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FINAL REPORT OF MINE EXPLOSION
GREAT VALLEY MINE
GRFAT VALLEY ANTHRACITE COAL CORPORATION
McCOY, MONTGOMERY COUNTY, VIRGINIA

APRIL 18, 1946

By
M. J. Ankeny, H. E, Sanford, Chas. E. Tibbals,
and M, J, Caylor :

INTRODUCTION

A gas explosion occurred in the Great Valley mine of the Great Valley
Anthracite Coal Corporation at McCoy, Montgomery County, Virginia, at
10:45 a.m., April 18, 1946, At the time of the explosion, 538 men were in
the mine, and 46 of them escaped unaided to the_surface. Eleven men were
killed -immediately by the forces emanating from the explosion, by the effects
of burne they sustained, or from the effects of after-damp, and one msn died
the seme day in a hospital as a result of burns, injuries, and shock., The
men who escaped from the mine were not injured.

The explosion occurred in the 16 east level when a quantity of methane
was liberated from a fault in the coal bed. The liberation occurred in a
crosgcut near the face of 16 east, and there is no evidence that flames
extended farther than a few hundred feet from their origin; however, the
forces emanating from the éxplosion destroyed all the stoppings in 16 east,
which is about 850 feet in length, a door at the mouth of 15 east, 12 stoppings
in 15 east, and an undercast near the mouth of -2 east; the mouth of 2 east is
about h,?OO feet from the origin, as measured along the haulageways.

Notice of the disaster was received by a telephone call to the Mount Hope
office of the United States Bureau of Mines about 11:00 a.m., April 18, 1946,
VWithin 30 minutes after the message was réceived, six Bureau of Mines men with
complete equipment for recovery operations were en route to the mine. In the
‘meantime, other Bureau of Mines offices at Washington, D. C.; Pittsburgh,
Pennsylvania; Norton, Virginia; and Bluefield, West Virginia, were notified
of the disaster, '

The men and equipment from the Mount Hope and Bluefield stations arrived
at McCoy at 3:30 p.m,, and entered the mine at 4:20 p.m. Other Bureau of
Mines men arrived during the afternoon, during the night, and on the following
morning. In all, 14 Bureau of Mines representatives took part in either the
recovery operations or the subsequent investigation, or both.

Representatives of the Bureau of Mines are of the opinion that the explo-
sion was caused by the sudden liberation of a large volume of methane, released
by the firing of a shot in an uncompleted crosscut, and ignited by an electric
spark from an open-type battery locomotive,
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GENERAL INFORMATION

Location ‘and Operating Officials

The Great Valley mine is at McCoy, Montgomery County, Virginia, about
13 miles southwest of Blacksburg, Virginia. It is owned and operated by the
Great Valley Anthracite Coal Corporation, and is served by the Virginian
Railway Company. The officials.of the company are:

R. G. Stevens President - Radford, Virginia

L., I. Cothern Consulting Engineer Blacksburg, Virginia
- Cloyd Martin General Manager Radford, Virginia

T. J. Liddle Superintendent and Blacksburg, Virginia

Mine Foremen

Employees‘and Production

One hundred and thirty-three persons were employed on two shifte at the
mine, and 99 of" them were employed underground. The average daily production
was.500. tons of coal,

Openings

, The. mine is opened by three parallel, tlmber-lined'slopes. One of the
slopes is the haulageway and main inteke alrway; another, used as a manway
and intake airway, is only about 250 feet in depth and is connected to the
hav]age s]oPe and the third slope is the main return airway. The two main
glopes are about y ,900 feet in depth and are driven with the true dip of the
coal bed‘ which decllnes gradually from 36 degrees at the mine portals to
about. 13 degrees at the present faces.

Nature of Coal Bed

The mine is operated in the Merrimac coal bed, which averages 84 inches
in thickness, contains 13 layers of impurities ranging from 1 inch to 8 inches
in thlckness, and dips. toward the southeast. Three major faults traverse the
proPerty, two are .on the east gide of the slope, and one is on the west side.
Fach of the faults has a vertical displacement or upthrow of 12 tc 20 feet,
The face of 16 east entry (the explosion area) was in the first fault east of
the slope. The immediate roof is hard, smooth sandstone, and the floor is
hard. shale, The maximum cover over the present workings is about 2,000 feet
thick..

The coal is of subanthpacite rank., A proximate analysis of a composite
sample of coal from the mine, as listed in Bureau -of Mines Technical Paper
656, "Analyses of Virginia Coals", is as follows:

Percent
Moisture 1.3
Volatile matter 11.9
Fixed carbon 62,2
Ash 2k, 6

-2 -
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The ratio of volatile matter to total combustible matter of the coal,
which is an index of the explosibility of the coal dust, is 0.16.

MINING METHODS, CONDITIONS, AND EQUIPMENT'

Methods of Mining

" This mine 'is worked by the room—and-plllar method, and the workings are
laid out =0 as to take advantage of the strike and dip o the bed. Level
entries on 300- foot centers are driven in pairs east and west off the main
'slope, leaving a lS-Ioot plllar between each pair of entries. “These entries
are driven 15 feet wide with 90- degree crosseuts every 50 feet and the

crosscute serve as roam necks. Rooms are driven 12 to 25 feet wide and to
the rise, and are driven through to the addacent entry. Crosscuts in the
rooms are 50 feet apart, and when a room is completed a comnection is made
with the adjacent room to form an airway across the face of the rooms. The
pillars are not extracted,

Some of the coal is plckemlned and ‘some of it is‘blasted from the solid,
That from the haulage entry of each level 1s loaded directly into mine cars,
and the coal from the airway is loaded into a wheelbarrow and then dumped 1nt0
mine cars in the haulage entry., Coal from the rooms is loaded- by hand onto
shaker conveyors, which discharge the coal into mine cars.

