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FINAL REPORT OF MAJOR MINE EXPLOSION DISASTER
NO. 31 MINE

POCAHONTAS FUEL COMPANY 1 INCORPORATED
McDOWELL COUNTY; WEST VIRGINIA

(Near Amonate, Tazewell County" Virginia)
December Z7, 1957

By
William R. Park

District Supervisor
Edward M. Lewis

Federal. Coal-Mine Inspector
and

John Zeleskey
Federal Coal-Mine Inspector

INTRODUCTION
An explosion occurred in the No. 31 mine of the Pocahontas Fuel

Company" Incorporated" near Amonate" Tazewell County, Virginia, about
6:35 p.m." Friday, December 27, 1957. Eleven men were killed by the ex-
plosion; all died from burns and/or forces. None of the other 147 men in
the mine at the time of the explosion was injured; however, 14 men, includ •.
ing a foreman, were entrapped when forces of the explosion destroyed the
section ventilation facilities (stoppings and an overcast). The 14 men
erected a barricade in 2 right oft Q left headings and remained behind
the barric~e unt:L~ they were rescued about 4 hours later (12:00 midnight
December 27) by a recovery crew; these men were in good physical condition
when rescued.

The names of the Victims" their ages, marital status, occupations,
and the number of their dependents are listed in AppendiX A of this report.

Bureau of Mines investigators believe that tbe explosion originated
in No. 4 entry of Q left airways when an explosive mixture of methane-air
was ignited by an electric arc or spark from the face electric equipment or
a power conductor. Forces of the explosion extended tbrou6hout tbe Q left
airways to the junction of Q ;Left airways and Q left beadings and tben spread
right and left at tbe Q junction and were diss:Lpated as tbey traveled right
toward tbe man shaft 1i'onQ,left toward the faces of Q left headings.



GENERALINFORMATION

TheNo. 31 mine of the Pocahontas Fuel Company,Incorporated,
is in McDowellCounty, WestVirginia, near Amonate,Virginia, and it is
served by the Norfolk and WesternRailwayCompany. The operating officials
of the Pocahontas Fuel Company,Incorporated, on December27, 1957"were:

A. R. Matthews
A. V. Sproles
P. P. Ferretti
J. W. Pero
I. M. Sampson
M. E. Hall

w. J. Skewes
Louis ROQ.caglione

G. L. Asbury
P. R. Williams
J. H. JOlulson
Walter Beene
Earl Parker

President
Executive Vice President
Vice President-Qperations
Assistant Vice P;resident
General Superintendent
Assistant General
Superintendent

Chief Engineer
J;>irectorof Safety and
M;i.neInspection

DiVision Superintendent
Superintendent
Assistant Superintende~t
MineInspector
MineForeman

Pittsburgh, Pennsylvania.
PocahontasI Virginia
Pocahontas, Virginia
Bluefield, Virginia
Pocahonta.s,Virgima
Pocahontas, Virginia

Pocahontas, Virgin1a
Pocahontas, Virginia

Pocahontas, Virginia
Amonate,Virginia
Amonate,Virginia
Amonate,Virginia
Amonate,Virginia

A total of 754 menWiaoS employed;118 on the surface and 636
. undeeground; 3 shifts a day, and produced an average of 6,500 tons of
coal daily. Production for the first 11 monthsof 1957was 1,427,879
tons of coal. The last Federal inspection of this mine prior to the
disaster was madeSepteniber30, October 9~;U, 14, and 16-).8, 1957.
Access into the minewas by several drifts and 2 concrete-lined shafts,
265 and 530 feet in depth, into the Pocahontas No.4 coal bed, which aver-
aged 78 inches in thickness in the areas being minedand dipped to the
southwest an average of about 15 percent.

The immediateroof is generally stratified sandstone, 2 feet
or more in thickness; however, at a few locations the coal bed is over-
lain by 1 to 18 inches of shale. ':Cheshale and sandstone were of such a
nature that artificial roof support was required. cover over the coa.;L
bed ranges from a few feet to 1,000 feet in thickness. The floor is
fire clay or shale. The analysi~ of a coal sample from the Pocahontas
No.4 coal bed in this mine as obtained fromTechnical Paper No. 626,
Analysis of Hest Virginia Coals, pUblished by the Uniteq.States Bureau
of Mines, is as follows:

Moisture
Vol,atile Matter
Fixe(}.C~bo:q
Ash

Percent

1.6
23.2
69~3
5.9

100.0



Numeroustests by the Bureau of Mines have shownthat coal dust
having a volatile ratio of 0.12 is explosive and that the explosibility
increases with an increase in the volatile ratio. The volatile ratio of
the coal in this mine as determined from the a.fQrementionedanalysi.s is
0.25, indicating that the dust from this coal is explosive.

There is no record of an explosion having occurred in the No. 31
mine prior to December2.7, 1957. Major mine explosions that have occurred
in nearby mines include:

Mine Date Location Lives Lost- - -
AlgomaNo. 7 September 15, 1902 Algoma,H. v«, 17
GrapeVine February 26, 1905 Wilcoe, W. v«, 7
Tidewater July 5, 1905 Vivian, vl. v«, 5
Tidewater November4, 1905 Vi\1.an, W. v»: 7Standard August 1, 1911 Welch, W. s«, 6
Bottom Creek November18, 1911 Vivian, Wo v«, 18
King ~!8.rch28, 1916 Kimball, W••Va. 10
Carswell July 18, 1919 Kimball, W. Va. 7
Shannon Branch No. 3 May13, 1927 Capels, W. v«, 8
KeystOneNo.2 April 2, 1928 Keystone, W•.Va. 8
No.1 ~e.nuary 10, 1940 Bartley, W. ve, 91
Carswell January 22, 1941 Carswell, W. Va. 6
Havaco No. 9 January 15, 1946 Havaco, H••Va. 15
No. 34 February 4, 1957 Near Bishop, Va. 37

MININGMETHOOOi CONDITIONS,ANDEQUIJ;lMENT

Mining Methods. An entry-and ...block system of mining was followed.
Multiple entries, in eets of 5 to 7 and turned at various intervals, were
driven 18 feet wide on 75... or 8o•..foot centers, and crosscuts were turned
on 75... or 80-foot centers. Pillars were recovered by an open-end ~thod
and. pillar lifts were aboui; 23 feet in width.. A high percentage of coal
was recovered in this mine.

Bolts were used for ·roof support in all areas of the mine, except
in pillar lifts where the minimumstandards for roof support required that
a double row of posts be set on the open side and at least 1 row of posts
be set on the pill~ side. Posts were required to be set on 4•.foot centers
and to within 4 feet of the faces. Breaker posts were set in the pillar
sections, and the rOOf-support plan required that additional supports be
provided where needed. Coal was bottom cut i~ solid work, where feasible,
and top cut in pillar work. The cuts, sheared vertically 9ff center,
averaged about 8 feet in depth. 'Ilhe cuts and shears were madewith rubber-
tired mining machines It Eleven sections were operated daily and an extra
continuous miner eection and an extra. Joy loading machine section were
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maintained for operation while equipment was inspected and repaired and
other work done on an idled section. This procedure caused each section
to be idle for a day periodically. There were 9 sections operated with
conventional loaders and 4 sections operated with continuous miners.
Faults were encountered frequently and excessive grades were common in
this mine.

Explosives and Blasting. Permissible explosives were used for
blasting" and the blasting supplies were transported underground in spe-
cially constructed cars and stored temporarily in suitable section boxes.
Incombustible stemming was used. Three top and three bottom holes were
drilled for blasting in each cut. All shot holes were charged and then
fired" usually two at a time" by means of permissible multiple-shot blasting
devices. Designated shot firers charged and fired the shot holes. During
the last :Federal inspection, suitable examinations for methane were made
before and after blasting.

Ventilati9n and Gases. Ventilation was induced by 3 electrically
driven axial-flow fans~ operating exhausting and circulating through the
mine approx1!Da.tely 633,,000 cubic feet of air a minute. A spare fan ~s
prOVided at the Johnny Branch shaft. Each fan was operated continuously,
installed in,a fireproof' structure on the s1J,rface,offset from its mine
opening" provided with explosion doors, a recording pressure gage" and a
device to give alarm should the fan slow down or stop. Overcasts and
permanent stoppings were constructed of' incombustible material. Temporary
stoppings were constructed of lumber and/or brattiee cloth. Check curtains
and line brattice were used to conduct air in the face regions. Ventilation
do,ors were not installed in tllemine.' Each set of entries (section) was
ventilated with a separate split of intake air; however, in the Q left
headings, Beech Fork entries, and M entries, intake air was coursed through
the center entries,of each set, split right and left near the faces" and
returned by way of the outside entries. The quantities of air reaching
the last open entry crosscuts and the intake ends 01' pillar lines during
the October 1957 Federal inspection ranged from 6,600 to 31,,000 cubic feet
a minute.

