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COAL MINE FIRES INVOLVING TRACK AND GONVEYOR BELT ENTRIES, 1970-1988

by

Steven J. Luzik and Lisa A. Desautels

INTRODUCTION

This report was generated to provide technical back-up for
recommendations concerning construction and placement of waterlines in
underground coal mines. Research was conducted and data generated on
underground coal mine fires involving the track and belt entries, which
occurred during the 19-year period from 1970 through 1988. The data tabulated
concerns itself with fire-fighting experience involving these fires,
fatalities, injuries, and property damage incurred. The practice of
ventilating air outby in conveyor belt entries is also addressed as related to
fire-fighting experience.

The accident reports that were used to generate this data were taken
from reports in the Industrial Safety Division (ISD) file. To the best of our
knowledge, this file is complete but there may be other fires that occurred
which were not reported by MSHA or for which we do not have a copy of the
report.

FIRE EXPERIENCE - GENERAL

During the period from 1970-1988, the total number of mine fires
reported by MSHA was 293, 6f these fires, 65, or 22.2%, involved burning in
the conveyor belt entry and 60, or 20.5%, involved the track entry. There
were 5 fires reported in both categories, and they are identified as such in
the tables.

Table 1 lists fires which involved belt and track entries in 3-year

increments. The percentage of fires involving conveyor belt entries has
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increased in the 1980’s when compared to the previous decade. This is not
surprising since belt haulage has become the most widely used method of

removing coal from the mine.

TABLE 1. - Belt and Track Entry Fires Compared to All Fires
with a 19-Year Reporting Period, 1970-1988
Range Total Number of Percent Number of Percent
(yrs.) Fires Belt Entry Fires of Total Track Fires of Total
1970 36 5 13.9 5 13.9
1971-1973 53 6 11.3 17 32.1
1974-1976 39 5 12.8 8 20.5
1977-1979 30 5 16.7 10 33.3
1980-1982 45 12 26.7 8 17.8
1983-1985 39 18 46.2 5 12.8
1986-1988 51 14 27.5 7 13.7
TOTALS 293 65 22.2 60 20.5

The occurrence of track fires has been fairly constant, averaging about
two fires per year in the 80's compared to about four fires per year in the
previous decade when track haulage was the predominant means of coal
transportation.

Table 2 categorizes these belt and track fires according to their cause.
Friction generated by the belt is the predominate cause of fires in the belt
entries. Fires in the trolley entries are mostly caused by a short-circuiting
action of the trolley pole or trolley wire induced by roof falls or contact

with moving equipment.



TABLE 2. - Cause of Fires Occurring in Track and Belt Entries, 1970-1988
Belt Entry Fire Track Entry Fires
Cause Number  Percent of Total Number  Percent of Total
Friction 22 33.9 - -
Electrical (other
than trolley) 8 12.3 20 33.3
Welding/Cutting 13 20.0 4 6.7
Heat 3 4.6 - -
Fuel 1 1.5 - -
Unknown 18 27.7 4 6.7
Trolley Wire NA - 4 6.7
Derailment NA - 2 3.3
Transporting
Equipment NA - 12 20.0
Roof Fall
(trolley wire
shorts) . NA - 9 15.0
Trolley Pole NA - 5 8.3
TOTALS 65 100.0 60 100.0

Tables 3 and 4 detail fire-fighting experience as related to these
fires.
BELT FIRE EXPERIENCE
Of the total number of fires, which occurred in o; spread to the
conveyor belt entries, only 2 involved fatalities. A fire, which occurred on
11/27/86 at Florence Mining Company, resulted in the death of a miner due to a
heart attack from fire-fighting activities. The Wilberg Mine Fire of 12/19/84

resulted in the deaths of 27 miners trapped inby the fire on a longwall panel.
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TRACK HAULAGE FIRE EXPERIENCE

Thirteen fires, which involved the track entry, resulted in either death

or injuries.

