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CURRENT MINES IN THE U.S.
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HISTORICAL MINING FATALITIES IN U.S.

 Federal Mine Safety Act of 1977 
(“The Act”)

 https://arlweb.msha.gov/REGS/ACT/
ACTTC.htm

 MINER Act of 2006

 https://arlweb.msha.gov/MinerAct/Mi
nerActSingleSource.asp

 Code of Federal Regulations

 Mining regulations change yearly

 https://arlweb.msha.gov/regs/30cfr/

https://arlweb.msha.gov/REGS/ACT/ACTTC.htm
https://arlweb.msha.gov/MinerAct/MinerActSingleSource.asp
https://arlweb.msha.gov/regs/30cfr/
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MINING FATALITIES IN COLOMBIA (AGENCIA NACIONAL DE MINERÍA)

VERSUS THE U.S. SINCE 2005 (MSHA)
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FATALITY TRENDS IN UNDERGROUND MINES IN U.S.
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SAGO MINE DISASTER - 2006

 12 miners killed in blast in sealed area 

likely caused by lightning strike

 Miners killed by CO (carbon 

monoxide poisoning), not from the 

blast

 Could have escaped, but did not have 

the training or equipment to do so

 Led to MINER Act of 2006
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MINER ACT OF 2006 – AFTER SAGO MINE DISASTER

 MINER Act:

 https://arlweb.msha.gov/MinerAct/MinerActSingleSource.asp

 Increase the availability of emergency breathing devices and provide 

improved training on the use of the devices, 

 Improve emergency evacuation and drill training

 Conduct MERDs at mines

 Install lifelines for emergency evacuation

 Two-Way Communications and Electronic Tracking Required

 Seal strength, design, construction, maintenance and repair of seals 

 Requirement of Refuge Alternatives at face and every 30 minutes outby

https://arlweb.msha.gov/MinerAct/MinerActSingleSource.asp
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MINER ACT OF 2006 – AFTER SAGO MINE DISASTER
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UPPER BIG BRANCH MINE DISASTER - 2010

 29 miners killed in methane/coal dust 

explosion in 2010 at Massey Energy Mine

 https://arlweb.msha.gov/Fatals/2010/UBB/P

erformanceCoalUBB.asp

 Led to Pattern of Violations (POV) Rule

 Led to more stringent enforcement and 

penalties for failure to Rock Dust as well 

as maintain equipment (e.g. water sprays 

and methane monitors)

 Led to more pre-shift, on-shift and weekly 

examinations

https://arlweb.msha.gov/Fatals/2010/UBB/PerformanceCoalUBB.asp
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UPPER BIG BRANCH MINE DISASTER

 Alpha Natural Resources bought Massey 

and agreed to pay $209 million fine:

 $80 million to boost safety in their mines

 $48 million fund for mining-safety and 

health research. 

 $34.8 million in fines

 Alpha Foundation for Improving Mine 

Safety and Health

 https://www.alpha-foundation.org/

 Alpha Running Right Leadership Academy

 http://www.alphanr.com/safety/Pages/RRLA.

aspx

Source: NPR; https://www.npr.org/sections/thetwo-

way/2011/01/19/133055616/feds-illustrate-likely-cause-of-

mine-blast

https://www.alpha-foundation.org/
http://www.alphanr.com/safety/Pages/RRLA.aspx
https://www.npr.org/sections/thetwo-way/2011/01/19/133055616/feds-illustrate-likely-cause-of-mine-blast
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NOT JUST FATALITIES – NON-FATAL DAYS LOST INJURIES (NFDL)

 FATAL (work-related injuries resulting in death 
to employees on active mine property);

 NONFATAL, DAYS LOST (NFDL) cases 
(occupational injuries that result in loss of one 
or more days from the employee's scheduled 
work, or days of limited or restricted activity 
while at work);

 NO DAYS LOST (NDL) cases (occurrences 
requiring only medical treatment - beyond first 
aid). "Incidence rates" are the number of 
injuries in a category times 200,000 divided by 
the number of employee-hours worked.
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MSHA REPORTABLE ACCIDENT

1. A death of an individual at a mine;

2. An injury to an individual at a mine which has a reasonable potential to cause death;

3. An entrapment of an individual for more than thirty minutes; 

4. An unplanned inundation of a mine by a liquid or gas;

5. An unplanned ignition or explosion of gas or dust;

6. An unplanned mine fire not extinguished within 30 minutes of discovery;

7. An unplanned ignition or explosion of a blasting agent or an explosive;

8. An unplanned roof or rib fall at or above the anchorage zone or that impairs ventilation or impedes
passage;

9. A coal or rock outburst that
causes withdrawal of miners or which disrupts regular mining activity for more than one hour;
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MSHA DATA RETRIEVAL SYSTEM