The following air measurements and methane determinations were
made during the October 1957 Federal inspection:

Cubic Feet
Volume of' Methane, of Methane

Location air, c"f.m. percent in 24 Hours
!

Main return, No. 3 airway
Dunford shaft 152,000 0.25 547,200
Main return, No. 2 airway
Dunford shaft 170,000 0,44 1,077,120
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Cubic Feet
Volumeof Methane, of Methane

Location air, .c.f.m. Rercent in 24 Hours

Main return, No. 2 airway
0.16 105,984JohnnyBranch shaft 46,000

Mainreturn, No. 1 airway
47,000 0.04JohnnyBranch shaft zr,072

Mainreturn, No.3 airway
86,000 284,832JohnnyBranch shaft 0.23

Immediate return, No.5
heading - P-2 section 25,,000 0.07 25,200

Immediate return, No. 1
heading - Shaft entries 26,,000 0.06 22,464

Jinmec1j.atereturn, No.7
heading - Q headings 31,000 0.87 388,368

Immediate return" No. 3
heading ~ K section 16,000 0.32 73,128

lmmediate return" No.3
heading - Msection 15,000 0.71 153,360

Immediate return" No. 5
heading - BeechFork section 14,000 0.64 129,024

Immediate return, No.1
heading - BeechFork section 15,000 0.54 116,640

Immediate return, No.1
heading - 0 section 25,000 0.07 25,200

According to measurementsmade'by the section foremanDecember21,
1957" the quantity of air in the immediate return of IQ left airways was
32,400 cubic feet a minute.

The mine is classed gassy by the West Virginia Departmentof
Mines and by the Bureau of Mines. During the October 1957Federal inspec-
tion, the mine was liberating methane at a caJ,.culated rate of 2,824,416
cubic feet in 24 hours. Fire bosses madepreshift examinations for gas
and other haz8l'ds for tb.e :1,2:00 to 6:00 a.m." shifts~ other preshitt
examinations for succeeding shifts were madeon shift by the section
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foremenduring their regular tour of duty. The regular tire bosses examine
the entire mine once during each 24••hour period. Employeestestified that
sufficient gas to necessitate shutting downthe electric equipmentwas
encountered one or IIlOl"etimes daily atter December5 in the Q left airWays.
However,the fire boss' record books showedth~t they detected gas only
three times in Q lett a.irwaysduting the period fromDecember5 to 27, 1957.

Each section foremE!Jlcompletes a production and delay record
daily; this record for the Q left a.irwayson the s.oo a.m., to 4;00 p.m.,
shift December9, 1957, contains the following de].w: "1: 30 to 1: 50 p.m.,
2Q.•.minute delay, gas had to clear up, c:lErcU1o1,ltwater sprays." Onthe
sameshift, December23, 1957, the following delay was reported: "Sh20to
9:45 a.m.,. 25-minutedelay, put oil in miner-repair canvas stopping (gas)."

On-shift exam:tnat~onsfor gas and.otller hazards were madeby
section foremen, assistant foremen, and the mine foreman, but records of
such on-shift exsm:f..na.tionswere generaJ.ly not made. In most instances,
records were not madeto showhowhazards reported by the preshift exam-
iners were corrected, and occa.sionaJJ.ythe fire bosses did not record the
exact location where gas was detected.

Operators of electrical face equipmentwere instructed to make
suitable tests for ga.sbefore such equipmentwas taken to the working faces
and frequently while the equipmentwas being operated at the faces. The
cutting-machine operators were instructed to test for gas before taking
the machines to the working faces, after cutting two•.thirds of the dis.
tance across faces or ~t least every 15 minutes, whichever occurred first,
and after completion of the cuts. Continuous-mineroperators were instructed
to test for gas every 15 minutes or oftener if necessary. Loading-machine
operators were instructed to test for ga.sbefore the machineswere taken
to the faces and at intervals not to exceed 30 minutes. However,during
the October Federal inspection, tests for methanewere not madebefore
electrically driven equipmentwas taken into the face regions of No. 3
headiJ;'1gotf No.7 heacUngQ left sectio~, left side, or in No.5 heading
BeechFork section, and frequent e~nat:i,.ons for methanewere not made
during drilling operations ·in P-l main heading.

The sect~on forewan, f~re boss, and continuous-miner operator
in the Q left airways section had flame safety lazupsat the time of the
explosion. The tbree lamps were sent to the Burea.uof Mines1a1;)oratories
in Pittsburgh, PeIl1ls,y1vania,tor testing and exam:i,.nation.These tests
showedtbat the three lampsw~e in permissible condition, and they did
nOt ignite methanein any of the 25 tests made.

Coal and RockDust. TPe following information was obtaj,ned from
the O~tober 1957 Federal inspection report: Theminewas d,.ry,except for
accumulations of water in someof the workingplaces in the Q and P headings.
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Water was used to allay dust during cutting and loading operations, including
dust made by the continuous miners _ Excess! ve accumulations of coal dust
and loose coal were present at several locations, but this loose coal and
coal dust was removed from the mine before the close of the inspection.
Excessive coal dust was not in the air during the various mining operations.
Rock dust was applied in several areas during the inspection, and the rock-
dust applications were maintained to within 40 feet of the faces, including
all open crosscuts, at the close of the inspection. The back entries,
haulage entries, and the intake airways connected by open crosscuts to
main haulageways were rock-dusted adequately III The incombustible content
of the 12 dust samples collected from rock-dusted areas during the inspec-
tion ranged from 80.0 to 97.0 percent.

According to the superintendent, the loading-machine operators'
helpers were required to shovel any loose coal and dust from along the
ribs to the middle of the places so that the ID&terial could be loaded by
machines. If loading operations were delayed or interrupted, all of the
men available on the section were required to clean up loose coal and dust.
In loading-machine sections, rock dust was to be maintained to within 40
feet of the faces, including the last Open crosscuts. In continuous miner
places, the surfaces of the places were to be kept wetted to the· last
application of rock dust and when the miners had been moved out of tbe
places the places were to be cleaned up and rock-dusted to within 15 feet
of the faces. Four 50-pound bags of rock dust, or more if needed, were
to be distributed by hand in the area for each cut of coal removed. Gen-
eralized rock-dusting was done by machines on week-ends, during idle periods,
and in some cases by portable rocl~-dusting machines between shifts. Company
records show that 4,166 tons of rock d~t were appl~ed, and 1,4~7,879 tons
of coal were produced during the first 11 months of 1957; this amounts to
about 6 pounds of rock dust used per ton of coal produced.

After the explosion, examination of the Q left airways and the
Q left headings revealed that the sections were covered with ~ layer of
coal dust and/or soot. This layer of dust was thickest in Q left airways
and progressively became thinner as the explosion forces were dissipated
in travelin~ into Q left headings and Q entries. Evidence that the areas
had been rock-dusted was apparent throughout the sections, and excessive
accumulations of coal dust were observed only in the face· regions inby
the haulage loops and in several other scattered locations.

Rock-dusting of the areas was the principal factor in preventing
further spread of the explosion, and during the investigation 119 samples
of the mine dust vTere collected in the areas affected by the explosion
forces (see Table e), Only ~ of the 119 samples contained more than
65 percent incombustibles, and the samples with sufficient incombustibles
were collected generally in fringe areas where the explosion forces were
weakest _ None of the 35 samples collected in Q left airways contained
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60 percent incombustibles, and only 8 of these 35 samples contained more
than 50 percent incombustibles. Twenty-one of the 84 samples collected
in Q entries and Q left headings contained more than 65 percent incom-
bustibles and 26 additional samples in these areas contained more than 50
percent incombustibles. The remaining 37 samples collected contained
less than 40 percent incombustibles; however, the dust samples collected
were not representative of mine dust conditions prior to the explosion,
as coal dust thrown into suspension and deposited on rock~usted surfaces
decreased the incombustible content.

Transportation. Permissible •..type cable-reel shuttle cars were
used for face haulage; they discharged the coal directly into 6-l/2-ton
capacity mine cars or onto belt conveyors which disc~ged the coal into
the cars. The cars were hauled by trolley locomotives to the surface.
The rolling equipment was maintained in reasonably good repair. The
tracks were well maintained and the clearance space along the haulageways
was free of obstructions. Shelter holes were provided at 80-foot inter-
vals, and shel'ter holes or more than 6 feet of clearance was prOVided at
sWitcn throws. Men were trans!,orted in 12 special self-propelled man-trip
cars and in regular mine cars. Special self -propelled cars were provided
for transporting a few men at a time I such as officials, inspectors, and
repair men.