Three of these fires involved fatalities. These thirteen fires

are summarized as follows:

1.

Jones & Laughlin Steel Corporation, Shannopin Mine., 6/12/70 - The

fire occurred in a locomotive near the underground coal bin when a
short circuit occurred at the locomotive contactors. Four men
were slightly affected by smoke, but all were released for duty
after an examination by the company physician.

The Buckeye Coal Company, Nemacolin Mine, 3/26/71 - The fire

resulted when the end of the trolley wire fell and contacted the
grounding clamp attached to the track rail. Two men died during
evacuation from asphyxiation and one man accidently drowned during
flooding operations performed to fight the fire.

Blue Diamond Coal Company. Qwens Branch Mine, 5/6/72 - Fire

occurred during roof-bolting operations when a protruding wire on
a hydraulic hose contacted the trolley wire. Arcing ignited the

hose and the hydraulic oil in the machine. Two men were trapped

inby the fire and used self-rescue devices.

Consolidation Coal Company, Blacksville No. 1 Mine, 7/22/72 - The

fire started when a continuous mining machine, being transported
along the track haulageway, contacted the energized trolley feeder
wires. Nine men at a section inby the fire died as a result of

this fire.
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The Buckeve Coal Company, Nemacolin Mine, 12/2/72 - A locomotive

caught fire when a high-resistance ground fault occurred in the
vicinity of the controller. [The operator of the second locomotive

was injured when the locomotive on fire collided with his.

The Nacco Mining Company, Powhatan No. 6 Mine, 7/11/73 - The fire

occurred when the operating lever on a stoper drill being
transported contacted the energized trolley wire. Arcing ignited
the trailing cable and some rubber-covered air hoses. Nine men
were treated for smoke inhalation; three from fire-fighting
operations and six from escaping through smoke. Another employee
injured his knee when he attempted to cross the moving conveyor
belt during the emergency.

Rochester & Pittsburgh Coal Company, Jane Nos. 1 and 2 Mines,

8/31/74 - The drill head leveling bar of a roof bolter contacted
the energized trolley wire. The hydraulic hose ruptured and the
spraying oil was ignited by the existing short circuit. Two men
were seriously burned by the spraying oil and one of them died
later form the burn injuries.

Bethlehem Mines Corporation, Revloc Mine 32, 2/7/77 - A rock fall

caused the energized trolley wire to contact a steel roof support.
Arcing ignited wooden crib blocks. No one was injured as a direct
result of the fire, but a repairman was seriously injured and

later died as a result of a methane explosion occurring in a shaft

during de-watering operations.
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9. Amax Coal Company, Wabash Mine, 12/8/78 - A fire occurred when a

piece of off-track equipment being transperted contacted the
energized trolley wire. Six miners were taken to the hospital for
smoke inhalation treatment.

10. Consolidatjon Coal Company, Humphrey No. 7 Mine, 7/10/79 - A fire

occurred in the trolley pole and controller power cables junction
box. A miner broke two of his ribs as he jumped from the
locomotive to escape the flames.

11. The Youghiogheny & Ohio Coal Company, Nelms No. 2 Mine. 10/14/81 -

A fire was started when the top of the personnel carrier contacted
the trolley pole harp and slide assembly. The wooden trolley
pole, insulation, and the roof were ignited. A foreman was
hospitalized and treated for smoke inhalation after being injured
during the fire-fighting procedures.

12. The North American Coal Corporation, Powhatan No. 3 Mine, 11/28/82

- The temperature switch on a compressor had been disconnected.
This permitted the compressor to overheat and ignite the hydraulic
oil. Two miners suffered from smoke inhalation.

13. Westmoreland Coal Company, Bullitt Mine, 10/18/84 - As the

energized trailing cable to a 250-volt DC hoist was being moved,
an arcing fault in a splice started the cable fire. Four miners
incurred smoke inhalation injuries during the evacuation.