 Ihttps://arlweb.msha.gov/drs/drshome.htm

 Information on Inspections

 Citations, Orders and Fines

 Information on Accidents

 MSHA Requires Form 7000-1 for an accident

 https://arlweb.msha.gov/forms/70001INB.HTM

 Accident Code; Steps Taken to Prevent Recurrence; Where; When; 
Description; Equipment; Experience

 Database of 100,000+ accidents since 1984

 https://www.cdc.gov/niosh/mining/data/default.html

 Key criteria:  Days Lost from work, Miner Experience

 Information on Dust Sampling in Coal Mines

https://arlweb.msha.gov/drs/drshome.htm
https://arlweb.msha.gov/forms/70001INB.HTM
https://www.cdc.gov/niosh/mining/data/default.html
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MSHA DATA RETRIEVAL SYSTEM

 https://arlweb.msha.gov/drs/drshome.htm

 Mine Name = Buchanan Mine; More Info

 Overview, Get Report

 Accidents

 Violations

 Dust Samples

 Inspectors

 Company

 Quartz

https://arlweb.msha.gov/drs/drshome.htm
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CONVEYOR BELT ACCIDENTS
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SCALING IN UNDERGROUND LIMESTONE MINES

 Removal of loose rock from roof and ribs.

 Manual: scaling bar 

 Mechanical: Hydraulic or pneumatic

 2003 NIOSH study found half of all ground-fall injuries were scaling related

 2000-2015: 176 scaling incidents across 48 mines
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SCALING INJURIES
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INJURIES BY BODY PART
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SLIPS, TRIPS, AND FALLS AT AN AGGREGATE COMPANY SITES 

 

Activity  Occurrence 

Days  

Away 

from  

Work 

Fatality  

Likelihood of Accident  

Resulting in Days  

Away from Work (%) 

Slips and Falls 346 142 1 41.0 

Handling Materials 550 154 0 28.0 

Machinery 196 54 1 27.6 

Other 620 162 3 26.1 
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RISK MATRICES

 Risk matrices are one of the most widely used tools 

for risk assessment. They are mainly used to 

determine the size of a risk and whether or not the 

risk is sufficiently controlled.

 It is important to understand that a risk matrix by 

itself makes for a poor decision making tool. It is best 

suited for ranking events. For priority, RED is OK.
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BOW TIE ANALYSIS (BTA) METHOD 

Initiating Event: 

Control 

effectiveness is 

lost.
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RISKGATE

 http://alpha.riskgate.org/

 The risk presented by certain 

hazards can be defined as “the 

effectiveness of control 

measures in place.”

 Tolerable risk = Effective and 

adequate control

http://alpha.riskgate.org/


23

BOW TIE ANALYSIS: PREVENTION VS. MITIGATION

 It is important to identify both controls which are intended to prevent the initiating event and 

controls which mitigate loss once the event has occurred.  

 Use the seatbelt analogy: A seatbelt will not prevent a car accident (initiating event) from occurring, 

but a seatbelt can reduce (mitigate) the magnitude of injuries (consequence) sustained from the 

accident.  
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BOW TIE EXAMPLE

 For the top event or hazard, “Fire or ignition in a sealed area,” categorize the following statements to form a bow tie.  

 Injury to worker.  

Consequence

 Spontaneous combustion of coal.  

Potential Cause

 Ventilation and gas management of sealed area. 

Preventive Control

 Ventilation controls to limit the spread of fire.  

Mitigating Control
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RISKGATE – US EXAMPLE

 http://alpha.riskgate.org/

http://alpha.riskgate.org/
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CONCLUSIONS

 Mining regulations in the U.S. have been reactionary over time and are prescriptive versus risk based

 This has worked over time as incidents and fatality rates has decreased, but risk based could be beneficial as 
the industry strives toward “zero accidents”

 Moving from Risk Matrices to Bowtie Tool has benefits, both are very useful

 Data on Accidents

 It is better to have too much data than too little data on accidents

 Data analysis has to take into account severity and potential risks to miners

 Mining Health and Safety research needs to be funded by government and industry working together with 
academia to create safer mines


