
Mitigating Respirable Crystalline Silica with 
No Engineering Footprint

John Jackson
Application Technology Manager

SPE-187069:



SPE-187069

Asia

Plants: 31

Revenue: USD 272m

People: 1,868 

Products:

calcium; clays; feldspar; 

recycled materials; HPQ; silica; 

specialties; others

Australia

Plants: 21

Revenue: AUD 460m

People: 1,007 

Products:

calcium; clays; feldspar; 

magnesia; mineral sands; 

silica; specialties; others

North America

Plants: 40

Revenue: USD 1.4bn

People: 2,448 

Products: 

calcium; clays; feldspar; 

HPQ; olivine; silica;

specialties; others

Europe

Plants: 101

Revenue: EUR 1.2bn

People: 3,957

Products: 

calcium; clays; feldspar; 

olivine; recycled materials; 

silica; specialties; others

South America

Plants: 20

Revenue: USD 178m

People: 1,125

Products:

calcium; clays; lime; 

mineral sands; silica;

others 

Sibelco
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Unimin Customers

Ceramics 
Functional Fillers

Electronic 

Metal & CastingGlass 

Energy

http://www.corning.com/index.aspx
http://www.akzonobel.com/nl/
http://www.kohler.com/corporate/index.html
http://www.casalgrandepadana.com/index.cfm/1,105,0,0,html
https://www.google.be/url?q=http://www.ultimo.net/nl/referenties/facility-management/tata-steel&sa=U&ei=hy1rU8SYO8O-OcnTgYgC&ved=0CC8Q9QEwAQ&usg=AFQjCNFjNgi91kO_-5Ye0P8sRruv-T013Q
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Lifesaving Rules

1. Place safety ahead of production

2. See it – Stop it- Report it

3. Assess risks before and during a task

4. Protect against falls from height

5. Lock it –Tag it – Test it

6. No guards – no production

7. Separate people from mobile equipment

Unimin Safety Records

Unimin gives mine to Bat
Conservation
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Hair
100 Microns

What is Respirable 
Crystalline Silica 

Dust?
Visibility 

Threshold
40 Microns

RCS
<10 Microns



SPE-187069

Dust Testing Instruments

Personal Data Ram (pDR)
• Real time dust measuring for
• <10 microns (µm)
• Does not differentiate the types of 

dust
• Not used for compliance 

measurement

Dorr Oliver (DO)
• Gravimetric sampling
• Samples are analyzed using an 

XRD
• Size-selective for respirable 

fraction
• Used for compliance 

measurements
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OSHA Silica Standard Outline

• Reduces the personal exposure limit (PEL) of the employees from 0.1mg/m3 to 
0.05mg/m3 8 hr. time weighted average (TWA)

• Creates an action level (AL) of 0.025mg/m3

• Requires engineering controls and written control plans

• Requires training of employees on the hazards associated with respirable 
crystalline silica (RCS)

• Respirators may be required with, but not in place of engineering controls measures

• Medical Surveillance of employees
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OSHA Time Line

2021

Today

2017 2018 2019 2020 2021

Construction

9/23/2017

General Industry and Maritine 

6/23/2018

Hydraulic Fracturing (Medical Surveillance, 
Exposure above the PEL)

6/30/2018

Hydraulic Fracturing (Medical Surveillance, 
Exposure above the AL)

6/23/2020

Hydraulic Fracturing 
(Engineering Controls)

6/23/2021

4 Months
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Exposure Monitoring Requirements

Offer medical 
surveillance at 
no cost to the 
employee if 
exposure is 
above the AL 
for more than 
30 days per 
year
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Medical SurveillanceEngineering Controls
Routine Testing

Document Exposure Plans Respirators are last line of defense

What are the Big Effects on Hydraulic Fracturing?
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Major Types Engineering Controls

Mechanical
Mini-Baghouse/

Isolation

Chemical
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NIOSH Study of Hydraulic Fracturing Employees

• 6 Frac Sites Studied (5 different plays)

• 111 total samples taken

• High Risk Employees
• Blender Operator
• Sand Mover/T-Belt Operator

0.025 mg/m3 0.05 mg/m3 0.1 mg/m3
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Internal Chemical Testing
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Internal Pneumatic Truck Trial

12 psi
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Internal Pneumatic Truck Trial

87-98% Reduction in Dust
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Area Monitoring Trial



SPE-187069

Area Monitoring Trial
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Area Monitoring Trial
Unable to detect total dust reduction as the pDr was saturated
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Area Monitoring Trial

Average RCS Reduction
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Personal Exposure Monitoring
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Personal Exposure Monitoring
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The 

Big

Difference



SPE-187069

Supply Chain Engineering Controls 

Plant

Rail Logistics

Terminal

Frac Site

UNIMIN

Mechanical

Isolation

Chemical

Truck Logistics
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Supply Chain Engineering Controls 

Plant

Rail Logistics

Terminal

Frac Site

UNIMIN

Mechanical

Isolation

Chemical

Truck Logistics
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Supply Chain Engineering Controls 

Plant

Rail Logistics

Terminal

Frac Site

UNIMIN

Mechanical

Isolation

Chemical

Truck Logistics
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• Measurements proven below the new action level

• Serves as an engineering control for the supply 

chain (mine to well)

• Transparent to your operations 

• Long shelf life

• SPE Paper-187069

Conclusion



Thank You!
Questions?