Of the 60 fires involving the track entry, 7 were positively identified

as incorporating a ventilation plan where a belt entry was adjacent to the
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trolley and not physically separated from it with permanent stoppings. One
fire occurred in an entry, which contained both the track and the belt. These
fires are identified in Table 4.

A review of the data in Tables 3 and 4, and more in-depth narratives
contained in the individual accident reports combined with discussions with
individuals involved in fire-fighting activities, reveal that several factors
play a crucial role in the effectiveness of a fire-fighting effort. These
same factors play a role determining the safety and uitimate survival of
miners working inby fire areas.

A discussion of some of these important factors follows.

FACTORS AFFECTING FIRE-FIGHTING EFFORTS/RESPONSE/SUPPRESSION

1. Properly Designed and Maintained Fire Detection and Suppression Systems

Early detection and response is essential if a fire in an underground
mine is to be effectively controlled and extinguished. All to often, we read
about a small fire that got out of control because of poorly maintained or
inoperative fire detection and suppression systems.

An inoperative automatic fire sensor prevented early detection of a belt
fire at the Duncan Coal Company’'s No. 3 Mine on 4/16/84.

A turned-off water valve on a belt drive deluge system prevented early
attack of a fire at the Marianna No. 58 Mine (3/7/88). 1In addition, a fire
hose, which was part of the deluge system, was wedged into the belt frame and
had to be cut free, precluding use of the nozzle for initial fire-fighting
efforts. Thus, effective coverage b? this hose was not possible and the fire

quickly spread out of control. The mine had to be eventually sealed.
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There are numerous instances where design or maintenance problems in
section waterlines have impaired effective fire-fighting efforts. Fire-
fighting in both track and belt entries has been affected. Fires have
occurred in sections where the waterlines were not charged (Alpine Mine -
12/9/76; DO&W Coal No. 5 Mine - 2/3/82); were frozen (FMV No. 1 Mine -
12/10/76); were not in place (Island Creek Fies Mine - 12/27/78; Kermit No. 1
Mine - 8/7/70); or had outlet valves that were not compatible with hose
fittings (Cannelton No. 8 Mine - 3/26/82).

Low pressure was mentioned as a reason for fire spread in other mine
fires (Powhatan No. 1 Mine - 2/5/82; Beatrice Mine - 11/25/81). The presence
of shut-off valves in the main section waterline would have improved fire-
fighting capabilities in at least two mine fires that occurred (Nemacolin Mine
- 3/26/71; Pioneer Mine - 12/26/72).

Other problems experienced with waterlines include lack of regulators on
hydrants, which caused hoses to burst and delayed fire-fighting activities for
a period of 4 hours (Beckley Mine - 4/1/87) and failures of the line due to
heat (Fountain Bay Mine No. 1 - 5/6/85; Sinclair Slope No. 2 Mine - 5/13/88).
The waterline at the Central Appalachian Coal Company’s No. 4 Mine - 11/7/81
failed when the water hose attached to the deluge water suppressing system was
turned on. Finally, a corroded outlet prevented the hook-up of a fire hose in
the 12/8/78 fire at the Wabash Mine.

2. Roof Falls

Roof falls have been a major contributor as both a cause of fires,

particular in trolley entries, and as a deterrent to effective fire-fighting

efforts. Roof falls have been cited as the cause of 9 track fires during the
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19-year period and, moreover, are frequently mentioned as an obstacle
preventing direct attack of the fire using extinguishing media (H,0, dry
chemical, or rock dust).

Some examples of fires where roof falls impaired fire-fighting efforts
are: Pioneer Mine - 12/26/72 (belt); Bethlehem No. 31 Mine - 10/29/73 (belt);
Camp No. 2 Mine - 11/11/74 (belt); Revloc Mine 32 - 2/7/77 (track); Vesta No.
5 Mine - 4/10/77 (track); Peabody Mine No. 12 - 1/12/80 (track); Cannelton No.
8 Mine - 3/26/82 (belt); Camp No. 2 Mine - 3/13/84 (belt).

