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Silica: It’s More Than Dust

Silica

Crystalline

Quartz Cristobalite

Amorphous
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Before the Silica Rule…

1920-
1936

• U.S. field research on silicosis (mining, granite, and cement industries)
• WV, Hawks Nest tunnel disaster

1938
• Stop Silicosis document

1971
• OSHA issued the first silica standard

1974
• CDC proposing a new PEL
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Before the Silica Rule…

• 29 CFR 1910.1000 Table Z-3
– OSHA PEL (for quartz)

– OSHA PEL (cristobalite)
• ½ the value calculated from the 

mass formula for quartz

• 29 CFR 1926.1153 (Construction)

– OSHA PEL

• ACGIH-TLV®

– 0.025 mg/m3

• NIOSH-REL
– 0.05 mg/m3

3

ଶ% ଶ%
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Before the Silica Rule…

• Air Sampling
– Analytical Method

• OSHA ID-142

• NIOSH 7500

– Air Sampling
• 1.7 LPM

Dorr Oliver cyclone

37 mm 5.0 µm pre-weighed PVC filter cassette Calibration Jar

Source @LCS Laboratory
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Silica Final Rule…A Long Process

1994-1999

• Priority Rulemaking
• Special Emphasis Program
• Human carcinogen (IARC)
• Listed on OSHA Regulatory 

Agenda
• Holds Stakeholder Meetings

Initial Rulemaking

2013-2016

• OSHA NEP (Silica)
• Proposed rule on 

Crystalline Silica Dust
• Public Hearings
• Final Silica Rule 

(Construction, General 
Industry and Maritime 
Standards)

Final Rulemaking

2018-2021

• Enforcement for General 
Industry and Maritime 
standards

• Table 1 request for 
information and comments

• Implementation in the oil 
and gas industry

Implementation

2003

• Silica standard draft to Small 
Business Regulatory 
Fairness Enforcement Act 
panel for review

First Draft

2017

• Challenged by the 
construction industry, 
employers, and several 
industry sectors and unions

• Lawsuits and Appeals

Challenges

September 23, 2017- OSHA 
Enforcement
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The New Silica Rule’s Pros and Cons

Provides more 
protection to 
employees.

“Too restrictive”. 
Causes a burden 
on the 
construction 
industry.
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The New Standard
PEL respirable crystalline silica 50 μg/m3, 8-hr, TWA

AL respirable crystalline silica 25 μg/m3, 8-hr, TWA

Exposure assessment

Methods for controlling exposures

Respiratory Protection

Medical Surveillance

Hazard Communication

Recordkeeping
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The New Standard
• 29 CFR 1910.1053  

– Respirable Crystalline Silica, written for General and Maritime 
Industries

• 29 CFR 1926.1153  
– Respirable Crystalline Silica, written for the Construction 

Industry 
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The Table 1…
(29 CFR 1926.1153)Required Respiratory Protection & Minimum 

Assigned Protection Factor (APF)
Engineering & Work 

Practice Control 
Methods

Equipment Task

> 4 hrs/shift≤ 4 hrs/shift

NoneNoneEquipped with an 
integrated water system.

Stationary Masonry Saws

Equipped with an 
integrated water system.

Handheld Power Saws

Equipped with an 
integrated water system.

Handheld Power Saws 
(Any Blade Diameter)

APF 10NoneWhen used outdoors

APF 10APF 10When used indoors or in 
an enclosed area

NoneNoneTasks performed 
outdoors only:

• Saw equipped with dust 
collection

• Collector must provide 
adequate air flow and a 

filter with 99% or greater 
efficiency

https://www.osha.gov/sites/default/files/2018-12/fy16_sh-29650-sh6_ExposureTable.pdf
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Table 1 for General Industry and Maritime?

• OSHA paragraph (a)(3) for general industry and maritime 
standards. 

• General industry activities may be indistinguishable from 
the construction tasks listed.

• Tasks may be performed in varied environments and 
conditions.



SCIENCE. SERVING PEOPLE.

Appendix A
• Analytical methods used:

– OSHA ID-142
– NIOSH 7500 by XRD
– NIOSH 7601 by VIS
– NIOSH 7602 by IR
– NIOSH 7603 (coal mine dust by IR)

• Lab Accreditations:
– AIHA LAP
– A2LA
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Active Sampling for Silica
• Normal Sampling Procedures

– Pump, cyclone, media, calibrator

• Differences for Silica
– Short tasks – concrete cutting, grinding, etc.

– High Flows – necessary for valid analysis

• Availability of proper sampling devices
– New Larger Cyclones for higher flow
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https://www.govinfo.gov/content/pkg/FR-2016-03-25/pdf/2016-04800.pdf
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Active Sampling for Silica
• Particle-Size-selective Samplers

– ISO/CEN Respirable Criteria

Cyclones PPI®
Aerodynamic Particle Diameter, da, m
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KG0 [@Lucinette Alvarado] You may want to caption the page numbers in the OSHA Silica Rule on which our 
samplers are listed. I know the PPI are listed on page 16439. I don't recall the page for our cyclones.
Karin Galligan, 2023-08-06T14:46:02.980

LA0 0 [@Karin Galligan] Thanks for the reference. The SKC aluminum cyclone is mentioned on the same page. I will add
a slide with the snapshot of the section
Lucinette Alvarado, 2023-08-07T17:08:10.233
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• Cyclones’ Collection Efficiency

Aerodynamic Particle Diameter, da, m
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KG0 [@Lucinette Alvarado] Cite source of data?
Karin Galligan, 2023-08-06T14:47:35.607
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Parallel Particulate Impactor (PPI®)

KG0
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KG0 [@Lucinette Alvarado]  I wonder if Saulius could output a higher resolution of this graph for you. This looks a 
little fuzzy.
Karin Galligan, 2023-08-02T18:56:22.160

LA0 0 [@Karin Galligan] we found a better one!
Lucinette Alvarado, 2023-08-07T17:47:35.414

KG0 1 So much better! Great job!
Karin Galligan, 2023-08-07T17:51:01.264
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Cyclones vs PPI®

Cyclones #1 and #2 oversample smaller than 
4.0 m particles and under sample larger.

