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2013-2022 Fatalities     All Mining
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9.77

16.15

43

24

RATES

1966-1970
Coal 202
Non-coal    67

1996 NIOSH
Coal 38.9
Non-coal  21.1
Cont.        35.4
All             28.5

2022 
Coal 16.5
Non-coal   9.5
Cont. 13.8
All            11.8

11.77

2022 BLS – All Industries 3.7

12.2



Industry Injury Rate (per 100 FTEs) 1983 – 2022
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2022 Priv. Industry  2.7 (BLS)



Occupational respiratory disease and exposures in mining
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Coal dust (RCMD)
• 78,620 black lung deaths in 1968-2016 
• $48 billion in black lung benefits since 1970 ($200+ million 2021)

Respirable crystalline silica (RCS)
• Mining listed on more (28.1%) silicosis death certificates than other 

industries

Diesel particulate matter (DPM)
• Linked to lung cancer and other disorders
• 15,000 underground coal miners and 13,000 M/NM miners are 

exposed

Elongate Mineral Particles (EMP)
• 10% of M/NM mines from 1979-2015 exceeded the NIOSH REL 

(0.1 f/cc) for asbestos (NY, MN, CA)



Automation & Emerging Technologies 
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National Safety Council: To eliminate workplace fatalities by 2050 through the 
adoption of emerging technology 

Ad
ob

e 
St

oc
k 

AI
-g

en
er

at
ed



Our Partnership Model for Research
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• MSHA-NIOSH Diesel Exhaust Health Effects Partnership

• NIOSH Proximity Detection Partnership (completed)

• NIOSH Refuge Alternative Partnership (completed)

• NIOSH Breathing Air Supply Partnership

• NIOSH Rock Dust Partnership

• NIOSH Automation & Emerging Technologies H&S Partnership

• NIOSH-MSHA Respirable Mine Dust Partnership

• NIOSH Miner Health Partnership

• NIOSH Mine Slope and Subsidence Monitoring Partnership
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Mine Automation and Emerging Technologies Health and Safety 
Partnership
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Partnership Meetings
• October 8-9, 2020
• August 17-18, 2021
• September 14-15, 2022
• September 20-21, 2023
• October 10, 2024
• Additional agenda/topic 

setting meetings
2018

Public Workshop
Aurora, CO
Sept. 10-11, 2018

MSHRAC



NIOSH Research
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• Intramural
• SMRD
• PMRD

• Extramural
• Contracts

• Broad Agency Announcements
• Technology BAA
• University Research BAA

• Grants
• Interagency Agreements



New BAA Contracts – Technology
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Contractor Title

Desert Research Institute A Lithium-Ion Battery Fire Detection and 
Suppression System for Mining Applications

Innovative Wireless 
Technologies, Inc.

Wireless Ventilation Monitors for Improved Mine 
Safety and Efficiency

University of Kentucky with 
Francis Enterprises 

In-Mine Autonomous Shuttle Car Demonstration

Virginia Tech Evaluating and Modifying a Back Exoskeleton for 
Use in Underground Mines

Automation and Emerging Technologies



New Contracts – University Research
Contracts Run September 2024-2029
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University Title

Missouri University of Science 
and Technology

Advancing Mining Safety: The Integration of Smart 
Development, Fully Automated Monitoring, and AI-
Driven Digital Twins for Preventing Accidents and 
Fatalities in the United States Mining Industry

Pennsylvania State University Designing a Safe Electrification System for Smart 
Mines Through Ventilation Modeling, Monitoring, 
Control, and Training

University of Arizona Dynamic Mine Planning Capacity Building: 
Integration of Robust Data into System-Wide Mine, 
Automation, and Safety Processes



Robotic and Intelligent Mining Technology and Workplace Safety 
Research Grant
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• Congressional intent: to fund additional research initiatives in 
automation, robotics, and intelligent mining systems to improve 
workplace safety and health in U.S. mining operations. 

• Grantee is the Missouri University of Science and Technology Mining 
and Explosives Engineering Department

• Funding initiated in September 2023, 4-year term
• Collaborative with NIOSH



Understanding the Barriers
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2019-23
Eliminating Barriers for the 
Implementation of 
Automation in the Mining 
Industry

2022-24

2020-23



Disclaimer: The findings and conclusions in this report are those of the author(s) and do not necessarily represent the official position of the National Institute for Occupational Safety and Health, Centers for Disease Control and Prevention. Mention of any company or product does not constitute endorsement by NIOSH, CDC.

“Mac” – circa 1950s

Rohmac Microtraxx “Mule”
2014-2016; 2017-2022 
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