3. Ventilating Air Flow Opposite of Direction of Water Flow in the

Waterline

Of all the fires occurring in belt and track entries, three particular
fires have been identified, which occurred in mine entries where the direction
of airflow was opposite to that of the direction of the flow of water in the
waterlines. Extreme difficulty in fire-fighting was experienced in all of
these fires.

On April 11, 1970, the Robinson Run No. 95 Mine experienced a fire of
undetermined origin in a rail haulage entry. Due to the sinking of a new
shaft, a portion of the mine experienced a condition where the water in the
waterline was flowing toward the west and ventilating air currents were
easterly. This is the area in which the fire occurred. As the fire spread
easterly in the direction of the airflow, a roof fall occurred which severed
the waterline. Men tried to approach the fire from the downwind (outby) side,
but failed. Eight seals were erected underground in an attempt to confine and
extinguish the fire. Shortly after erection of the seals, three explosions

occurred in rapid succession. Men were withdrawn from the mine and it was
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subsequently sealed. As a result of this fire, the company established a
policy that 100,000 gallons of water would be made available for every new
shaft that was sunk!.

On December 9, 1976, a fire occurred at the R&P Alpine Mine on the
tailpiece of the No. 5 belt conveyor. Coal dust accumulations of up to 12
inches existed in this area. Men working underground refused to go inby to
fight the fire. Difficulty was experienced in fighting the fire because of
the direction of airflow. Risks were taken to open stoppings and mandoors to
clear the entry of smoke. The fire was eventually extinguished but with
considerable difficulty. Men fought the fire with self-rescuers instead of
approved apparatus.

The third fire occurred at the Shoemaker Mine on January 4, 1986. A
roof fall in the fire area broke the waterline before the fire hose could be
connected. To provide water, a fire car was brought in to an area in the
adjacent track entry but heavy smoke entering through an overcast against the
150 fpm ventilating air flow prohibited the car from reaching the fire. Three
ventilation controls were adjusted, all inby the fire and in smoke, to try to
increase the track velocity to clear the smoke. Finally, several stoppings
were removed between the belt and the intake escapeway outby the fire and the
air in the belt entry was reversed. Fortunately, the proximity of an intake
air shaft made sufficient air available and allowed a fire hose to be lowered
into the mine from a fire truck on the surface. Once watef was applied, the

fire was extinguished in a few hours.

'Private communication with Will Jamison, Jamison Engineering, March
1990.
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4, Solid/Substantial Stopping Lines for Separation

Probably the worst fire disaster related to this subject occurred on
July 22, 1972, at Consolidation Coal Company'’s Blacksville No. 1 Mine where
nine men lost their lives. The fire started when a continuous mining machine
being transported in the trolley entry contacted the trolley wire. A
contributory factor to the deaths of the nine men working inby the fire was
the use of poorly constructed corrugated sheet metal stoppings, which
permitted contaminated air to leak into the escapeways before the men could
exit the mine. Leakage of smoke from the fire entry also quickly contaminated
the escapeway in the Marianna No. 58 fire on 3/7/88. Men exited the mine in
heavy smoke while donning their SCSR's.

5. Ventilation

Low velocities in the belt and track entries often exist. When a fire
occurs, the smoke may roll back against the normal direction of airflow in the
mine making fire-fighting efforts very difficult. Effective fire-fighting
efforts often require that the fire be fought from both inby and outby sides,
and smoke will be a problem in this situation regardless of ventilation
conditions. Tables 3 and 4 cite many examples where smoke caused problems in
the fire-fighting effort.

In some instances, decisions are made to reverse the air flow in the
entry affected by fire. This can, in some instances, result in passing
contaminated air containing volatile products of combustion back over the fire
area. The possibility of explosion exists and has occurred in some cases
(Robinson Run No. 95 Mine - 4/11/70). Sealing localized areas can also create

explosion conditions.