Electricity. Electric power,llO, 220, 440, 13,200 and 33,000
volts alternating current,was used on the surface; and 110, 440, and 13,200
volts alternating current and 275 volts direct current was used underground.
Alternating current was transmitted by armored cables through drill holes
from the surface to underground compressor stations, rectifier stations,
and a pump room. These stations and pump room were of fireproof construc-
tion and were ventilated by separa'te splits of air. Trolley, feeder, and
power Wires were installed on insulators and sectionalized W1th cut-out
sWitches. The electric face equipment was permissible type and was in
permissible condition at the close of the October Federal inspection.
The trailing cables on the mobile eqUipment were fire-resistant, and the
cables and the mobile electric equipment were prOVided with overload pro-
tection. Temporary splices in size No.1 or larger cables were made With
splicing rings; splices in tra.iling cables with smaller conductors were
made\ by tying the broken conductors with square knots. Splices were in-
sulated With rubber and friction tape and the conductors were not taped
together e.tthe splices. At the close of the October Federal inspection,
operators of electrically driven face equipment made sUitable tests for
gas before taking the equipment into the face regions and at frequent
intervals thereafter.

None of the face electric eqUipment in the Q left airways was
in permissible condition 'When examined by a Federal electrical inspector
and company electricie.ns e.ftel;."the explosion. ~s eq\p.pment had major
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permissibility deficiencies, any one of which could have ignited an ex-
plosive methane-air mixture. At the time of the explosion, 3 pieces of
the equipment were in No 0 4 entry of Q left airways, the only place being
advanced. The face of No.4 entry was about 75 feet inby the last crosscut,
and the miner was at the face. The loe.ding machine was picking up the coal
from the floor and loading into a 9 sa shuttle car. The continuous miner
had the following major permissibility deficiencies: A bolt missing from
the cover on each of the top and bottom contactor compartments and openings
in excess of 0.004 inch into each compartment. Other deficiencies on the
miner were: Headlight not sealed and locked and the control fuses in the
top contactor compartment were shunted by wires connecting the fuse lugs.
Major deficiencies in the loading machine were: Openings in excess of
0.004 inch in the tranmrl.ngcontrol and reset compartments. Other defi-
ciencies were: Locks and seals missing on the left head motor inspection
cover and on the left traction motor. The trailing cable had 14 splices.
The headlight on the 9 sa shuttle car lacked 1/2 inch of being screwed
tight; other deficiencies were: Two inspection covers on the contactor
compartment were not locked and sealed, and the trailing cable had 9
splices, 2 of which were bare. ,A 6 SC shuttle car was in the last open
crosscut between Nos. 3 and 4 entries; 2 bolts were missing from the cover

'to the resistance compartment for the headlight and this compartment and
the contact or compartment had openings in excess of 0.004 inch. Other
deficiencies on this shuttle car included: Insufficient packing in the
gland, the shield on the rear headlight was loose, the trailing cable had
16 splices, and the brake inspection compartment and front headlight were
not locked and sealed. The gland for the auxiliary power cable in the
control box for the belt headpiece was not packed adequately. The inves-
tigators do not believe forces or heat of the explosion were responsible
for these deficiencies.

The surfaces of the excessive opening into the top contactor
compartment of the continuous miner showed evidence of dust, soot, and
smoke. The outer side of the cover plate at the opening had a groove cut
in it extending diagonally from the corner of the cover plate. The groove
appeared to have been made prior to the explosion and possibly by a gather-
ing arm of a loading machine; this damage to the cover likely was responsible
for the excessive opening into the compartment. Employees and officials
who were familiar with the operation of the miner stated that it could not
be determined definitely by the position of the controls whether the miner
was being operated at the time of the explosion. Tlle body of the miner
operator was found on the side opposite and about 35 feet outby the controls
of the machine. In addition, the:r:ewas no coal on the conveyor of the
miner and the ripper head was about 3 inches from the coal face. Power
controls for the loading machine and 9 sa shuttle car and other evidence
indicated that this equipment was being ope:r:atedwhen the explosion occurred.

During the October Federal inspection, repairs were made and
the following equipment was restored to permissible condition: The

9



continuous miner and Nos. 19 and 20 shuttle cars in Q right section, No.1
side; the continuous miner in the Dip entries; a shuttle car in Q right,
No. 2 side; a shuttle car and a mining machine in the Shaft entries; No. 7
shuttle car in L-5 section; and the loading machine in K section.

Illumination and Smoking. All persons used permissible electric
cap lamps for portable illUmination underground. Smokingwas not permitted
or observed underground at the 'trimeOf the October Federal inspection, and
searches for smokers' articles were conducted frequently. The clothes of
the victims were examined by the morticians, and no evidence of smoking
materials or lighters were found in apy of t~e clothes.

Mine Rescue. A mine-rescue team was not maintained at the mine;
however, a ftilly equipped and trained team wa~ maintained at an affiliated
company's McCo~s mines. Fully equipped and regularly trained mine-rescue
teams were also available at the Gary mines of the United States Steel
Corporation and at the BerWindmines of the NewR1ver and Pocahontas
Consolidated Coal Company. Several other mine-rescue teams and a fully
eq1Uppedstate mine-rescue truck were within a 50-mile radiUs of the mine.
Self-rescuers were available for purchase by the underground employees;
however, only about 6 emplOYeeshad purchased self-rescuers. Sufficient
escapeways were available from each work1ng section to the surface, and
direction signs were posted conspicuously to indicate the escapeways.
In ~di tion to the automatic elevator, an emergenCYstairway was provided
in the Dunford ehaft. '1:'hecheck-dn and. check-out system proVided positive
identification 1,1ponthe person of each individual underground.

Each cutting ~chine and continuotls miner was equipped with a
hand.•type fire-extinguishing unit and another unit was kept at the shuttle-
car discharge point on each section. Each locomotive was eqUipped with a
fire extinguisher. A fire-extinguishing unit was provided at each com-
pressor station, substation, and at the pumproom, and an adequate quantity
of rock dust was placed at air .•compressor stations, pumps, along belt lines,
and at other strategic locations. Water was J;>ipedto the faces of all
working places and a steel wa.ter-tank ear of 1,000 gallons capacity, equipped
with a high-pressure Pl.UnP and 300 feet of hose with nozzles, was prov;lded
for the mine.

STORYOF EXPLOSIONANI) RECOVERYOPERATIONS

Participa.ting Oreani~ations. Officials of the several organiza-
tions who took part in the direction of the recovery work inc1\lde: A. V.
Sproles, executive vice president, P. P. Ferretti, vice president" and
Louis Roncagllone, director of safety and mine inspection" of the operating
company; James LeeberJ safety engineer, Ullited MineWorkers of America;
Crawford L. Wi~son, c1'1iefJ West Virg;i.nia Depa.rtment of M;i.nes;and Marling
J. Ankeny" d1reGtor" and JaIlleS west;f'j.elQ., assiriltant director" Bureau of
Mines.
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Five mine-rescue teams of the following companies assisted:
Uni ted States Steel Corporation, American Coal Company of Allegany County,
New River and Pocahontas Consolidated Coal Company, and Island Creek Coal
Company.

Activities of Bureau of Mines Pez-sonne'l.,Crawford L. Wilson,
chief, Westvirg1'nia Department of Mines , notified District Supervisor
W. R. Park of the explosion about 8: 50 p (lm.,Deceniber 27, 1957, and an
official of the company advised Federal Inspector Zeleskey of the occur-
rence about the same time. Park and Zeleskey notified other Bureau of
Mines personnel of the occurrence. Inspector Menta arrived at the mine
about 11:00 pC/mo, and Inspectors Zeleskey and Noe arrived at the mine
about 11: 50 p om. Ins!lectors Wiley, Allen, Aspenwall, and Pendergast
arrived at the offices and man shaft about 11:30 p.m., and additional
Bureau representatives arrived at the mine the next day, December 28,
at the following times: McGinity - 1:00 a.m.; Park and Furin - 1:15 a.m.;
Vickers, Puskas, and Fumich - 7:00 aem.; W. B. Michael - 10:00 a.m.;
Ankeny, \-Jestfield,and Hock - 10:30 a.m.; and Leyns - 11:45 a.JIl.
Inspectors J. D. Micheal and Ulshafer reported at the mine December 30.
Inpsector Menta entered the mine immediately after his arrival, and on
arriving at the mine, Zeleskey, Noe, Park, and :Furin were briefed regarding
the explosion damages and underground activities; after the briefing,
these men entered the mine and assisted with the r~storing of ventilation
in the affected areas and the recovery of the bodies .••

The bodies of the 11 victims were recovered at various times
during the morning of December 28; the first 2 bodies were found near
the trolley locomotive in a crosscut between Nos. 3 and 4 entries of Q
left aiI"\'1aysoThese bodies we:j:'eremoved from the area about 3:00 a.m .•;
the other 9 bodies were located inby and nearer the faces and all bodies
were removed to the surface by 8:00 a.m.

Ankeny, Westfield, Park, Furin, Lewis, Noe, Menta, and Zeleskey
assisted with the underground investigation and official hearing to deter-
mine the cause of the explosion.

