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Operating Ufficials

President ~ Charles E. Dunlap Commercial Trust Bldg.,
' , Philadelphia, Pennsylvania,
Vice President Charles Berwind Commercial Trust Bldg.,
' Philadelphia, Pennsylvania.
General Superintendent P.P¥. Xerr Berwind, West Virginia
' (iicDowell County)
Safety ZEngineer C. I, Wilgon Beckley, West Virginia
' (Raleigh County)
Superintendent ¥, R, Decker Berwind, West Virginia
: . (ticDowell County)
Assistant Superintendent A, R, Miller* Havaco, West Virginia
: R (¥cDowell County)
Mine Foreman - Earl Belcher* Havaco, VWest Virginia

(McDowell County)
- *Deceased

This company owns and operates, in addition to the No, 9 Havacemine,
Yos. 1, .5, 10 and 11 mines in McDowell County; Kaymoor, Iayland, ‘and Minden
Nos. 2, 3, 4, and 5 mines in Fayette County; and Leslie mine in Greenbrler
County, West Virglnia.‘

. Employees and Production

Five hundred and forty-nine men were employed at this mine, 60 on the
~surface, and 489 underground..40f.the.489 underground employees, 121 worked
on the night shift. The average daily production was 2,280 tons of coal,
all hand~loaded inte mine cars.

" Openings and Nature of Coal Beds -

The mine is. opened by three concrete~lined shafts, consisting of a main
hoisting shaft, 276 feet in depth through which coal, supplies, refuse, and
employees are handled; a double-compartment down-cast air shaft 276 feet in
depth,, 200 feet from the hoigting shaft, one compartment equipped with a
substantial steel stairway; and an up-cast air shaft 325 feet in depth, 1,700
feet from the hoist shaft, "The coal-hoisting shaft serves as one of the twe
main air inlets, - The up-cast shaft extends only .to the Yo. 4 or upper coal
bed, The shafts were in good condition.

The upper or No. 4 coal bed is- entered through three slopes driven
through the 1nterVen1ng 'strate from the Yo, 3 coal bed at distances of
approximately 1,600 feet from the hoist shaft in the Fo, 3 bed. The havl-
age and intake-airway slope is 800 feet in length, on a l-percent grade for
a distance of 100 feet, and on a 7-percent grade for the remaining distance,
The return- and the intake-air slopes are 300 feet apart, 85 feet in length,
and are on a 40-degree pitch, The hanlage slope is 200 feet from the return-

"gir slope, ‘

The mine is operated in the Wos., 3 and 4 Pocahontas low-volatile coal

beds in the lower Pocahontas group 6f the Pottsville formation, and average
56 and 64 inches in thickness, respectively, in. the present working areas.



FINAL REPORT COF KINE EXPLOSION
. WO, 9 HAVACO MINE
NEW. RIVER AND POCAHONTAS CONSOLIDATED CUAL COMPANY
HAVACO, "McDOWELL "‘COUNTY, WEST VIRGINIA
January 15; -1946 -

By M, J, Ankeny, J, L, -Gilley, and John Zeleskey
INTRODUCTION

: An explosmn occurred in the No, 9 Havaco mine of the New.River .and
Pocahontas Consolidated Coal Company at Havaco, McDowell County, West

Virginia, at 9:35 a,m., ‘Jantary 15, 1946, Two hundred and seventy men were -
in the mine at the time of the explosion.  Of this number, 234 escaped to

the surface unaidéd, 24 were injured and had to be rescued, 12 were killed
outright by flames, violence, and afterdamp, and 3 died later in the hospital,
In addition, 12 employees on the tipple and at the surface plant were seriously
injured and 8 customers in the company store about 500 feet from the hoisting .
shaft were.cut by flying glass, .

The explosion was caused by the firing of an unconfined,’excessive
charge of nonpermissible explosive in a dusty location while blasting rock
in the empty branch, 640 feet from the bottom of the hoisting shaft, It
was a local explosxon although exceedingly violent near the shaft bottom,
and it released to the surface through the hoisting shaft, wrecking the head
frame, steel tipple, and adjscent surface buildings,

Moisture conditions in the mine vary from dry to wet at different loca-
tions and measures are not taken to allay the dust at its source, The mine
is partially roclk-dusted,

4 Federal coal-mine inspector first received word of the explosmn at
10:00 a.m,, on the day of the explosion, and the Mount Hope office of the
United States Bureau of Mines obtained offlcial conflrmatlon of the disaster:
at 11:20 a.m, The first Federal inspector arrived at 11 300 a.m,, and addi-
tional representatives of the Bureau of Mines arrived at var:.ous times
during the next 5 hours. The Bureau of lines mine rescue truck a.rnved. from
Mount Hope, West Virginia, at 3:30 p.m., 4 total of 13 representatlves of
the Bureau of Iulnes partieipated in ei ther the rescue and recovery oPeratmns,
. the investigation, or both,

. GENERAL INFORMATION

Lo'ca.tioﬁ and ;Owners’hip.

The No, 9 Havaco mine of the New River and Pocahontas Consolidated Coal .
Company is at Havaco, McDowell County, West: Vlrguua, 1l mlle from YWelch, West
Virginia, and is served by the Norfolk and Western- Railway.



The coal beds dig.as;much_as k percent toward the northwest, The cover over
the Wo. 3 coal bed ranges. from 276 -féet to 1,200 feet at this property.