‘The faults.are.fairly. uniform in.width and extend through the. entire .
property When a fault is encountered, the direction of the entries is
changed so that. they may be driven througn the fault by the shortest distance.

Ventilation and Gases

Circulation of air in the mine is induced by a 6-Toct Aerodyne fan
installed on the surface in an incombustible structure and offset 25 feet
from the return airway, The fan is run continuously, and it was exhausting
56,700 cubic feet of air a minute at the time of the Federal inspection of
June 2L, 1945, The intake air was coursed along the main haulageway to near
the face of the main entries and about 75 feet inby the mouth of 16 east,
vhere it was divided into two major splits; one split ventilated the Worklng
places on the west side of the slope, and the other split was coursed through

“the east-side workings; thus, 16 east was being ventilated by 1ntake air,

Two blower fans with separate tublng were used in ventilating the face
of 16 east haulage entry and the crosscut being driven to the air course.
These fans were installed in 16 east haulageway (in intake air) at the second
crosscut outby the face, which is also the mouth of 14 room; nevertheless,
this crosscut, through whlch the man driving the alr course wheeled his coal
was closed only by ‘a brattice-cloth curtain. Doors used in.controlling the
mein air currents in thée level entries were installed gingly near the slope,

The mine is rated gassy by the Virginia Department of Labor and Industry
and by the United States Bureau of Mines, A fire boss makes a preshif't exam-
ination of the mine, starting 3 hours before the appointed time for the day
shift to enter; and an assistant foreman makes an examination of all the
working places, staerting approximately 3 hours before the night shift enters
the mine., The mine foreman and other offlc*als make examinations for gas in
places they visit during the shift.

-3 -
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Air samples were collected in the mine on May 7 and 8 after the mine
had partially resumed opevatlon The results of snalyses of the samples are
shown in table 1. It will be observed that the mine is liberating methane
at the Taces quite freely and -that the return from 16 east contained 0.24
percent methane in 22,800 cubic feet of air a minute (Sample No. 683-R).

A. partlal return from the east side.of the mine.sampled in the last crosscut
in. 13 east (Sample. No. 318- Q). contained 1. 08 percent methane in 18,700 cubic
.feet of alr a. minute A sample from the main return collected at the bottom
of the air shaft (Sample No. 179-Q) contained. 0.80 percent methane im 74,000
_cubic feet.of air per minute. . The mine, therefore, was, lwberatlng a calcu-
lated quantity of 852,480 cubic feet of methane in 24 hours.  This represents
.a. conclderable increase in llberatlon sirice the last Federal inspection,
,June ?;-26 lQh;; when the mine was llberatlng about 670,000 cubic feet of
methane in 24 hours.

_. . The-analytical results of three air samples collected during the inves-
.tlgatﬂon about .2k hours after thé explosion dccurred and ‘before normal
ventllatlon had . been reetored are shown in table 2. These samples are -
dlscupsed.under the heading "Dqlnt of Origin" in thLS report.

TABLE 1 = Analyses of Air Samples

“TCw. FE.|Cu. FE.

. ‘Bottle| . " .1’  Percent in Volume _  Air A - Methane
Ne., |- ‘Location €O, | Op | CHy | CO | Ny |Minute 12k Hrs.
179-Q |Return eir - main réturn | 0.06120.73! 0.80 78.141] 74,000 ;852,480
at the bottom of air | -
| shaft, - N R o SRR TS
"319-G .Dupllcate : ©1°0.05|20.70] 0.79 - |78.46] 74,000 |841,824
180-Q | Face - 26+ ‘room off hRIE 0.05(20.52 | 1,224 - -{78.21, . - i .
east. - S ,
2305-L |Face - 16 east aivrway. 1 0.05120.83] 0.3610:00{78.76; ; :
-318-Q |Return air - last 0.07!20.64! 1.08, 78.21} 18,700 {290,822
o ) crosscut 13'east return : - : . S
from east -side, = . e o
367~V Face -~ 16 sast entry. 0.1 15,3 24.8 4 59,8 1 . . :
483-R [Return air from 16 east | 0.03{20.87 0.2k 78.86 22,800 78,797
-7 Yinteke to 15 ‘east - at ‘ - v
- the Tirst faalt - 15 !
T east, v b ; N R
§8héR I Face - 1l east alrway. 0.05 20 70, 1.06. 178 19 '
5z iFace of '15. west entry. ©}-0.04720.82 0. 38| . {78.7
r76-Z Face - 9 room 15 west.” .1'0.03720.811 0.52 178.6M
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TABLE 2 - Analyses of Air Samples:

Cubic Feet

Bottle _ , Percent . - | Alr Per
No. Location Cop | 0p ! (76} .f{fQHh, N | Minute