Infipectors Vickers, J. D. Micheal, McGinity, Fumich, Puskas,
and Ulshafer participated in the underground. investigation and W. B.
Michael examined the electrical equipment and circuits in the explosion
areas. Inspectors Vickers, Ulshafer, and Menta remained on duty on
separate shifts each day in the explosion area; the three inspectort;l
remained at the mine until permanent ventilation was reestablished in
the explosion area, January 13, 1958.

!1!.ningConditions Immediately Prior to the Explot:lion. The
weather on December 27, 1957, varied from fair to cloudy, and tJletem-
perature at Bluefield, West Virginia, about 40 mi;Les by air from Amonate,
Virg:!.nia,ranged fl;"oma J,.OYT of 19 to a high ot 54 degrees, Fahrenheit.



Records of barometric pressures taken by the Olga Coal Company, at Coalwood,
West Virginia, about 13 miles by air frOtn Amonate, Virginia, on December 26
and 27, 1957, are as follows:
Thursday, December 26, 1957 Friday, December 27, 1957

Barometric Barometric
Time Pressure Time Pressure-
2:00 a.m. 28.25 2:00 a.m. 28.40
4:00 a.m. 28.20 4:00 a,m. 28.40
6:00 a.m. 28.15 6:00 a.m. 28.42
8:00 a.m. 28.15 8:00 a •.m. 28.45
10:00 a.m. 28.15 10:00 a.m. 28.45
12 Noon 28.15 12 Noon 28.45
2:00 p.m. 28.15 2:00 p.m. 28.35
4:00 p.m. 28.20 4:00 p.m. 28.30
6:00 p.m. 28.25 6:00 p,m. 28.30
8:00 p.m. 28.30 8:00 p~m. 28.30
10:00 p.m. 28.35 10:00 p.m. 28.30
12 Midnight 28.35 12 Midnight 28.25

It is believed that the slight change in atmospheric pressure
was not a contributing factor in the explosion.

The mine was idle on Tuesday Wednesday, and Thursday, December 24.
26, 1957, except that men (s1,l.pervisors~ entered the mine to check the general
mine ventilation and.otller conditions. The records indicate that each
underground working section was fire bossed prior to the beginning of the
first shift, 12:00 to 8:00 a.m., December 27, 1957, and all conditions were
re~orded in the pre shift records as normal.

Evidence of Activities and Story of Explosion. At the beginning
of the shift (4:00 p.m., to 12:00 midnight) 158 men entered the mine and
they were transported in special section man-cars to their respective
sections, except that the men working in the Shaft entries section walked
from the bottom of the man shaft to their section, a distance of approxi-
mately 2,000 feet.. Underground employees reached their respective sections
without mishap, and all had baen in the face regions from 1-1/2 to 2 hours
when the explosion occurred. Conditions found after the explosion indicated
that coal was being produced in each section in the usual manner.

Marlin Pruitt, section foreman on the 8:00 a.m., to 4:00 p.m.,
shift, made the preshift examination of the Q left airways section about
2:00 p.m., for the oncoming shift on December 27, 1957,;Pruitt reported
that he did not detect gas and the air was travel:i.ngin itElnormal course
and quantity. Pruitt stated further that he did not detect gas on the
section at any ti~ during the sl!.iftbefore the explosion. However, the
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ventilation engineer, Robert G~y, detected a small amountof gas at the
face of No. 7 entry of Q lett airways early in the morningof December27.
This gas was cleared promptly by tightening a check curtain.

ThomasBailey, assistant night foreman,was traveling in a jeep
toward the Q lett sections whenthe explosion occurred; Bailey was on a
eurve at the mouthof Q entries, about 4,000 teet outby Q lett airwaysI
whenhe was aware of the disturbance. A brakemana,bout150 teet outby
BaUey reported that he was knockeddownby th,e forces of the explosion.
Bailey traveled to a tel~phone and then notified the mine superintendent,
assistant superintendeflt, and other mine officials that something, most
likely an explosion, had oecur-redunderground. Bailey and others con-
tacted by telephone all undergrouridw01;'~ingsections except Q left airways
and.Q left headings. AD,. mellcontacted were advised that an explosion had
oecuzred and the,t they were to proceed to the surface. Thesemen, a total
of 133, were in a~eas of the mine unaffected by the e~losion and, con-
sequently, were uninjured and returned to the s~face unassisted. Bailey
and several others traveled t9 the mB.1l shatt and thence to tbe sU+fl;l.ce,
whe.replans were madeto examinethOSeparts of the minewhere contact
by teleph,one cquld ~t be madeatter the exPlosion.

A section foremat1and 9 menwere producing coal in the Q lett
airw~s section whenthe explosion occurred; a fire boss was alao in the
section. Thebodies of the 11menwere foundw;1.thin35 to 300 feet of the
face of No. 4 entry. It is extremely doubtful that any of these menmoved
more than a few feet after the explosion, and all were apparently perform-
ing normal duties in connection with prod,uctionot: coal. ThebocUesof
the 11 menshowedthat they h.adbeen killed immediatelyby flame and forces
of the explosion.

A section foremanan<;t13 menwere performing normal coal-producing
duties in the Q left headings section. whenthe explosion occurrecl. These
entry face regions were affecte<;tonlY slightly by the explosion, but tele-
phone lines were blo~ d,ownand stoppings were blownout, short;'c:lrcuiting
the intake air currents at the intersect~on ot Q left airways and Q left
headings, a distance of 2,500 feet outby the workingfaces of Q left headings.

The section for~rna.nand the other menin the Q left hea<Ungs
section. realized that an explosion had occurred, but none of the menknew
immediatelywhether the explos!on origi~ted in their section or in other
parts of the mine. The foreIll{3.nwas near the cutting-machine crew and.roof
bolters, and he knewthat these menwere uninjured, The foremanand several
of the employeesvisited the workingfaces and.found the loading machine
in No.6 entry. After visiting No.6 entry, the foremanand menwere certain
that the explosion did not originate in the Q ;Left headings section. Several
of the men.removedthe trailing cable p.;i.psf;romthe power source, a~d tbey
attempted to reach. the cut""out·l:!witchesto deenergi;e the powercirCUits,
but theee menwere ~ble to reach the cut.out switches because of dense

13



smokeand fumes. These menthen returned to the section "dinner hole"
and decided they should barricade themselves~n 2 right off Q left head-
ings, They procured 2 rolls of brattice cloth and the necessary tools and
traveled to 2 right entries, a distance of 500 feet outby the faces of Q
left headings. A first barricade consisting of 4 brattice-cloth stoppings
was erected. near the faces of the idle 2 right entries. A second barricade,
consisting of 7 brattice-cloth stoppings, was erected across the Nos. 1,
-2, 3, 4, 5, 6, and 7 entries about 200 feet outby the idle faces and.outby
the first barricade in 2 right entries. The stoppings were wadeof 4 and.
5 layers of brattice cloth. During the erection of the barricades, several
menreturned to their working places in Q left headings for bratt1,.ce cloth
and for the lighted flame safety lamps left at the faces. The 14 men
entered the second barricade and remained therein for approximately 4
hours; they were rescued about 12:00 midnight by a recoven crew. The
14 men showedno ill effects of their impriso~nt and all were in good
physical condition whenrescued. The en:trapped victims planned to use
the emall barricade near the faces of 2 right entries if the air in the
outer barricade became contaminated.

The actions that Should be taken and the value Of barricading ;tn
tne event menare trapped by a fire or explosion were discussed in detail
during cOIllpaIlysafety meetings and collferences during the 6 months previous
to this explosion. Duripg one of the safety meetings, the section foreman
trapped in Q left headings bad discl).ssed with higher companyofficials the
area where a barricade should be erected if necessary. The 10catioll picked
as most sui table by all concerned was the area used on the night of the
explosion. The entrapped section foreman stated that the discussion on
barricading during the safety meetings contributed materia.UY to the actions
of the crew after the explosion. The entrapped mendeserve the llighest
commendationfor using good judgment in baJ:'ricading themselves rather than
trYing to escape from the section. If they had. tried to escape by waJ,.ld,.ng
from the section to the man shaft they would., unquestionably, have died
from the explosion tumes.. Whenthe 14 entrapped menwere certain that an
explosion had occurred in an outby section of the mine, all were agreed
that their best chance of survival consisted of barricading themselves
unti1 rescued, and all collaborated in the erection of the barricades.

Several days before the explosion, companyofficials began making
p1ans and arrangements to reduce drastically the daily output and, conse-
quently, the worldng force at the No. 31 mine. Rumorsof the impending
layoff of a large numberof menat the NOe 31 mine spread and had been
widely discussed by the mine employees. The rumors concerning a large
layoff were confirmed about 5:00 pom., December27, 1957, whena notice
was posted on the mine bulletin board' advising that the following men
were laid off at the end of the 4:00 pcm., to 12:00 midnight shift,
December27; the notice contained the namesof about 500menand foremen,
the greater p~t of the worldng force. Although most or the menaffected
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were aware that their nameswould be on the list, there was muchdiscussion
and questioning by trolley phone and telephone by menunderground to sur-
face employees as to whose nameswere listed. Worklayoffs have demoralizing
effects on work habi'ts, and a layoff of this magnitude certainly would have
effected the underground employees adverselyo Whether the demoralizing
effect of the layoff contributed to the conditions that caused the explosion
will never be kno~; however, it is highly probable that the thoughts and
actions of the menwould have been effected to such all, extent that they
were less alert.

