El empleo : :
S e Mintrabajo

MINING HEALTH AND SAFETY INTHE UNITED STATES:
MANAGEMENT SYSTEMS, INJURY REPORTING AND DATA
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CURRENT MINES IN THE U.S.

Active Mining Operations by Commodity, 2016

Notes: U.S. Virgin Islands are not shown. Mining operations that reported any mine operator
employment during the year are spotted randomly wi counties. Mines where only
contractors were working did not show employment and are not di
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HISTORICAL MINING FATALITIES IN U.S.

H Coal Fatalities —Noncoal Fatalities

-8-Coal Rate —a—Noncoal Rate

Federal Coal Mine
Health and Safety
B .. - Act of 1969

Federal Mine
Safety and Health

Act of 1977
The MINER
Act of 2006
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https://arlweb.msha.gov/REGS/ACT/ACTTC.htm
https://arlweb.msha.gov/MinerAct/MinerActSingleSource.asp
https://arlweb.msha.gov/regs/30cfr/

El empleo : :
S e Mintrabajo

MINING FATALITIES IN COLOMBIA (AGENCIA NACIONAL DE MINERIA)
VERSUS THE U.S. SINCE 2005 (MSHA)

Mining Fatalities in Colombia vs.The U.S. since 2005
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FATALITY TRENDS IN UNDERGROUND MINES IN U.S.

Number and rate of occupational mining fatalities at underground
work locations by year, 2006-2015
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Number and percentage of occupational fatalities by accident class
Underground mining locations, 2011-2015 (N=75)
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SAGO MINE DISASTER - 2006
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MINER ACT OF 2006 — AFTER SAGO MINE DISASTER



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

El empleo : :
es de todos Mintrabajo

MINER ACT OF 2006 — AFTER SAGO MINE DISASTER

LIFELINE REGULATIONS FOR UNDERGROUND COAL MINES

(as outlhwed m MSHA SO0CFR 75 3830 and 75 381)
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UPPER BIG BRANCH MINE DISASTER - 2010



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

A death of an individual at a mine;

An injury to an individual at a mine which has a reasonable potential to cause death;
An entrapment of an individual for more than thirty minutes;

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

An unplanned ignition or explosion of gas or dust;

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

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

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

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

) ) ) U.S. Department of Labor <<)>
Mine Accident, Injury and lliness Report Mine Safety and Health Administration =
» Section A - Identification D Approved For Use Through 07/31/2014 OM8 Number 1219-0007

MSHA 1D Number Contractor ID Report Catagory Check here if report
Metal/Nonmetal Mining O Coal Mining pertains to contractor

Mine Name Company Name

« SeeTON B - uowglete for Each Reportable Accident immediately Reported to MSHA
rcle applicable code - see instructions) o 01 - Death O 02 - Serious Injury O 03 - Entrapment
O 04 - Inundation O 05 - Gas or Dust Ignition O 06 - Mine Fire O 07 - Explosives O 08 - Roof Fall
O 09 - Outburst O 10 - Impounding Dam O 11 - Hoisting ( ) 12- Offsite injury

2. Name of Investigator 3. Date Investigation Started 4. Steps Taken to Prevent Recurrence of Accide
e
= Section C - Complete for Each Reportable A

5. Circle the Codes Which Best Descf&e Where Accident/Injury/lliness Occur e Instructions)

(a) Surface Location: © o25utface st Undergeonn 0 NHB, Preparation Flant, etc © 93 524:0pen Pt Mine © o4 suxtace Aupe Operation
© o5 cutm BaciRetuse pin © o6 Oresgemining © 120t Surtace Minkeg © 17 10depensent shops (with own MSHA 1) © 7 0fce Facitties

{b) Underground Location: () ot vemica snua © o2 Sicpatectiond shat Q wrace © o4 mersecson (O o5 Undengrousd Shepvoftice © ot cowr

(<) Underground Mining Method: O 0F Longwall O 02 Shortwall O 03 Corwertional Stogng o 08 Cortruces Mnng o 06 Hand O 01 Caving O 08 Other

6, Date of Accident 7.Time of Accident . am 8. Time Shift Started .am
pm .pm

Equipment involved Manufacturer Model Number

11. Name of Witness to Accident/Injury/lliness 12. Number of Reportable Injuries or linesses
Resulting from This Occurrence

14, Sex 15, Date of Birth

Mate
 Fo E N 2

16. Last Four Digits of Social 17. Regular job Title «  18.Check if this l:] 19, Check if Injury/liness
Security Number Injury/lliness resulted in permanent disability
resulted in death, (inchude amputation, loss of use,
& permanent total disability,