348-S Near the face of last 0.1 | 0.4 | %0.005 {96.2 | 3.3
crosscut 16 east - : S . B
2:10 p.m. L4/19/46 ' :
824 -F RBast-side return, between| 0.06120.84| ¥0,005 | 0.21]78.89| 11,220
Nos. 10 and 11 rooms off . o . ’
16 east, 2:35 p.m. .
h/l@/h6 : R . R '
825-4 60 ft., outby face of 16 0.06120.64{%*%0.0025] 0.71178.59
east entry. - 10:37 a.m.
L/19/46 :

¥ Trace, less than}0.005 |

** Pogsible trace, less than 0.0025 | 0

Drainage

Five pumps were used to dewater ‘the mine, but the working places and
haulageways were comparatlvsly dry. Most of the water drains to the face
of the slope entrles from where it is pumped to sumps along. the slope and
then to the surfacea The explosion area was dry.

~ Dust

The coal in this mine is very dry, and large quantities - of. fine coal
dust are formed during the mining operations., All surfaces, partlcularly
those in the return airways, were covered by heavy deposits of ‘the dust,
which was not allayed at any of its gources. The mine has never ‘been
rock- dusted

Six samples of ‘dust were collected in the affected area durlng the
investigation and were gent to Plttsburgh, Pennsylvanla for analyses.
The results of the analyses are .shown in table.3,
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Haulage
Haulage is accomplished by electr¢cally 0perated hoists and storage-
battery locomotives. A hoist on the surface is used to handle cars along
the main haulage slope between the portal and 15 east ‘entry. An inside
hoigt is installed along the slope &t 15 east, and is used to handle cars
from the entries inby this point.

Nonperm1831ble storage-battery looamotlves are used in handllng cars
between the slope sidetracks, the entry faces, and the conveyor loading
points. The 2- l/2 .ton wood-and-steel drop-bottom cars -are equlbped with
brekes and with three-lwnk couplings.

Adequate clearance was provided in most of. the mine, but, in some placesd,
therclearance space.was obstructed by mine refuse and tlmbers set too close
to the: tracks.

%helter holes were provided along the main slope and 81de entries, but
they were not provided at doors:end.switch throws.

The cars were not overloaded, and coal 9pilldge‘at conveydrs and along
the hauvlageways was not excessive. .

Tighting

The underground employees use ‘permissible electric cap lamps, and the
fire boss and other mine officials also -use. permlss1ble flame sa¢etJ lamps
in the performance of their duties. Electric trip lights are not used,
Most of the main slope is 1llum1nated by Well-lnstalled incandescent
electric lights.

Smoking in the mine is prohibited, and the underground employees are
searched frequently for matches and.other smokers® articles. '

Vlectrlcal Equ1pment Undergwound

Flecnrlcal equlpmenu was not Used in the rooms, but the battery-type
locomotives were occa51onally taken to.the face of the entries. -

The motors for the &lectrical equlpment are not of the perm1881ble typc.
They are operated by LU0 volts alternating-current, which 1s reduced from
2,300 volts by means of a set of transformers 1nstalled along the slope.
Durlng the June 1945 inspection, a pump in 13. east and the conveyor motors
were installed in return air.

A1l the transmission lines in . the mine are insulated and are installed
in either intake or return air,: Enclosed sectlona11z1ng switches equipped
with fuses are provided in each branch circuit.

The air compressor, pumps, and battery-charging stations are not in
fireproof rooms. The underground transformer station is ventilated by a
separate split of air.
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The electrical system and equipment are inspected daily end weekly by
the mine electrician,

Three nonpermlssible electrlcally operated shaker conveyors four non-
permissible battery locomotives, five nonperm1531ble pumps, and two blower
fans with nonpermissible motors were being used.. . The blower fans and one of -
the locomotives were in the explosion area,

ExplosiVes and Blasting

Permissible brands of explosives and instantaneous electric detonators
are used in blasting coal and rock. Blasting practices observed during the
June 1945 inspection were: Shot holes approximately. l- 1/2 inches in diemeter
were drilled by hand tola depth .of 6 to 9 feet, and were charged with various
amounts of explosives in sach hole. An adeqaate amount of clay was used for
stemming each shot. The holes were charged by the miners and fired, by means
of permissible single-shot blasting units, at any. time during the shlft
Tests for gas were not made either 1mmed1ately before or after shots were fired,

, Tvplos1ves and detonators, in their. original containers, were hauled in
regular mine cars and dellvered to the underground dlstrlbutlng maga21nes
during the day shift. A day's supply of explosives and detonators was
carried in separate containers by the miners from the inside distributing
magazines to the working places and were' stored in crosscuts, generally 100
feet or more from the working faces and 15 feet apart.

Mine Rescue
i A - g r—

Twelve men were trained in mine rescue and recovéry operations. in 194k,
but additional training has not been given.

Gas masks and self-contained. oxygen breathlng apoaratus are not provided
at the mine. The nearest mine rescue station is at Mount Hope, West Virginia,
agbout 110 miles from the mine.

Eire'Fighting'

An underground fire-fighting organization has been formed, but fire
drills ere not held. Neither rock dust nor fire extinguishers were provided
in the mine. Some water lines were available, but taps were not provided in
the llpes - Adequate lumber and brattice cloth were available on. the. surface.