Companyt'Ules require that the boommenon each shift notify
the dispatcher located near the bottom of the man shaft whenthe crews
arrive on their respective sections and further notify the dispatcher
hourly of the amoU!ltof coal loaded and amount expected to be loaded in
the next hour 0 Details regarding unusual delays or anticipated delays are
reported to the dispatchero Shortly before the explosion, the boomman
in the Q left airways advised the dispatcher that his crew had loaded
nine cars of coal. and that loading operations would be slower during the
Il,ext hour, as the crew had to paul supplies. Companyofficials mentioned
that the Q left airways section was three or four cars behfnd normal pro-
duction at the time of the explosion.

Altho\.tghthe boomman in the Q left airways section advised the
dispatcher shortly berore the explosion that nine cars of coal had been
loaded during the shift, examination of the section after the disaster
showed that the ninth car of coal had not been loaded completely and this
car was under the belt conveyor loa4ing point" Further examination of' the
section revealed that the need.edsupplies (crossbars) mentioned by the
boommanto the dispatcher had been procured, as this material was in the
6 SC shuttle car in the last crosscut and adjacent to No.4 entry. The
foreman for this section on the shift preceding the explosion stated that
such supplies had been left on emptymine cars in the haulage loop and that
it was necessary to take a shuttle car through check curtains to procure
the supplies. The bodies of the root' bolters and shuttle-car operator
were found in the crosscut at the 6 SC shuttle car; these menwere the
likely face employeeswhowoul<lpick up SUPPlies a.ndthe locations of their
bodies indicate that the explosion occurred just as they returned to No. 4
entry or immedit;l.telythereafter.

The No.4 entry wa.sthe only place in Q left airways section
being advanced December27; normally, coal produced with the continuous
miner was discharged onto the floor, picke<l up'withe. Joy 10adiIlg machine,
transferred into a shuttle car, therea.fter unloaded onto a belt conveyor,
and then loaded into regular mine cars (see. Appendixes E a.ndF). The face
Qf No. 4 entry had been advanced about 75 feet inby the last crosscut,
and. the continuous miner was on the left side of the place, but it could
not be determined definitely by the position of the controls whether the
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miner wasbeing operated whenthe igmtion occurred. Therewasno coal
on the miner conveyor1 the ripper head was about 3 inches fromthe coal
face, and the operatorts bodywas found on the side opposite and about
35 feet oatby the controls of the machine. Powercontrols for the loading
machineand,9 SCshuttle car indicated that this equj.pmentwasbeing oper--
ated,and the conveyoron the loader was full of coal and the shuttle car
was nearly loaded whenthe explosion occurred; the shuttle car was apparently
forced, or movedoutby a short distance and lodged against the corner of the
crosscut rib. Thebody of the loader operator. was found near the machine
controls, and the shuttle..car operator's body (mecha.rU.c)was a few feet
outby the controls of the shuttle car. Therewas no coal on the belt
conveyor, and the body of the boommanwas near the belt controls. The
haulage crewarrived on the section only a shozottime before the explosion;
the bodies of the brakemanand motormanwere at the locomotiveon the turn
into the haulage loop. It is believed tbat the fire boss rode to the working
section with the haulage crewand that he did not have time to examinethe
face areas; the bodies of the section foremanand,the fire boss were found
along the conveyorjust inby the belt drtves.

Evidenceof a large quantity of gas having burned in the face
regions or Q left airways proves unquestionabJ.ythat gas accumulatedin
most of these entries. This gas accumula.tioncould,have occurred only
as a result of a ventilation interruption or a short~circuiting of the
air current from someof the workingplaces l» Themethodof ventilating
the area and,examinationafter the explosion indicate that the most logical
explanation for such short-circuiting is that the check curtains 1.D No. 3
entry were open for sometime previous to the explosion.

During the March1957 Federal inspection of the mine, the Q left
airways section wasbeing operated with a conventional loading machineand
accessories. The section was ventilated with a separate split of air;
intake air was conducted,to the face regions through ~Tos.4, 5, 6, and 7
entries and Nos. 1, 2, and 3 entries were used as return airways. Intake
air was conducted.to No. 7 entry by meansof check curtains; thereafter
by meansof line curtain to the face; and thence progressively to the
faces of Nos. 6, 5, 4, 3, 2, and 1 entries. About1 percent of methanewas
present in the immediatereturn (No~1 entry) during the inspection, and
it is an accepted fact tha.t air coursed along solid ribs in the Pocahontas
No.4 coal bed becomescontaminatedwith methane" Becauseof the relatively
high percentage of methanein the immediatereturn and the contaminating
of the intake air with methanebefore it reached the first workingface,
the Fede;r:alinspector recommendedverbally and in his report of the inspec-
tion that the 'Q left airways section should be ventilated with two splits
of intake air. The inspector suggested that intake air be coursed through
the three center entries, split right ano.left near the workingfaces, and
returned through the outside entries II Several days atter the inspection
was completed, the Q left airways section was abaudonedand the face elec--
tric equipmentwas removed,and workhad not been resumedin the Q left
airways section whenthe minewas examinedby a Federal inspector in June
and October 1957.
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The analytical results of an air sample collected during the
Marchinspection in intake air in No. 7 entry before the air reached the
first 'Workingface contained 0.21 percent methane, indicating that the
intake air wasbeing contaminatedwitb metbanebefore it reached 1ihefirst
workin~face. Anair sample collected in the 1mInediatereturn of the
split (No.1 entry) during tlle aameinspection contained 0.94 percent
methanein 15,,000cubic feet of air So minute. The analytical results of
these air sampleswere received.after tbe section was tempo:J."arilyabandoned.

OnDecember5" 1957, coal production with a continuous miner was
resumedin the section., Additional airways had.been provided and after
several days operation the quantity of air ventilating the section was
increased from 15,000 to 32,,500cubic feet a minute, but coursing of the
air through the face regions 'Wasthe sameas in Marchwhenthe section was
abandonedtemporarily. Onthe day of the explosion" 9 permanentstoppings
had been erected betweenNos. 5 and 6 entries, an additional stopping had
been partly completed"and cinder blocks had been placed in 2 additional
crosscuts. Completionof the 3 aforementioned stoppings and minor changes
in check curtains and line brattice 'Wouldhave permitted the Q ;Left airways
section to be ventilated with 2 air splits. Local managementofficials
stated during the investigation that the Secondsplit in the section was
being provided because theY planned to movea second contdnuousminer into
the section as soon as the second split of ~r was provided.

Face employeesin the Q left airways section testified during
the investigation that the workipgfaces had not been ventilated adequately
from the time the section resumedoperations until the explosion·and tbat
gas was encountered daily fromDecember5 until the day of the explosion,
December27. These employeesstated further that on several occasions
sufficient gas had been encountered to neces~itate sbutting downthe face
electric equipmentfor as much8S a balf-hour. Compressedair was used
on at least two occasions to removegas from a workingface. The under-
groundofficials differed somewith face emplo;lees on the adequacyof
face ventilation in the Q left airways section" but these foremenagreed
that gas had been encountered in the workingplaces frequently and on sev-
eral occasions in sufficient quantities to necessitate shutting down~ectric
equipment. Officials and employeesstated that it was necessary to tighten
and/or repair check curtains and/or line brattice before tbe gas could be
cleared from the workingface on each occasion.

The e:x:plodondestroyed approximately 7), Goncrete-block stoppings"
1 overcast" 1 regulator" and·5 canvas check curtains. Trolley wire, tele-
phone lines, and a compressedair pipe line were blowndownat seve;-al
locations. Ametal cover was 'QlovlP.off the locomotive and a reel of' feeder
wire wasblownoutward for appro~tely JoSO feet in the Q left airways.
Damageto equipmentwas I+egligible. .
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The explosion resulted. in loss of production from the entire
IDinefrom December'Z7until January 6, when3 worltingsections resumed
operations. Seven other working sections were ready for operation on
January 6, but market conditions did not permit operation of these sections.
Permanentventilation was restored in the 2 affected sections, Q left
airways and Q left beadings, January 13, 1958, and tbese sections were
cleaned up and rock-dusted .• the electric face equipmentwas restored to
permissible condition, and the sections resumednormal coal-producing
operations January 23, 1958.

