, & mortar materials.
• Typical exposure to silica occurs during any mechanical 

work on silica containing material (dust creation).
• grinding, cutting, jack                                                                                                      

hammering, chipping, &                                                                               
drilling into concrete;                                                             tuck-
pointing of masonry                                             materials.

• mixing and handling of                                                        concrete 
(manufacturing                                                                                                  
concrete, demolition,                                                               recycling, 
and disposal)

Silica - Construction
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https://www.euroenvironmental.co.uk/news/item/dust
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Health Effects
Silicosis: 
▪Can develop without 

symptoms                             
▪Symptoms include: shortness 

of breath and cough
▪“scar tissue”
▪Recognized as nodules on x-

rays
▪Debilitating, even fatal
▪Chronic, accelerated, acute
▪Chronic silicosis, > 20 years exposure 
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Health Effects

Other Diseases
• Chronic Obstructive 

Pulmonary Disease 
(COPD)/Emphysema

• Tuberculosis (TB) and other 
lung infections

• Lung cancer
• Kidney disease
• Autoimmune diseases (such 

as rheumatoid arthritis and 
scleroderma)
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Standards and Regulations 

AIRBORNE 
CONTAMINANT 

LIST

CONSTRUCTION GENERAL 
INDUSTRY & 

MARITIME
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Standard Objectives

The standard requires 
employers to limit worker 
exposures to respirable 

crystalline silica and to take 
other steps to protect 

workers.
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Occupational Exposures to Respirable Crystalline Silica

Construction Industry

Permissible Exposure Limit (PEL) =  

50 µg/m3 (8-hr TWA)

Action Level (AL) = 

25 µg/m3 (8-hr TWA)
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Key Provisions

All construction employers covered by the standard 
are required to:
– Establish a written exposure plan
– Designate a Competent Person
– Restrict housekeeping
– Offer medical exams
– Train workers 
– Keep records
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Written Exposure 

Control Plan

Tasks with Exposure:

Controls (Engineering/Work 

Practice) : 

Respiratory Protection:

Housekeeping:

Employers 
must:

Prepare 
and 

implement 
it

Review it 
yearly

Make it 
available
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Key Provision

Designation of “Competent Person”

–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.
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• Regulated Areas

• Methods of Compliance
– Engineering and work practice controls
– Written exposure control plan
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Exposure Controls

https://www.abldistribution.com.au/news.aspx?showArticle=82
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Housekeeping

https://atrix.com/product/hazardous-particulate-d4-6-hepa-vacuum/
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MEDICAL SURVEILLANCE

• Offered:
– Initial Examination - Within 30 days of employment
– Every 3 years

• Medical and Work History
• Physical Exam
• Chest X-Ray
• Pulmonary Function Test 
• Testing for latent tuberculosis infection
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Hazard Communication Training

- Health hazards
- Work tasks & controls

- Standard requirements 
- Competent Person

- Medical surveillance
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Annual Audit
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Exposure Control Methods

• Specified Exposure Control 
Method – Table 1

• Alternative Exposure 
Control Method
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•Air monitoring not 
required if you follow the 
table exactly
•Requires employee to be 
enrolled in medical 
surveillance program & 
respiratory protection 
program
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Alternative Exposure Control Method 

▪ For tasks not listed in Table 
1, or where the employer 
cannot fully and properly 
implement controls

▪ For employees who may 
reasonably be expected to 
be exposed to respirable 
crystalline silica at or above 
the action level.
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Exposure assessment

• Performance Option
– Combination of air monitoring data and objective data

• Scheduled Monitoring Option
– Initial air monitoring (representative)

• If > PEL; repeat every 3 months
• If > AL; repeat every 6 months
• If < AL; discontinue

– Re-assessment air monitoring
• Whenever there are changes
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Assessment Data 

• Task: 
– Concrete grinding

• Controls: dust collection system; HEPA 
AFD with flex duct; Hudson sprayer

– Mixing Concrete
• Controls: mixing slowly; HEPA AFD 

with flex duct
– Saw Cutting
– Controls: water system; HEPA AFD with 

flex duct; Hudson sprayer
• Respiratory Protection: half face 

with P100
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Assessment Data

• Task: 
– Overhead and vertical drilling

• Controls: dust collection system
– Concrete chipping

• Controls: dust collection 
system; HEPA AFD with flex 
duct; Hudson sprayer
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Assessment Data

Sample 

No.
Work Task

Sample 

Duration

(min.)