Previoﬁs Explosions in This and Nearby Mines

A previous explosion, in which two men were killed, occurred at, this

. mine August 25, 1928, Two explosions occurred in the. nearby'(now abandoned)
Parrott mine: in one, August 15,-1915,.cone person lost his: life; and the
other, on JanuarJ 18, 1932, caused the death of six men. Several gas igni-
tions in which men have been injured have also occurred in mines operated in
the same coal bed in this vicinity.
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MINY CONDITIONS IMMEDIATELY PRIOR TO EXPLOSION

The weather was clear and warm on the day of the dlsaster, the mine -and
the fan were being operated normallyJ and there was 7o indication that the
mine ventilation had been interrupted. ‘A fire boss made a preshlft examina-
tion of the mine, and he examined the place whér's the explos1on wag initiated
about 5:15 a .m.; the mine foreman examined the place. about 8:00 a m.; and the
assistant foreman exemined it about 10:00 a,m. Each of these officidls
asserted that the place did not contain an accumulation of gas when he in-
spectod it; moreover, gas accumulatlons had not beén found in any official
evamlnatlon during the previous day.

PROPERTY DAMAGE

The physical damage to the mine and the equipment was comparatively
sl1ghL ‘and was confined largely to the l5 and 16 east’ levols. A door at
the mouth of 16 east and two masonry st0pp1ngs along the maln entry imme-
dlately outby “the mouth of 16 east’ were demolished 12 stopplngs in 15 east
were torn down, and several undercasts along the main entry were damaged
All the stoopwngs in 16 east (14 of them) weré destroyed, and the line
brattices and blower-fan. tubing were torn down, Several mine cars along
16 east. entry were deralled but none of them Was damaged greatly, and a
shaker conveyor in 11 room was thrown out of alinement. Two blower fans
opposite the mouth of 14 room were overturned but not damaged serlously, the
top shields were blown off the locomotive, and part of the track was blown
out of alinement. Practically all the pOSté‘in'lé east were blown out, but
the roof is strong sandstone and none of it had fallen.

Tt was estimated. that the damage could be repaired and the mine put
into operation within three days.

STORY OF EXPLOSION AND RECOVERY OPERATIONS

The general manager of the mine was in the main haulageway when the
explosion occurred. He was shaken by the forces but was not injured; he
réalized, homever, what had taken place and returned to ‘the surface from
where he commumicated immediately with the Bureau of Mines at Mount Hope.

The general mine foremen was visiting the worklng places in 1k east
‘when he felt the concussion. He mede his; way through the openings to 12
east and to the main haulagevay, and seelng no effects of violence, he then
traveled down the slope and into 16 east., Because of the smoke and gases,
he was able to go only a short distance into 16 east “‘and he returned to the
main intake alrway, which is gleo the main, haulageway. Most of the miners
in the unaffected parts of the mihe eqcaped unaided to the surface, but a
few of them remained in the mine to assist in restoring the ventilation in
l6 east Other officials, w1th addltlonal men and supplles went into the
rmlne abovt noon.

The local officials and employees repalred seveval damaged undercasts
and stopplngs along the main Haulageway and along ‘the 16 eabt haulageway,
and as a result, they were enabled to reach the only survivor® in- 16 east;
this man, who was found at the mouth “of 9 room, was taken to the’ surface and
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sent to a hospital, where he died the same day. ‘The bodies of three of the
deceased were found along 16 east entry, Jjust outby the mouth of 1 room,
.between 2 and. 3 rooms, .and Just inby the mouth of 7 room, respectlvely.

Two other bodies, the motorman and brakeman, were found near the last com-
pleted crosscut between 16 east entry and 16 east &air course; and the body
of a m,ner was found about 15 feét inby the crosscut The six bodies were
taken to near the mouth of 16 eagt, while search for the five other bodies
believed to.be in No. 11 rodm ‘was contlnued

When the Bureau of Mines rep“esentatlves reached 16 east, the work
towerd regtoring the ventilation in No. 11 room had been started ‘Because
the methods of recovery operations and.the progress made were satisfactory,
the Bureau of Mines men offered no suggestions to change, but assisted in
the work already underway

~ Number 11 room had been driven about 80 feet from the 16. east entry
-and had crossed the 16 east air course about 30 feet from the mouth of the
room, and the line brattlce was erected to within 10 féet of the face of
the room.; One. body was found about 'O feet back from the face, and four
bodies were found at the face,

-All bodies having been recovered, it was decided to postpone further
activities until the following day, and everyone returned to the surface.
at 6:30 p.m.

INVESTIGATION OF'CAUSE OF EXPLOSION

. An:investigation to determine the cause of the explosion was made on
April 19, 1946 the investigation was made Jointly by representatives of
the United States Bureau of Mines, the Virginia Department of Labor and
Industry, and officials of the.Gredt Valley Anthracite Coal Corporation.

The United States Bureau of Mines was represented by M., J. Ankemy,
H. E. Sanford, C. E lebals and M. J. Caylor.

The Virginia Department of Lebor and Industry was represented by C. P.
Kelley, Chief State Mine Inspector, and W. G. Elgin and A, G. 5t. Clalr,'
Assistant State Mine Inspectors.

_ The Great Valley Anthracite Coal Corporation was represented by Dr.
L. I. Cothern, a faculty member of Virginia Polytechnic Institute and
consulting engineer for the coal company, and T. J. Liddls, superlntendent
and general mine foreman.