RecoveryOperations• Immediatelyafter being notified of the
explosion Paul R. WIlliams, mine superintendent, advised higher company
officials of the occurrence and then proceeded to the man-shaft opem.Dgs.
Uponarriving at the manshaft I Williams had the ventilating fans ~xaminedi
the examination revealed that the fans were apparently not damaged.and were
operati~ sa.tisfactorily. t-lhenWiUiamsreceived the information regarding
ventilation in the Q left airways and Q left headings, he inS'tructed the
re.covery crew to explore the area leading to the. Q left he.adinss. Explora-
tion in this area quickly revealed stoppings blown out.. tp.e first such
stoppings were out on the right side of the Q left headings at the inter-
section of Q left airways. This crew of menerected temporarybrattice-
cloth stoppings in the crosscuts to restore ventilation and permit travel
and exploration into the 'Q left headings. This procedure was followed and
permitted rapid advance into the area. where the 14 menwere barricaded.
After the 14 barricaded. menwere rescued and sent to the surface, the
recovery crewwas instructed to proceed ~nto the Q left ~i:rwa.yssection
and to reestabJ,ish ventilation by meansof temporarybrattice-cloth stoppings
if they found stopp:1ngsblownout. The recovery crews were supplementedby
h:1ghercompanyofficials and representatives of the WestV;i.rginiaDepartll1ent
of Mines, Un!ted MineWorkersof America.,and the Bu,reauof Mines, each of
whompro~eded undergroundsbortly after his arrival at the mine. Atter
the necessary teats were madein the returns at the mouthof the entries,
the recovery creWSaccompanied.by 2 mine-rescue teams.advancedinto the Q
left airways. '!'his recovery crew replaced several blown-out stoppings with
temporary brattice-cloth stoppings to restore ventilation, permit tra.veJ.,
and establishment of a fresh..air base in No.3 entry, directly opposite
the overcast (see AppendixD). Amine-rescue team, weanng oJCYgen-breathing
apparatuliI, explored each intake and return entry and cX'Osscutfor a distance
of about 450 feet inby the fresh-a1r base. '!'heteam then returned to the
fresh-air base and reported their· findings to the men.directing the recovery
work. As fires were no'l;encountered, tbe explO1'edarea was cleared of gas
by installing check curtains across the Nos. 4, 5, and.6 entries. '!'his
procedure was followed as the party advancedtoward the faces of the Q
left airways. Fresh.•.air bases were movedinbyas rapidly as the areas
were explored and cleared of methane. The procedure of reestablish:1ng
ventilat:i.on only in the explored parts of the Q, left airways section lessened
the possibility of forcing an explosive'm1xtl.n"eof methane-air ove:ran un-
discovered fire or fires. Ventilat:Lonto· the faces of the Q left airways
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entriee was reestablished and the areas near the faces were examined by
6:00 a.m., December 28. The bodies of the 11 victims were located and
removed from the face areas by 7:00 a.m.

Recovery operations in and exploration of the Q left headings
were similar to those followed in the Q left airways. Fresh-air bases
were established and oxygen-breathing apparatus crews explored each entry
and crosscut for a distance of about 450 feet inby the fresh-air base
before ventilation was restored in the area.

CompanY and union representatives and state and Federal inspectors
explored the Q left airways and the Q left headings as ventilation was
reestablished. Restoring ventilation in these entries was relatively
simple, as blown-out stoppings were replaced rapidly with temporary stop-
pings constructed of brattice cloth.

A crew of men began replacing an overcast and permanent stoppings
1n the Q left airways and per.man~nt stoppings in Q left headings on
December 20, 1957. Additional men began cleaning up and rock.dusting the
affected sections January 4, 1958.

On January 13, 1958, 17 days after the explosion, and after
ventilation was reestablished essentially as it had been prior to the
explosion, an air sample was collected in air returning from the faces
in each of the Nos. 2, 3, 4, 5, 6, and 7 entries of Q left airways. The
methane content of the air samples collected in these 6 entries ranged
from 0.11 to 0.25 percent in 6,100 to 10,900 cubic feet of air a minute,
even though coal had not been produced in the area for 17 days, new check
curtains and line brattice had been installed, equipment had not passed
through checks or line brattice, and more air was reaching the working
faces than normally. An air sample was also collected in the immediate
split return in No. 1ent1'Y, and the methane content of this sample was
0.18 percent in 26,000 cubic feet of air a minute (see Table 1). These
air samples show clearly that large amounts of methane are liberating in
the area and the working faces can be kept reasonably clear of gas only
when continuous and large volumes of air are sweeping the work;Lng faces.

After the aforementioned air samples were collected, two separate
splits of intake air were prOVided to ventilate the Q left airways section.
Intake air was coursed through the center entries, split right and left
near the faces, and returned thrOUgh the outside entries. At that time,
21,600 cubic feet of air a minute was measured in the right split, No.7
entry and 17,300 cubic feet of air am:f,nute was measured in the left split,
No. 1 entry. Air samples were collected in the innnediate returns; the left
and right splits contained 0 •.08 and 0.10 percent methane, respectively.

INVESTIGATION OF CAUSE OF EXPlQSION
Investigation Committee. The underground investigation of the

cause of the expl.osionwas·conducted on December 28, 1957, and January 2,
1958. Members of 1ihe official invest+gation committee were:

19



West Virginia l?e}?artmentof Mines

CrawfordL. Wilson
r- W.C. Sturgill
D. J. Lee
J. A. Philpott
NormanRatliff

Chief
Assistant to the Chief
Inspector-at-Large
Inspector-at-Large
District Inspector

Pocahontas .Fuel CopwS, Incorporated

P. P. Ferretti
J. W. Pero
I. M. Sampson
M. E. Hall
Louis Roncaglicne
G. L. Asbury
P. R. Williams
R. J. BaUgh

Vice President
Assistant Vice President
General Superintendent
AssistaJlt General Superintendent
Director of Safety and MineInspection
Division Superintendent
Superintendent
Ventilation Engineer

Un!ted MineWorkersof America

J8.lJleSLeeberI Jr.
C. H. Phillips
ThomasVernon
Walter Beavers
William Duty

Safety Engineer, District 29
Field Representative, District 29
Safety Committeeman
Safety Committeeman
Safety Committeeman

United States Bureau of Mines
• e~ I ~

M. J. Ankeny
JamesWestfield
W.R. Park
John Zeleskey
Frank Furin
ElwoodMenta
GeorgeNoe
E. M. Lewis

Director
Assistant Director--Health and Safety
District Supervisor
Federal Coal-MineInspector
Federal Coal-MineInspector
Federal Coal-MineInspector
Federal Coal-MineInspector
Federal Coal-MineInspector

Man1other representatives of the aforementioned organizations
participated in the different phases of the underground investigation of
the disaster. Bureau of Mines representatives included: Messrs. Vickers,
McGinity, Ulshafer, Puskas, Fumich, J. D. Micheal, and W.•B. Michael.

CrawfordL. Wilson, chief of the WestVirginia Departmentof
Mines, conducted an official inqu:f,ryand investigation of the explosion
by interrogating a numberof officials al1demployeesof the companyin
the mine offices at Amonate,Virginia, December31, 1957• The purpose
of the inquiry was to hear and record all testimony relevant to concUtions
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and practices in the mineprior to and on December27, and to determine
therefrom, if possible, the cause Of the explosion. Someof the informa-
tion thus obtained is included in this report. Representatives of the
operating compaIlY,United MineWorkersof America,WestVirginia Department
of Mines, and Bureau of Mipes qu~stioned the officials and employeesduring
the inquiry. The fo~lowingmenrepresented the several organi~tions during
the inquiry.

CraWfordL. Wilson
L. M.Morris

WeetVirg1nia Deertment of Mines
t -, - , -. _ i _ .j .

Chief
Assistant Chief

P. P. Ferretti
J. W.Pero

Pocah0l\tasFue:l.C05!!&, Xncoliorated

Vice P:t"esident
Assistant Vice President

United MineWorke:rsof AJner~ca
i

Charles Ferguson Safety Director

United states Bureau of Mines

W.R. Park District Supe7;"visor

Methaneas a Factor in the Explosion. Themine is classed gassy
by the West'Virginia Depart:tnentof Minesand by the Bureau of Mines, and
methanebas 'beendetected in the mine on numerousoccasions. During the
three Federal inspections completed in March, June, and October of 1957,
the minewas liberating methaneat a calculated rate of 2,209,248, 4,1l4,984,
and 2,824,416 cubic feet, respectively, in .24 hours. During the March
1957 inspection, the immediatereturn air from the Q left airwaYs section
contained 0.94 percent methanein 15,000 cubic feet of air a minute. In
March, coal wasmined in the Q left airways section with a conventional
loading machineand accessories, but the section was abandonedtemporarily
several days after· the inspection was completed. During the October 1957
Federal inspection, the immediatereturn air trom the Q left headings con-
tained 0.87 percent methanein 31,000 cubic feet of air a minute.