Respirable 

Dust

(mg/m3)

Respirable 

Quartz

(mg/m3)

Respirable 

Cristobalite

(mg/m3)

Respirable 

Tridymite

(mg/m3)

Total Respirable 

Crystalline Silica 

(mg/m3)

R01 Grinding 160 NV3 0.04 <0.050 <0.050 0.04

R08 Chipping 160 0.26 <0.025 <0.051 <0.051 <0.025

R03
Drilling 

Overhead
160 0.69 0.049 <0.050 <0.050 0.049

R07
Drilling Into 

Wall
160 0.12 <0.025 <0.050 <0.050 <0.025

R02

Saw Cutting
160 6 0.35 <0.050 <0.050 0.35

R06 160 12 1.2 <0.048 <0.048 1.2

R04

Mixing

160 0.52 <0.025 <0.051 <0.051 <0.025

R05 160 0.28 <0.025 <0.049 <0.049 <0.025

Cal/OSHA PELs (8-hour TWA) 51 0.05 0.05 0.05 0.05

Cal/OSHA Action Level (8-hour TWA) -- 0.025 0.025 0.025 0.025
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Without Controls

Activity
Dust

Controls

Sample 

Duration

(minutes)

Respirable 

Dust3 (mg/m3)

Respirable 

Quartz (mg/m3)

Respirable 

Cristobalite 

(mg/m3)

Grinding 

Concrete2 None 117 2.3 0.21 0.029

Saw Cutting2 Hand Spray 113 1.3 0.17 0.168

Drilling Concrete 

– Down1 None 114 1.8 0.29 0.286

Drilling Concrete 

– Up2 None 60 2.5 0.3 0.320

Chipping 

Concrete2 None 148 0.72 0.084 0.084

Cal/OSHA PELs (8-hour TWA) 53 0.05 0.05

Cal/OSHA Action Level (8-hour TWA) -- 0.025 0.025
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Assessment Data

• Task: Concrete 

texturization - grinding 

and chipping

• Equipment: electric 

grinder and chipping 

hammer with shroud

• Controls: HEPA filtered 

vacuum; Hudson 

sprayer; N95

• Two employees 

assessed



Right People.  Right Perspective.  Right Now.  | 37
Copyright © Forensic Analytical Consulting Services, Inc.

FACS.com

Assessment Data

Sample 

No.

Employee/

Work Task

Sample 

Duration

(min.)

Sample 

Volume 

(L)

Respirable 

Dust

(µg/m3)

Respirable 

Quartz

(µg/m3)

Respirable 

Cristobalite

(µg/m3)

Respirable 

Tridymite

(µg/m3)

Total 

Respirable 

Crystalline 

Silica 

(µg/m3)

S-01 Grinding & Chipping 176 440 <11 <11 <11 <45 <11

Calculated 8-hr TWA1 - - <11 <11 <11 <45 <11

S-02 Grinding & Chipping 154 385 <13 <21 <13 <52 <13

Calculated 8-hr TWA1 - - <13 <21 <13 <52 <13

S-B Field Blank <5 <5 <5 <20 <5.0

Cal/OSHA PEL (8-hour TWA) 52 50 50 50 50

Cal/OSHA Action Level (8-hour TWA) NA 25 25 25 25

Note:

1 Calculated TWA assuming same exposure to respirable crystalline silica during the remaining 8 hour work shift.

2  PELs for Particulate Not Otherwise Regulated. Where dust contains crystalline silica, the PELs for crystalline silica apply.

3 TLVs for Particulates Not Otherwise Specified. Where dust contains crystalline silica, the TLVs for crystalline silica apply.

NA = no current exposure limits/guidelines available; AL = Action Level
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Thank You!
Kristy Thornton, MS, COH

Local Director – San Diego 

kristy.thornton@facs.com
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