13. Name of Injured/lll Employee

20, What Directly Inflicted Injury or liness? 21. Nature of Injury or liness

22. Part of Body Injured 23. Occupational illness (circle applicable code - see instructions) O 21 Occupationad Skin Diseuies

or Affected 2 Oust Dtsaases of e Lungs O 2 Respratory Condions ke agents) © 24 Pesscring o Materiss)

© 2 onts st et e i i Q) 0
T Eployees ok Aciy Wren Plowene— [ven [WoSN[[ 7o Ot Use Onl
Injury or liness Occurred or iciat Use Unly
25. Experience in This Job Title --'
(26 bpenoncenthisine ||
[\ Total Mining Experience -'
|- SectionD-RetmtoDutylnformation L Answer30& 31 whepcosertiosed Accident Class
« 28. Permanently Transferred or 29. Date Returned to Regular Job at . 31, Number of Days Scheduled Charge
Terminated (if checked, Full Capacity (or item 28) Days Away from Restricted Work
complete items 29, 30, &31) Work (if none Activity (if none,
enter 0) enter 0)

Person Completing Form (name) Title

Date This Report Prepared (month, Day, year) Area Code and Telephone Number

MSHA Form 7000-1,  Mar. 03 (revised)



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

Wa ara updating the Inspector Sampling information on a dai basis, Plaase ramambar that we gathar this information from othar
d thers may be some lag time.

MSHA Inspector Dust Sample Results

The current operator Buchanan Is, LLC has been the operator since 2/21/2016

Void Codes

/201!

L] 5i O 0030
9120



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

CONVEYOR BELT ACCIDENTS

Conveyor Incidents
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SCALING IN UNDERGROUND LIMESTONE MINES

16
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SCALING INJURIES

Manual Scaling
Injury Type

2% W Struck by falling object
W Struck against

m Over-Exertion

W Fall

m Other

Mechanical Scaling
Injury Type

M Struck Against

m Qver-exertion

W Struck by falling
object

m Fall

17
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INJURIES BY BODY PART

Mechanical Injury By Body Part

Manual Injury By Body Part

® Hand, Wrist, or Fingers
M Back
u Arm/Elbow
B Shoulders or Neck
B Foot or Ankle
¥ Lower Body
M Trunk
" Head
Multiple
m Other

3%

35\

B Hand, Wrist, or Fingers
W Back
B Arm/Elbow
B Shoulders or Neck
B Foot or Ankle
¥ Lower Body
= Trunk
© Head
Multiple
= Other
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SLIPS, TRIPS,AND FALLS AT AN AGGREGATE COMPANY SITES

Activity Causing Slip or Fall

-
-

B

= Climbing Scaffolds or Ladders = Getting on or off Equipment

» Handling Supplies or Material Machine Maintenance

= Walking or Running = Other

19



RISK MATRICES

Severity

Extensive

Medium

No impact

Highly
unlikely

Unlikely

Fossible

Likely

Very likely

Probability

Categories

Mot acceptable
ALARP
Acceptable

20
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BOW TIE ANALYSIS (BTA) METHOD
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RISKGATE

Mintrabajo
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http://alpha.riskgate.org/
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BOW TIE ANALYSIS: PREVENTION VS. MITIGATION

23
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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.
Spontaneous combustion of coal.
Ventilation and gas management of sealed area.

Ventilation controls to limit the spread of fire
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RISKGATE — US EXAMPLE

RISKGATE

Bowtie Tool

Fires / Explosions:
Methane ignition
resulting in fire
(Face/Gob) or
explosion

© 2019  RISKGATE is an Australian coal industry initiative driven by the University of Queensland, A

Information

MITIGATING

CONTROLS
] =
Use seals which provide maximum
resistance to explosive force (e.g. 120
psi seals)

Checklist

Click here to
create a Checklist
from this Bowtie

»

4, CONSEQUENCES

]
Ensure roadways are properly rock
dusted

] =
‘Optimization of rock dust characteristics
to prevent propagation of explosive force

&
Monitoring to determine the extent of
the affected area

comp!

response plan

] o
Provide adequate personal protective

1/ (PPE) for mii (e.g. self-
contained self-rescuers, lifelines, refuge
chambers)

] =
Provide adequate training and ensure
d and

p

=
] -
Explosion due to methane ignition
i) =
=
=l

, and industry partners.

25


http://alpha.riskgate.org/

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 benéficial 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