DETATLS OF EVIDENCE

The explosion originated at or near the entrance to an uncompleted
crogscut which wag being driven from 16 east entry, throigh a fault, toward
-16.east air course. The map. of the mine, Appendix "A", shows the locatlan
of - the point of origin, the probable limlt'of flame, the probable limit of
extreme violence, and the direction of forces, Appendlx "B", with reference
numbers attached, shows additional details of ev1dence in the immediate ex-~
plosion area and the locations where dust and air samples were collected
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d.urmD the 1nvest1gat10n Appendly e SEE “as sketch :of - the face area of 16
east’ ehowwng the ventilation arwangements, ‘the prbbaole Iécation of the'-»
Tocomotive: before the explasion, -and the 1ocation where™ 1% was found af ter
“theexplosicn, :

Forces

Kn open -type battery: ‘locombtive wlth the controller at the’ "on" posi-
“fionwasgf8lled on debris’ between Nos. 13 and- 1L roodms, but one of the top
1shteld~ ‘of “thelocométive was found on the track 1nby tne ‘locomotive. This
‘shleid k&d been vun over by the wheels of the locomotlve.

Numbers 12 ‘and 13 rooms’ had not been turned, but the face of': No -1
robir was about 80 feet: fram the 16 east haulageway, and the face of No.: 1k
rodm was about 75 feet fram the haulageway. Mechanical. equ1pment was, hot
belng used in Neo. 14: room, but! a. compressed-alr—dr¢ven shaker-type - conveyor
in No. 11 room was blown out of ‘alinement, with the loading.head displaced
outby; and the positions of empty mine cals at the mouth indicated consid-
erable Torces: from No. 11 room, Timbers along the 16 east haulageway were
blown outby, and all stoppings along that entry outby 1l room. were blown in
toward 15 east, It wes apparent that the forces traveled outby. w1th.great
ve1001ty, "but diminished as they anproached the main haulageway and dispersed
thrdigh the workings outby 16 éast. Men in- 14 and 15 east were shaken by the
forées; but were uninjured. ‘An undercdst near the mouth of 2 east was
destroyed

Heat and Flame

The first evidence of flame on 16 east was found & short distance outby
the mouth of 11 room., Soot and fragments of burned paper wére found: through-
out the length of 11 room and along the entry and air course inby 11 room.
Unquesti onably, the 16 east entry and its parallel air course inby No. 11
rocm, ‘No, 11 room, and NoO. 1% rodm were traversed by flame during the
explo 1on ~'There is ev1dence also, that the flame traveled along the a1r
course outby No, 11 room and at least a part of the way through .the rooms:
that were cut through to 15 east.

Point of Origin

By referring to the map of the explosion area, Append_x "B", it will
be- observed that 16 east entry had been driven up’ agalnet the Iault and
stoppe& “The- entry- was then turned to the left about 30 feet back.from
theé face and driven dlrectly through the fault and was _at the time ©of the
'exp1081on, being drlven in- the coal on the other side- of the fauldb,”

Thé face of 16 ‘east entry:was about 130 feet 1nbythelast open ‘Cross-
cut, ‘but‘a new ¢rosgscut had ‘been started about 80 feet 1nby the last ‘open
crosscut and was being drlven back toward No A4 room. ~The hew. crosscut
had been driven about 25 feet fram 1ts mouth " apnd: had.encountered the fault,
This crosscut and the face of 16 eaet were belng ventilated by means. -of
separate tubing from: two blower fans Whlch Frere” installed in intéke alr at
the mouth-of 1L room Returd air frdm 16 ‘eas .entry and froh“thé new cross-
cut was- belng eoursed,through the Tast- ‘Ghen orosscut and, by mean of line
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brattices, intd Nos: 14k dnd 11 rooms ;- 'Npmbers 12-and: 13 rons had not been
Wivked ‘ofF 16 eabt air course, -but. i:room had been driven.about 60 feet.

A shot had been fired in the crosscvt in No. .14 room on thé mornlng ‘of the
explogion, but the blasting ceble was not in shooting position at the time
of the explosion; consequently a ehot in No., 14 room was eliminated as a
possible ignition source.

A ‘ghot had been fired in the nevycrosscut, which was being driven in
thée feiilt neer the face of- 16 east, 1mmed1ately or a very short time, before
the explosion, . The shot ev1dently, -was.placed on the solid, overhead and
wvhen fired, resulted in a rush of about 20 tons of material 1nto the’ worklng
place,- and the firing énd of" the blastlng cable was covered. by the fallen
material. The cable was broken into several. pleces, but when the broken
‘ends were matched and the cable extended its. full length the battery end

.reached a point in the entry nean where the. body of the miner who probably
fired ‘the shot, was found. (See Appendix "e") Parts of the blasting battery
were also found near the body of the miner.

It was reported by officials and employees at the mine that methene
was. frequently liverated in large quantities when shots were flred in other
Taultéd areas in ‘the mine; moreover, an air sample collected above the’
fallen materlal at the face of the crosscut 27 ‘hours after the exp1031on
contalned 96.2 percent methene. More than 10, 00 cubic feet ‘of air & mlnute
had been passing the mouth of the crosscut for more then 18 hours befors
the sample was collected.

