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Abstract Underground coal mine fires in the United States continue to present a significant hazard
to the safety and health of mine workers. The leading causes of mine fires include flame cutting and weld-
ing operations, frictional heating and ignitions, electrical shorts, mobile equipment malfunctions, and
spontaneous combustion The National Institute for Occupational Safety and Health (NIOSH) is conduc-

ting an in — depth program of research to address mine fire prevention, early and reliable fire detection

and mine fire suppression and control technologies. One segment of the research portfolio is focused on re-
mote methods for addressing coal mine fires. This research is important because remote methods represent

the primary means of fighting a mine fire when conditions are too dangerous to fight the fire directly un-

derground. Technologies under investigation include remote methods for installing ventilation control de-

vices (mine fire seals) and remote methods for suppressing the fire using, the injection of inert gas, gas
— enhanced foam and jet engine exhaust gases into the fire zone. This paper presents a summary of remote

mine firefighting technologies used in the U. S. and the results of completed NIOSH research.

1 Introduction

Unlike other types of mining accidents where an
incident generally involves only a few workers, the
danger of a mine fire extends to every person working
in the underground mine environment. When a mine
fire occurs, the toxic products of combustion can block
avenues of escape and can rapidly create asphyxiating
gases that can spread well beyond the fire zone in a
short period of time. Previously, mine operators.in the
United States were -required by law to report to the
U. S. Mine Safety and Health Administration ( MSHA)
any unplanned mine fire event that was not extin-
guished within 30 minutes of discovery ( CFR, 2007)
.. Subsequent to the accidents at the Sago and Aracoma
Alma mines in January 2006, this regulation has been
modified to include all unplanned mine fire events that
are not extinguished within 10 minutes of discover-
y. According to MSHA, in an underground environ-
ment, if miners attempt to fight a fire for 30 minutes
and are unsuccessful, the fire will probably become
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uncontrollable. The revised reporting requirement will
result in earlier fire - fighting plan activation as miners
will notify supervisors more' quickly who, in turn, can
call in firefighting crews and allow miners to safely es-
cape (Federal Register, 2006 ).

During the time period from 1990 = 2001, more
than 975 reportable fires occurred in the U. S. mining
industry (averaging about 81 fires per year) , causing

over 470 injuries, 6 fatalities, and the temporary clos-

ing of several mines. Over 95 of the fires occurred  in

underground coal mines. The leading causes of mine
fires include flame cutting and welding operations,
frictional heating and ignitions, electrical shorts, mo-
bile equipment malfunctions, and spontaneous com-
bustion (NIOSH, 2007). The technology used to con-
trol and extinguish a mine fire is usually focused on re-
moval of one or more sides of the fire tetrahedron ( oxy-
gen, heat, fuel and the chemical reaction) . When
possible, during the early stages of a mine fire, wa-
ter, foam, chemicals, rock dust or sand are directly

applied to contain or extinguish the fire. This method,


