The idle Q left airways were react! vated December5, 1957, and
the seven entries were developed with a continuous miner. Theplan of
developing the section with the continuous miner consisted of: First,
advancing No.1 entry for a distance of 80 feet; next, advancingNo.2
entry 80 feet; and then in turn, advancing Nos. 3, 7, 6, 5•• and 4 entries
a distance of 80 feet. After each entry, exc;:eptNo.4, was advanced80
feet, it was stopped temporarilY, and crosscuts were not provided at the
faces to connect the entries. Wbet\No.4 entry was advanced80 feet, the
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continuous miner was turned left and connecting crosscuts weremadefrom
No.4 to No.1 entry; thereafter" the miner was returned to the faae of
No. 4 entry" turned right" and connecting crosscuts were driven from
NOtt 4 to No.7 entries (see Appendi~'F) 0' This methodof advancingentries
required that each.temporarilY idle entry be ventilated with line cur'l;ain
eJttending80 to 90 feet from the last open crosscut to near the faceo
Analyses of air samples collected December11 and 18" 1957"by comp~
officials in the immediatereturn of the Q left airways section showed
0.24 and 0.29 percent methanein 24,,600and 32,,400cubic feet of air a
minute, respectivelyp

Testimonyof companyofficials and employees.during the investiga-
tion indicated tha.t gas was encountered il).the workingplaces in Q left
airways daily after December5, and on several occasions sufficient gas was
encountered to necessitate shutting downthe electric equipment. Officials
and face employeesin Q left airways differed on the adequacyof face ven-
tilation in the section in December,but all concernedagreed that it was
necessary to keep measura'blevolumesof air sweepingthe workingfaces to
keep tbe faces reasonably clear of methane, and any interruption of fa.ce
ventilation resulted in gas accumulatingat the faces.

It is believed that the air current was short-circui ted from the
face regions of Nos. 3" 4, 5" 6" and 7 entl"ies of Qleft airways shortly
before the explosion occurred while normalmining operations were being
performedin the sectdons Lack of adequate ventilation wou;Ldpermit methane
to accumulatepromptly in these entries. It is conceivable that methane
accumulatedin these entries with the ventilation facilities (checks and/or
line curtain) in need of tightening or repair" and the accumulatingmethane
was ignited before it was detected. However,the morelogical conclusion
is that the methaneaccumulationresulted from a direct interruption of the
air current, such as a short-circuit caused by the opening, raising" or
destroying of a check curtain. It is believeci that the short-circuit of
the ventilating c1.ttTentoccurred whenseveral of the face employeestraveled
with a shuttle car fromNo. 4 entry through the inby crosscut to No. 3 entry
and thence through two check curtains to the haulage track to procure supplies
needed in No.4 entryo It is possible that the check curtains in No.3 entry
were openedor raised and fastened by the mento permit the shuttle car
passage or the canvas checks were destroyed by the shuttle car in traveling
through the curtains. Opening, raising, or destroying these check curtains"
morethan momentarily"would immediatelyshort-circuit the air fromthe face
regions of Nos. 3, 4, 5, 6, and 7 entries and.cause gas to accumulatetherein;
particularly in Nos. 6 snit 7 entries. Closing or repairing the check curtains
after a ventilation interruption wouldcause the air current to again flow
in its normal course" into No"7 entry" thence to the faces of Nos. 6, 5" 4,3, 2, and I entries, and methanetl;lat had accumulatedin Noso7" 6, and 5
entries wouldbe forced through No.4 entry where it was ignitedo The
aforementionedcircumstances wouldeasily permit methanemovingin the air



current to be ignited by eJ.ectric equipmentbefore it could be detected
with a flame safety lamphanging on the equipment. Supplies had been
procured from the storage pile near the haulage tracks and were in the
shuttle car in the last open crosscut betweenNos. 3 and 4 entries when
the explosion occurred.

The extensive accumulationof methanein the Q left airways and
in the Q left headings foUow1ngthe short-circu1 ting of ventilation in
these sections atter the expJ.osionproves eJ.earJ,ythat large amountsof
methaneare liberated in the face reg10ns and from the coal ribs. Six
hours after the explosion., 2 to 5 percent ot methanewas present in all
seven of the Q lef"t airways entr:i,.es~out 1,100 feet outby the faces. About
56 hours after the explosion, 2·to morethan 5 percent of metllal+ewaspresent
in all seven of the Q left headings.entries about 1,750 feet outby the faces.

Fragile, globular coke clroplets adbenng to the roof anc1ribs I

indicative of slowburning gasI were found in nearly every part of the
seven Q left airway entries fro~ the loop to the faces. Soot streamers
were fo~d on the roof in the inby end of Nos. 1 a.nd2 entries. The 1:U'0re-
mentionedeVidencesof burniJ;lggas were not found anywhereelse in the
explosion area (see AppendixD).

Flame. Evidenceof heat or flame, in the torm of ashes, coke,
soot, or partly burned paperI canvas, and wood,was observed throughout
the seven Q left airway entries from the face regions for a distance of
approximately 1,400 feet outby. ~e victimS of th~ explosion, all found
within 300 feet of the face of No.4 entry Q left airways, were burned
severelY. Evidence.of flame was not found a~here in the affected areas
except in Q lett airways.

Explosives were not used to bl~st coal in the Q left airways
section, and evidence of explosives having been discharged by forces or
flame was not found anywherein the areas affected by the explosion.

A total of 119 mine dust sampleswas collected atter the explosion
in the affected areas (see Table 2 and AppendixD). The results of analysis
for incombusti1;>lecontent and tests tor coke in the mine dust samplesare
sho~in Table 2. Thepresence of coke in the minedust samples is one of
the criteria by which extent of the flame was fixed, even though it is
possible that such coke ~n the outby end of the Q left airways mayhave
been blownthere. Twenty-eight of the 35 saInplescollected ill the Q lett
airways contained coke ranging in quantities from traces to very large
particles. Noneof the other 84 samples collected in ~he affected areas
containe<J,coke. Cokethat ranged f;t-oma f;-action of an inch to morethan
an inch in thickness wasplasterea. on rOQfbolts, lips of cuts in the roof,
on roof-bolted cap pieces, and on other uaterial at manylocations in the
Q left airwaYI? .
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Forces. Nodifficulty was experienced in discerning the direction
of forces • Extensive coking and considerable eVidenceof slowburn1ng gas
were on the roof, ribs, and noor in the face regions of Q left airway
entries, and the emanation of forces was from these face regions outward
to the junction of Q left airways and Qlef't headings, a distance of about
1,400 feet, then northeast ~to Q left beadings for a distance of about
2,500 feet, and southwest into Q entries for a distance of about 4,000
teet. The covers on the trolley locomotive in the haulage loop in Q left
airways were blown south; a reel ot feeder wire was canied. about 150 feet
south of the overcast; il.ud pieces of canvas and other materiaJ. in the face
regions of Q left airways were blownoutward (soutn).

Three concrete-block stoppings installed about 300 feet ou~by
the faces and across Nos. 2, 3, and 6 entries of Q lett airways were blown
outward (south). All stoppings destroyed between Nos. 1 and 2 and Nos. 3
and.4 entries of Q left airways, except one, were b).ownwest, and all
stoppings destroyed, except one, between Nos. 6 and 7 and NOSe4 and 5
were blown east. Stoppings:l.n the Q lett headings were blown south towar4
the No. 7 entry. Twostoppings installed across tbe Nos. 1 and 2 Q entries
were blownwest.

Forces of the explosion dissipated ~pidly atter reaching the
junction of· Q left airways and Q left headings. Evidence of e~reme violence
was not observed at a:tJ'3location in the explosion area.

Factors Preventi S read of E losion. The areas af'f'ected by
the explosion are shownon the mi~ map Appen1x C). Forces of the ex•.•
plos:l.onextended throughout the Q left airways, into and throughout the
greater part of the Q left headings, and into the Q and P entries for a
distance of 4,000 feet. Forces subsided rapidly as t~1. spread east and
west at the junction of the Q left airways and Q left head1~gs. Ev1dence
of flame was observed,only in the Q left airways of the affected. areaS.
The diluti~ and quenching effect of the rock dust applied wa.sthe principal
factor in preventing further spread of this explosion. other factors acting
in combination that helped limit the explosion were: The cooling ef'fect of
the extensive rib, roof', and floor surfaces of the nw:nerousentries in the
path of' the explosion; and ample open areas for expansion of' forces, re.
sulting in a reduction of flame speed and temperature.

S~ of E'rtdence. Conditions obse:rvedin the mine during
recovery opmtOtis ana: tile !:nvestigation following the disal5ter, together
with informat:l..onavailable from previous Fede~al coal-m:l.J:leinspection
reports and.that obtained. from companyofficials, worlanen,and mine records,



10. Themethodof advancingthe sevenQ left airway entries,
progressively driving Nos. 1, 2, 3, 1, 6, 5, and then 4 without connecting
crosscuts until No.4 entry was driven, required the use of morethan 500
feet of canvas line curtail1 to ventilate the faces. Maintaining this
amountof line curtain and necessary check curtains reasonably airtight,
whichwasnecessary to keep the faces free of methane, required constant
vigilance, examination, and repair.