The evidence described in the préceding paragraphs, coupled with the
fact that gas was not detected during the three official examinatidons of
the- worklng place on the morning-of. the explosion, leads to the bellef
'that a comparatively large volume of methane was liberated by the firin
of ~the shot in the crosscut,

Sevcral poss1ble 1gn1tion gources were near the point of origin at
the tlme of the explosion. These suspected ignition sources inelude:
(l) the shot thet was fired in the crosscut; (2) the pOSSlbllltJ of a
second shot having been fired in the crosscut after the first shot
‘1liberated the gas; (3) the motors of the blower fans at the mouth of No..
14 room; and (4) the nonpermissible “storage-battery locomotive operating
in veturn air from the blower fans in 16 east heading.

..The possibility that a single shot. flred in the crosscut. llberated
the gas and then ignited it has been under suspicion. . However, the. c“oss-
cut had been examlned for gas by. three different officials who, v1elted the
place between 5:15 a,m., and gbout 10:00 a.m.., and no gas accumulatlon was
.found. No change had been made in the working place since, the last:official
vigit, ‘that would have caused an accumulation or a sudden llberation of..gas,
except the shot that was fired in the crosscut therefore ‘there is no reason
‘to belleve that gas. had accumulated before. the ehot was flred or that: the
ghot was fired in a gas accumulation.; It the gas was. relﬁased by the firing
of . the shot, with its resulting dlsplacement of a large mass; of material, it
it unllkely that the gas .could have reached, the . detonatlng explos1ve until
af'ter the temperature had fallen below the 1gnition p01nt moxeover there
would not have been sufficient time for the methene issulng from the fault

-12 -


bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody


to have..diffused sufflclently wnthma,fito form.an exploslve mlxture. -If a
portlon of the charge dld.noL detonate but 1nstead};began.to burn after_\
the- shot vag.- flred it. s likely.. that the allang maxerla&~would heve -
csolated the burnlng exp1081ve beforeqtheimethane cogld have- fcrmed.an
explos;ve mlxture with-air. . .

A 8gcond. shot im the crosscut could have ignited the gas after it was
libeyated by the first shoty but there was no way. 1o determ1ne~p081txvely
whethenr Qrpnet a. qecond shot had ‘been flred however off}01als at the- mlne
said that not.mere. than. one. hole.at a tlme 1s dr;lled charged or -fired.
The coal bed at the face was pltchlng heav1ly, in- fact it was almost ver-
tical, and the miner could not know, even anproy1mately, how.much material
a 81ngle gshot would disglodge. - It is unllkely, therefore, . that more. than one
hole had been drilled when the shot wag Tired.

The -nonpermissible blower fans situated in intake .air at the mouth of

.. 14 room were powered by inducticn-type squirrel cage motors, which would
,not be likely to ignite methane unless there was some defect in- the windings
or -internal wiring. Tests, made on the motors by a Bureau of Mines electrical
engineer after the- explosion; disclosed that the motors were - not defectlve,
and therefore, were not likely .sources of ignition,

A h-ton open type Ironton storage-battery locomotlve was. operatlnggln
'the sectlon at the: time of the explosion. This. locomotlve had.- placed g
.empty.cars at: the mouth of No. 11 room-and one empty cér in the .crgsscut. in
_16 eagt where the. shot was fired. Evidence indicates that the locomotlve,
-wag in 16 east between the last open crosscut. and the crosscut in which the
shot was, fired when the exp1051on occurred. . (See Appendix "C") . The bodies
of the motormen and brakeman were found in 16 east opp051te the. last open...
crosacut and near the body of the miner who hed fired the shot. One. of the
cover shields of the loccomotive was also found Just outby. the. last open
crosscut. ,Another of the cover. shields: of the locomotive was found on the
~track at thc mouth of No. 14 room and inby where the locomotive was found
This -shield had ‘been run over by the locomotive, 1qd1cat1ng that the loco=
motive was operatlng 1nby the mouth of . b room when the explosion occurred
. The - locomotive  with. the controller at the 'on" p031t10n was stalled.on debris
between Nos. 13 and 14 rocms, and. there were indications on the rails and on
the aligels of the locomotive that the motor of the looomotlve contlnued to
T after.the locomotive gtalled against the -debris. - An examination of" the
;locomotlve revealed that the controller: r651stance burned -open, -causing the
matox£o" $top running, '

The following is an account of what probably transpired - durlng the few
moments preceding the explosion, and is baged-on details of evldence left
by the explosion. and described. herein: The miner in.the, crosscut in 16 east
was ready to fire: a shot... He took a D081t10n about 50 feet. outby the cross-
.cut and fired, the shot, whlch released the methane from the fault. . The -
Jlocomotive and locomotﬂvc crew were near thls place at the time. The methane
coming from the fault mixed with air which was being discharged from the end
of. the ventilation tubing.. This mixture,.when it reached the mouth of the
crosseut,. then, mixed.: with air coming. f“om the ventllat¢on tublng in the
heading. The. mixturc of air. andwmethane then enyeloped and passed the Jloco-

.....

mQt1Ve and extcnded beyong it enterlng ‘the return through the last cpen
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crosgcut. . After the shot, the motorman probably decided to move the loco-
motive cutby the last open crosscut 80 he would be in intake air and gway
from the fumes liberated by ‘the blast. It is believed that when the motormean
operated the centroller to move the locamotlve att arc from the controller
fingers ignited the gas, and after the gas was 1gn¢ted the motormen and
brakeman had time to get off the locomotwve before the maximum force of the
"explosion developed.:

' The force of the explosion dislodged the two cover plates of the loco-
‘motive. One of them ‘was thrown a short distance outby, but” the other was
- thrown violently outby. The locomotive, with the controller at the first
’point moved outby a-distance of about 180 feet, ran over the cover plate, .
“and ttalled on debris at the point. indlcated'ln the. sketch, Appendix "C".
The bodies of the locomotive crew were found near the pojnt where the loco-
motive must have been when the ignition occurred.