ERespirable
ECyclone1 SKC data
ECyclone2 SKC data
EPPI SKC data

KG0
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KG0 [@Lucinette Alvarado] Can you cite the source for the data shown on this slide (it's only shown as "SKC data" in 
the graph key?
Karin Galligan, 2023-08-06T14:30:55.286
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Cyclones vs PPI®

3.50 3 3 2 2 2 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 -1 -1 -1 -1

3.25 3 3 2 2 1 1 1 1 1 1 0 0 0 0 0 0 0 -1 -1 -1 -1 -1 -1 -1 -1

3.00 3 2 2 2 1 1 1 1 0 0 0 0 0 0 -1 -1 -1 -1 -1 -1 -1 -1 -2 -2 -2

2.75 3 2 2 1 1 1 1 0 0 0 0 -1 -1 -1 -1 -1 -1 -2 -2 -2 -2 -2 -2 -3 -3

2.50 3 2 2 1 1 1 0 0 0 -1 -1 -1 -1 -2 -2 -2 -2 -3 -3 -3 -3 -4 -4 -4 -4

2.25 3 2 2 1 1 0 0 0 -1 -1 -2 -2 -2 -3 -3 -3 -4 -4 -5 -5 -5 -6 -6 -6 -7

2.00 3 2 1 1 1 0 0 -1 -2 -2 -3 -4 -4 -5 -6 -6 -7 -8 -8 -9 -9 -10 -11 -11 -12

1.75 3 2 1 1 0 0 -1 -2 -3 -5 -6 -7 -9 -10 -11 -13 -14 -15 -17 -18 -19 -20 -21 -22 -23

1.50 3 1 1 1 1 -1 -3 -6 -9 -12 -15 -18 -21 -24 -27 -30 -33 -35 -38 -40 -42 -44 -47 -48 -50

1.25 3 1 1 3 1 -3 -10 -18 -26 -34 -41 -48 -53 -59 -63 -68 -71 -75 -78 -80 -82 -84 -86 -88 -89

3.50 1 0 -1 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12 -12 -13 -14 -15 -15 -16 -16 -17 -17 -18 -18 -19

3.25 1 0 -1 -3 -4 -6 -7 -8 -10 -11 -12 -13 -14 -14 -15 -16 -17 -18 -18 -19 -20 -20 -21 -21 -22

3.00 2 0 -1 -3 -5 -7 -8 -10 -11 -13 -14 -15 -16 -17 -18 -19 -20 -21 -22 -23 -23 -24 -25 -26 -26

2.75 2 1 -1 -4 -6 -8 -10 -12 -14 -15 -17 -18 -20 -21 -22 -23 -24 -26 -27 -28 -29 -29 -30 -31 -32

2.50 2 1 -1 -4 -7 -10 -12 -15 -17 -19 -21 -23 -25 -26 -28 -29 -31 -32 -33 -35 -36 -37 -38 -39 -40

2.25 3 2 -1 -5 -9 -12 -16 -19 -22 -25 -28 -30 -33 -35 -37 -39 -40 -42 -44 -45 -47 -48 -49 -51 -52

2.00 3 3 -1 -6 -11 -17 -22 -27 -31 -35 -39 -42 -45 -48 -50 -53 -55 -57 -59 -61 -62 -64 -65 -67 -68

1.75 3 5 0 -8 -17 -25 -33 -40 -47 -52 -57 -61 -65 -68 -71 -74 -76 -78 -80 -82 -83 -84 -86 -87 -88

1.50 3 7 3 -11 -28 -43 -56 -66 -74 -80 -84 -88 -91 -93 -94 -95 -96 -97 -98 -98 -98 -99 -99 -99 -99

1.25 2 9 11 -18 -55 -80 -92 -97 -99 -99 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100 -100
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KG0 [@Lucinette Alvarado] Cite data source?
Karin Galligan, 2023-08-06T14:31:44.975
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The New Rules

• Restrict Housekeeping 
Practices

• Medical Exams

• Employee Training

• Recordkeeping

• Exposure measurements

• Objective data
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Appendix B

• Medical Surveillance

• Physical Examination

• Baseline Testing for TB

• Pulmonary Function Testing

• Chest X-ray

• Recordkeeping
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Penalties

$5,000 min 
per offense

Fines up to 
$70,000

Consecutive                             
non-

compliance 
$7,000 per 

day
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Lessons Learned…

• New Action Level

• Table 1 in 1926.1153(c)(1)

• Review of Analytical Methods

• Size-Selective Samplers 
Added

• To Be Patient…

• Comply With The Regulations
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The Future of Silica Safety
Exposure 

Monitoring
• Additional Airborne Samplers
• Analytical Methods

Engineering 
Controls

• Wet Cutting
• HEPA Filters LEV

Administrative 
Controls

• Regular Inspections
• Good Working Practices
• Personal Hygiene Practices

Personal 
Protective 

Equipment

• Respiratory Protection
• Disposable or washable work clothes
• Shower and change into clean clothes

KG0
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KG0 [@Lucinette Alvarado] Does exposure monitoring play any role in the future of silica safety?
Karin Galligan, 2023-08-06T14:34:17.228
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Thank you for your attention!

www.skcinc.com

www.skctech@skcinc.com