11. Thehaulage loop in the Q left airways section extended
:tromNo. 4 entry left to No. 2 entry and then right to No. 6 entry {a
distance (}fabout 300 feet ) and then back to No. 4 entry. Installation
of the haulage loop crosl;lwisefromNo. 2 to No. 6 entries because of ex-
cessive grades, rath,er than in the adjacent Nos. 3 and 5 entries paralleling
the haulage entry, restricted the l1umberof return entries to one and
necessitated the use of two additional temporarycheck curtains to control
the main air current. . .

12. Dangerousaccumulationsof' coal dust were present at several
locations in the face regions of Q left airways, and excessive amountsof
fine coal dust were present on the floor inby the overcast in the Nos. 5,
6, and 1 entries of Q left airways after the explosion.

13. Sufficient rock dust wa.snot applied in the face regions
inby the loading points in the explosion areas, but rock-dusting outby
the loading points was generally ad,.equate,as exp~osionpropagation was
stopped by the rock-dust applications.

. 14. Menwhosenameswere listed on the layoff notice posted
about 1-1/2 hours before the exp].osionoccurred were generally aware that
they wereworkingtheir last shift, and the worry and demoralizing effect
of their being without worklikely caused less alertness Ontheir part to
everydayworkingconditions, practices, and hazards•

.Causeof the Explosion. TheFederal investigators are of the
opinion that the disaster was causedby the ignition of a large quantity
of methanethat had accumulatedin the Nos. 3, 4, 5, 6, and 1 entries of
Q left airways during normalmining operations. Gas.had accumulatedin
these workingplaces asa result of short-circuiting of the ventilating
current, whichoccurred whencheck curtains in No. 3 entry were openedor
raised and fastened or destroyed While supplies wereQeingprocured from
an outby location. The gas was ignited by an electric arc or spark from
a piece of face electric equipmentin No. 4 entry or from a trailing cab,le
to this equipment. Coal dust in the immediatliface areas en.tered into the
explosion and aid,ed in its propagation.
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~OMMENDATIONS

The following recommendationsare madeto prevent similar'
disasters:

1. In mines that liberate gas freely, each mechanically loading
section being developed in virgin coal with morethan four parallel entries
shouJ.dbe ventilated with a current of intake air coursed through the
center entries, split rigl:lt and.lett near the face regions, and returned
through the outside entries.

2. The use of check curtains to control mainventilating cur•.
rents should be held to the absolute minimum,and check curtains in use
should be installed and maintained as reasonably airtight as possible 0

3. Checkcurtains should not be deliberately. openedor raised
and fastened in place under any circ~tanceso If it is necessary to open
or raise a check curtain to permit equipmentto pass through, the check
curtain should be put back in place as soon as the equipmenthas passed.

4. Whencheck curtains are torn, destroyed, or impaired to the
extent that ventilation to workingfaces is intenupted, electric powerto
face electric equipmentshould be "cut offlt immediately; then.all working
faces and the atmospherein the open crosscuts nearest the faces should
be examinedtor methaneo If gas is detecteq., the face electric equipment
should not be energized until the gas is removedand ventilation restored.

5. Eachworkingface should be ventilated with a current of
air that is sufficient in velocity and volumeto keepmethanetrom ac-
cumulating at the face.

6. Employeesshould not use compressed.air to removegas from
working faces under any circumstances, and officials should not use or
permit employeesto use compressedair to removegas fromworkingfaces.

7. The company'smaintenanceprogramfor face electric eqUip-
ment should be implementedto the extent that such equipmentwill be kept
in permissible condition.

8. Splices in trai,ling cables should be well insulated, and a
programshould be established to require that tra.iling cables containing
a fixed uumberof temporarysplices will. be removedfrom the equipment
and service until such splices have been vu!C£:\nized.



provided evidence as to the cause and the origin of the explosion. The
evidence fromwhich the conclusions of the Federal investigators are drawn
is summarizedas follows:

1. Recordsof the fire-boss examinationsof all workingsections
list no unusuaJ.condition observed during the examinationsmadeseveral
hours before the explosion.

2. ThePocahontasNo.4 coal bed in the area is extremely "gassy,"
and normalmining operations cause large liberations of methaneat working
faces. Anyinterruption of face ventilation during normal coal-producing
operations will cause gas to accumulateat the workingfaces.

30 Thecrew in the Q left airways section was engagedin the
normalproduction of coal whenthe explosion occurred.

4. All forces emanatedfromthe face area of No.4 entry of the
Q lef't airwayso

5. TheQ left airways section was ventilated with a split of
intake air, whichwas coursed to the face of No.1 entry and thence pro-
gressively through the last open crosscuts to the faces of Nos. 6, 5, 4, 3,
2, and 1entries and then returned through Noo1entryo

6. Evidenceof a large quantity of gas having burned in the
face regions of the Q left airways proves unquestionably that gas had
accumulatedin most of these entries (I This gas accumulationcould have
occurred only as a result of short-circUiting the air current fromthese
places 0 Themethodof ventilating the area and.examinationafter the
explosion indicate that the most logio&l explanation for such short-
circui tine; is that the check cux-tains in the No(I 3 headingwere openedor
raised and fastened or were destroyed for sometime previous to the explosion.

1(I Thebodies of the 11menin the Q left airways crewwere found
within 35 to 300 feet of the face of Wo.4 entry (I It is extremely doubtful
that any of these menmovedmorethan a few feet after the explosion, and
all were apparently performing normalduties in connection·w:l.thproduction
of coalo

8. All of the face electric equipmentin the Q left airways
section was in nonpermissible condition whenexaminedafter the explosion.
Air coursed throUghthree of the temporarily idle entries, of necessity,
flowed directly by and over the face elec~ric equipment••

90 Eachone of the four pieces of' face electric equipment,
inclUding two trailing cables, was capable of igui ting gas, and no other
likely source of ;ignition was found at or near the point of origin.
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9. Whereworkingplaces in mines that liberate gas freel7 are
advancedwith a continuousminer and are then temporarily idled without
connecting crosscuts at the faces, such places should be ventilated with
an air current that is coursed through the active workingplace, then
through the idled places, and thence directly into the return airways.

10. Examinationsfor gas :in face workingsshould be madeat
intervals sufficiently frequent to detect the presence of methanebefor~
it reaches dangerous·proportions.

ll. Foremenshould record clearly, in a daily report bookpro-
vided for that purpose, the location and nature of any danger observedby
themor reported to themduring the workshift. The report should show
what action, if any, was taken to remedythe danger and should also in-
clude any action t~en to correct hazards reported by fire bosses. Frequent
reporting of gas in an area should be investigated by higher officials and
remedial action should be taken immediately.

12. Coal dust and loose coak should not be permitted to accumulate
in dangerousquantities in any active undergroundworkings.

13. Rockdust should be distributed unifol'lDlyon the roof, ribs,
and floor and maintained in such quantity that the incombustible content
of the combinedcoal dust, rock dust, and other dust will not be less than
65 percent, plus 1 percent for each 0.1 percent of methanepresent in the
venti1ating current.

14. A programandmethodswherebyadequate rock-dusting can be
done in the face regions should be adopted and put into effect immediately.

15. Dust samples should be collected and analyzed periodical.ly
to determine the effectiveness of rock-dust app1ications.

16. Consideration should be given to installing only standard
track loops in workingsections. Preferably, such loops should be installed
in a maximumof three entries I the haulage entry and the adjacent p~el
entry on each side of the haulage entry.

17. A selt-rescuer should be provided for each person underground,
whoshouldbe thoroughly instructed as to its safe maintenance,useI and
1im1tations.
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APPENDIX B

NAMES OF BARRICADED MEN" NO. 31 MINE

POC.AHONTAS FUEL COUPANYi INcORPORATED

December 27, 1957



APPENDIXA

VICTOO OF EXPLOSION,NO. 31 MINE

POCAHONTASFUEL COMPANY1 INCORPORATED

December ei, 1957

Number of
Name Age ~2E!tion Marital Sta'tus ~pendents-- -
Archie Reece Alicie 32 Brakeman Married 4
William R. Amos 50 Fire Boss Married 8
James Chiles 51 Boom Man Married 3
Howard Fields 37 Section Foreman Married 3
Main B. Harrison 43 Loading-Machine Married 6

Operator

Gilmer Eugene Monk 26 Electrician Married 3
John Edmon Nunley 30 Roof Bolter Married 5
Herman Boyd Perry 50 Motorman Married 2

James R. Rutherford 28 Loading-Machine Married 3
Operatorts Helper

Lloyd E. Vest 36 Miner Operator Married 4
Arnold W. Young 30 Roof Bolter Married 6
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