13

6. Prompt Response

Failure to respond quickly to incipient fire has been responsible for
many small fires developing into hard-to-control or uncontrollable situations.
Quick response implemented through a well-planned method of attack is the most
importént defense against an incipient mine fire.

Reasons for lack of immediate response are widespread. Examples were
previously discussed and are related to improperly designed or maintained fire
suppression and detection systems, roof falls, or smoky conditions. In many
instances, lack of prompt response to a fire is the result of human error and
is of a controllable nature.

7. Coal Seam

Research of underground coal mine fire reports?

involving fires
initiated in active, ventilated airways that were investigated by MSHA in the
last 28 years indicates that the coal itself will not become significantly
involved in the fire if the volatile matter content is sufficiently low (less
than 30 percent).

Coal mines mining highly volatile seams, particularly where roof coal is
left, are susceptible to fires, which can spread out of control if not
attacked rapidly using prudent fire suppression measures.

8. Communication

Study of mine fire reports indicate that effective communication may

play a vital role in the general fire-fighting efforts and, more importantly,

2MSHA Technical Support Industrial Safety Division (ISD) Internal
Memorandum dated 2/26/87.
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saving lives. As previously mentioned, effective fire-fighting requires
prompt response, which necessitates good communications between individuals
involved in the effort and a well-thought-out plan of attack.

Loss of life occurred in the Blacksville No. 1 Mine (7/22/72) and
Wilberg Mine fires (12/19/84), and poor communications were cited as a factor
in both cases. Communication equipment (page phones, etc.) should be
routinely inspected and maintained to ensure that they will function when
needed.

9. Loose Coal and Dust Accumulations

The presence of loose coal and coal dust accumulations, particularly in
the belt entry, has been cited as a factor in the initiation of 21 of the 64
fires, which have involved the belt entry in the 19-year reporting period.
Most notably, in the Marianna No. 58 fire (3/7/88) and the Duncan Coal
Company’s No. 3 Mine fire (4/16/84).

In the Marianna No. 58 fire, coal spillage was observed during fire-
fighting efforts, which was several feet deep in some places along the belt
and contacted the bottom belt in some areas. The spillage could have totaled
300-400 tons. In the Duncan No. 3 Mine fire, accumulations of coal dust
measured 15 inches in depth in some locations.

SUMMARY

A 19-year history of fires involving track and belt entries has been
presented. These fires represent about 43 percent of the total number of
fires reported in this period.

Examination of the data indicates that similar fire-fighting experiences
are common to both classes of fires. Fire hazards exist in both entries. The

principle ignition source of fires occurring in the belt entry is friction
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induced from the belt rubbing against hot rollers, belt frame, or lagging.
Fires of electrical origin predominate in the trolley entry. Additionally,
roof falls causing the trolley wire to short or contact of the trolley wire by
improperly protected equipment being transported are frequently reported as
fire initiators. The less-traveled trolley entry is also more prone to have a
roof fall go undetected when compared to the belt entry. This could
negatively impact on the probability of maintaining a waterline located in
this entry.

Fire occurring in an entry where the ventilating air was travelling in a
direction opposite to the flow of water in the waterline resulted in some very
difficult fire-fighting experiences. 1In one case, the mine had to be sealed.
In yet another, water had to be pumped into the mine from the surface to
extinguish the fire.

Careful examinations of these fires and related fire-fighting activities

clearly underscore the need for:

1. PROPERLY DESIGNED AND MAINTAINED FIRE SUPPRESSION AND DETECTION
SYSTEMS,

2. A WELL THOUGHT-OUT PLAN OF ATTACK, and

3. QUICK FIRE-FIGHTING RESPONSE MEASURES

if a successful fire-fighting effort is to be realized.

Finally, the importance of equipment inspection and maintenance, and
good housekeeping to prevent accumulations of loose coal, coal dust, and other
combustibles cannot be overemphasized if fires are to be reduced or

successfully controlled.
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