COAL IUST AS A FACTOR IN THE FXPLOSION

The mine was dry and dusty, and the 16 east workings contained heavy
deposits of fine coal; however, there was no visible evidence of coke
depogites within the exploswon area following the explosion. ‘Dust semples
collected from within the explosion area were éxamined for evidence of coke
at the Bureauw of Mines coal laeboratory at Pittsburgh, Pennsylvanla Samples
Fos' V2575 and L-865, collected nesr the mouth of lh proom; contained a small
‘quntity of coked particles; samples Nos. K-862 and K-615, collegted along
the haulégeway between Nos, 12 and 13 rooms,_contalned only tracks; and
samples -Nos. T-237 and P~9wl from near ‘the mouth of No. 2 room’ contalned no
‘trace of “coked particles. It is concluded, therefore, that coal dust did
not contribute to the propagation of the expldsion or enter into the explo-
sion to any appreciable extent.

 As indicated under the heading "Nature of Coal Bed” in this report, the
ratio of volatile matter to total combustlble matter of a compogite sample of
coal taken from the mine was O. 16, Tests at the Bureau of Mines-experimental
mine havé proved that coal hav1ng a ratio of volatile matter to total com~-
bustible matter of 0.12 is, under favorable conditions, capable of entering
into and propagating an explorlon - It is concluded, “therefore, that the coal
dust in this mine is well within the range of GXUlOSIbillty.' '

Tests at the Bureau of Mwnes experlmental mine indicate that coal hav1ng
‘a ratio of volatile matter to total combustible matter of 0.16, (the volatile
ratio of the ccal in this mihe) is rendered nonexplosive when ¢t contains -
25 percent or more of incombustible matter in the dust. The incombustible
content ‘of the six dust samples collected from within the explosion area
ranged from a minimum of 2k percent to 'a maximum of 30.3 percent, with an
average of 25.9 percent, despite the fact the mine was not rock-dusted.
The incombustible content of the ‘dust in this case proved to be barely enough
-to prevent the initiation or.propagation ‘of & coal-dust explosion; however,
the margin.of safety was so slight as to be almost non-existant.

The presence of methane ‘in air in which coal dust is suspended increases
the explosibility of the coal dust conversely, the quantity of incombustible
matter necessary to render the.coal dust nonexplosive is increased propor-
ticnately. As the Great Valley mine is very gassy and subject to sudden

-1k -


bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody

bragg.melody


outbursts of gas in large'quantities, it is believed that 65 percent of
incombustible matter in the mixed dusts is necessary to provide a reasonable
margin of safety.

SUMMARY OF EVIDENCE

Conditions existing inside the mine following the explosion and the
fact that none of the workmen within the explosion area survived may leave
some doubt as to the exact cause of the explosionm. - However, certain incon-
trovertible. facts were determined during the investigation end are summarized
as follows: '

1. The positions of the material and equipment indicated that the
forces of the explosion traveled outby from a° point near the uncompleted
crosscut in 16 east..

2. Fvidence of fleme'was,foundﬂthroughout:the area inby No. 10 room.
3. ’Nolevidence wag found to .indicate that dust.was an important factor.

k. The uncompleted crossciit was being driven in a fault in the coal
bed, and similar places.in faults in this mine had llberated large quantities
of methane in the past. when shots were Tired.

“5.? A sample of air collected at the face of the crosscut 27 Fours
axter the erplosion contalned 96 2 percent methane

€. A strung-out blasting cable extended underneath fallen material &t
the face of the crosscut, and. the body. of a miner at the battery end of the
cable indicated that a. shot had been Tired shortly before the explosion.,
This was the only evidence of récent blasting in ‘the explos1on area.

7. A test for methane had not been made .either immediately before or
after the shot was fired in the crosscut.

8. An open-type. battery loccomotive w1th its controller at the "on"
pos1tlon was stalled on debfls between Nos 13 and 1k rooms.

9. VWheel marks on & locomotive-top shield'found on the track indicated
that the locomotive was being operated inby 14 room when the explosion occurred.

10. The locatlon of the bodiés of the motorman and brakeman: 1nd1cated
that the locomotive was in return air inby the last open crosscut and within
75 feet of the place where the methane was releasedu

CAUSE OF THE EXPLOSION
Reoresentatlves of the Bureau of Mines are or the opinion that the ex-
plosion was caused by the sudden liberation of a large volume of methane,

releaged by the firing of a shot in an wncompletéd crosscut, and ignited by
an electric spark from an oven-type battery locomotive.
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CONCLUSIONS OF THE VIRGINIA DEPARTMENT OF LABCR AND INDUSTRY

The investigators of the Virginia Department .of Labor and Industry. con-
curred with investigators of the United States Bureau of Mlnes as to the cause
of this explosion.

~ LESSONS TO BE LEARNED AS THEY REIATE.TO THIS EXPLOSION

The recommended practice of testing for gas before and after blasting in
gassy mines may or may not have prevented this explosion; however, there 1s
a 'possibility that if the miner had been equipped with means of testing for
gas, the methane would have been discovered before it was ignited.

The disaster at this mine emphasizes the need For excluding all sources
of arcs and sparks from return air currents in ‘gassy: mines. -The exclusion of
the open-type battery locomotive from the air current returning from the face
of 16 east and the uncompleted crosscut - probably would have prevented this
explosion. - When it is necessary to' operate eledtrical equipment in return
air or in face regions, permissible equipment, if properly maintained and
operated, is designed to afford the necessary .protection:againgt possible
gas ignitions until the presence of gas is detected.

Whenever-workings approach or are driven -through faults in gassy mines,
the liberation of gas is usually adcelérated. Past experience in this mine
has shown that when faults are encountered, methane is often liberated sud-
denly in - large quahtities at cons1derable gas pressure. : Such conditions,
therefore, call for special precautions.. . These:special precautions might well
include the employment of a competent mine official to devote all his time to
the supervision of ‘the working places as.long as there is danger of sudden
liberations, and particular care should be taken to-see¢ that arcs, sparks; o
- other sources of ignition are not.present in any place that may be affected
by a sudden inrush of gas.

RECOMMENDATIONS

Recommendations concerning the safe operation of the mine were made in
reports ‘of previous Federal .inspections, the last inspection having been made
June 25-26, 1945. Recommendations in this report, therefore; are limited to
conditions as they relate to this explosion.

1. FExaminations for gas should be made -immediately.before and after
firing each shot, and a shot should not be fired in a place where gas can be
detected with a flame safety lamp.. ' ' ‘

2., Shots should be fired only by.authorized shot firers.. Persons.dele-
gated and authorized to fire shots should be given thorough instructions as to
gafe procedure in blasting, and before being:given such authorization, they
should be required to demonstrate their qualifications by means of an oral or
written examination, or both,.or they should be required.to show reasonable
evidence of -thelr qualifications.

3. Whenever a working place is approaching or is being driven through

a fault, a competent mine official should be assigned to direct and supervise
continuously all work being done in that place.

- 16 -
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L., VWhenever a WOrklng ﬁléce is approaching or is being driven through
a fault, blastﬂng and the use of nonpermissible electrically drlven equipment
in retura dir fram the plabe should not be permitted.

5. Electrﬂcallj drlven equlpment that is operated inby the first open
¢crosscut between entries or rocms, or in air that has Ventilated one or more
places should be permissible.

5. FEach pair of active entries chould be ventilated by a separate
SDlLt of alr.

7. Doors used in coursing the air should be erected in pairs to form
air locks. The air locks should be ventilated sufficlently to prevent the
accummlation of gas within the enclosed areas.

8. 1In order to provide a reasonable factor of safety to prevent the
initiation or propagation of a coal-dust explosion, all open, unsealed places
in the mlne ‘should be well rock-dusted. The rock dust should be applied on
the roof, floor, ‘and sides in such quantity that the mixed dusts will contain
at least 65 percent incombustible material.
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APPENDIX D
CORONFR 'S REPORT

STATE OF VIRGINIA April 20, 1946
COUNTY OF MONTGOMERY
TO T. L. KFISTER, JUIGE OF THE CIRCUIT COURT

Accidental death of R. C. Hancock and 11 others, who died of shock and
burns in a mine explosion, Great Valley Mine, Great Valley Anthracite Coal
Corporation, McCoy, Montgomery County, Virginia, April 18, 1946:

"A sudden explcsion occurred in the mine at about 10:00 a.m., which was
presumed to have been due to a blast having opened a compressed vein of gas,
causing a severe explosion in a limited portion of the mine, causing above
accident. All men in this accident, 12 in all, were instantly killed, except
one, Panl Price, who was taken to the Radford Community Hospital, Radford,
Virginia, and died a few minutes after arriving at 2:00 p.m., April 18, 1946.

It is recommended that such investigation as is necessary to determine,
if possible, anything could have been done to prevent the accident."

Signed: A. M. Showalter, M. D.
Montgomery County Coroner.

APPENDIX E
Weme, Age, and Number of Dependents of Miners Killed at McCoy Mine

April 18, 1946

Name Age Dependents v ' Addresses
John A. Duncan 36 Wife Parrott, Virginia
C. R. Johnson 37 Wife - 4 children McCoy, Virginia
J. P. Price L1 Wife - 4 children Cambria, Virginia, Route 1
¥Paul Price 35 Wife - 5 children McCoy, Virginia
Cecil Hancock Ll Wife - 10 children Parrott, Virginia
Edd Ritter 6l Wife - 1 child Parrott, Virginia
Hermon Sifford 39 Wife - 6 children Parrott, Virginia
George R. Sifford b3 Wife - 7 children Parrott, Virginia
Dave Graham _ g Wife -~ 4 children Cambria, Virginia, Route 1
Frank Delease : Ly Wife - 3 children Cambria, Virginia, Route 1
J. L. Sarver 43  Wife - 3 children Parrott, Virginia
Frank Price 38 Wife - I children McCoy, Virginia

* Died in the hospital April 18, 19L6
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