The immediate roof’ over1V1ng the No, 3 coal bed 1s goft draw rock .
ranging from 12 to 40 inches in thlckness and.has veny 11ttle strength,
The mein roof consists of gray sandy shale. Numerous slivs. horsebacks.
and pots are present,

The floor underlying the No.' 3 coal bed is smooth shale.

The immediate: roof overlylng the Nb ‘4 goal béd, which also is the main
roof, is genernlly massive sandstone. Cccasionally slips and horgebacks are-
encountered,

The floor:underlying the Yo, 4 cdoal bed is smooth semi~-hard shale,

Coal Analysis

 The-following - analy31s on an "as received" basis of the Nos, 3 and 4
Pocahontas coal ‘beds were taken from Technical Paper 626, "inalyses.of VWest
Virginia Coals," 4nalysis of the coal from both beds is given con51derat10n
because coal dust from both' beds was involved in the exblosion: -~

No. 3 €oal Bed .

. . Percent
Moigture " 2.8
Agh 5,7
Volatile Matter 15.0
TFixed Carbon 76,5
No. 4 Coal Bed
tioisture- 2,9
Ash" ‘ 6.5
‘Volatile Matter 16.0.
Fixed Carbon 74.6

, The ratio of volatile matter to: total combustlble ‘matter, as given
above, . .
Volatile Matter
‘Volatile Mabter # Fixed Carbon

1¢ 0.163 and 0.176 for the Fos, 3 and 4 coal beds, Tespectively.

"Experiments conducted by the Pureau-of liines have: shown that dust from
coal hav1ng a volatlle to total combustible ratio as low as 0.12 is explo—
sive when susgended in a cloud af. suffldlent finehess and den81ty. Also,
the explosibility range increases as the ratlo increases, and as the- size
of the particles decrcases.
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MINING METHUDS, CONDITIOUNS, AND EQUIPMENT

Mining Methods

A room—and-pillar method of mining is used. - In the development of this
mine the main entries are driven 4 and 6 abreast on 60-foot centers, with .
room entries driven in pairs to the right and left off main entries at 1nter—-
vals of 300 feet; however, during early development, the interval between
room entries in a few instances varied because of adverse conditions, All
entries are driven 12 to 14 feet in width,

' Rooms, 18 to 22 feet in width, are turned on 75~foot centers off the
. room headings and are extended until they cut inte the air courses of the.
adjacent entrles. Room and entry crosscuts are made at 80-~foot intervals.

- Room entriey are driven their projected distances, then retreating room
work is started, The pillars are extracted by open—end pockets driven 18
feet wide across the back-end of the pillars, Pillars are extracted system-
atically, Approximately 20 percent of the coal is extrac¢ted during the ad-
vance mining and 55 percent during retreat mining.

The coal is undercut to a depth of 6— feet by nonpermissible shortwall
"and 2 permissible-type Arcwall mining machmes. The coal is drilled by breast
augers, and percussion drills are used for drilling rock entries., All coal
is hand-~loaded into mine cars, but three scraper loaders are used. for . loadmg
rock in airways and in grading haulageways,

A systematic method ia employed in timberihg'working places. O(ne or
more safety posts are required at faces before regular work is performed,
Timbering along room entriecs consigts of sawed wooden cross bars and posts,
Very little timbering has been done on the main entries, except near the shaft'
bottoms where steel I-beams supported by rock piers are used

Ventilation @ _Gag‘ es

Ventilation is induced by a well-installed 6i-by 14-foot centrifugal
fan put in operation during August 1945, This fan replaced the original fan
at the top of the present down-cast air shaft, which was formerly used as
the return air shaft, -The new fan is driven by a 450-horsepower 2,200-volt
alternating-current motor and is o6ffset 50 feet from the centerline of the
shaft, During the time of the last Federal inspection, September 17-25,
1945, the fan was exhausting 435,710 cubic feet of air a minute from the mine
at a water-gage pressure of 4,25 inches,

The fan house is of brick construction with a concrete foundation and
roof, The air duct of brick and stoel is equipped with adegquate explosion
doors placed directly above: the top of the air shaft., The direction of air
flow is readily reveruble._ A water gage, a pressure—recording gage, aire~lock
doors, and ‘two warning -devices, -one audible and one visual, are provided,

The installation is equipped-with a device to deenergize automatically the
power underground when the fan slows or st0ps. .The area for a sufficient
distance surrounding the fan is clear of com’bustlble materlals, and the fan
is inspected daily by one of the maintenance men,
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The new fan housing is so deslgned ‘that a fan, s1m11ar to the one now
in use, can be installed and operated 1n parallel or as a separate unit.

The workings in the Nos, 3 and 4 coal beds are ventilated by the same
fan through slopes connecting the two coal beds, previously mentioned,

A complete split ventilating. system, utilizing air crossings and _
regulatorsg, thereby m1nim1zing the necessity for doors, is used Approxi-
mately 31 air splits, 26.in the No, 3 coal bed and 5.in the No, 4 coal bed,
are used, The main, intermediate, and room—entry haulageways are in intake
air, and ecach producing room entry is on a separate split of air,

Crosscuts are made at 80—foot 1nterva1s and not, more ‘than one. open
crogscut is permltted between the faces o0f entries or roomg and the flrst out-
by temporarv or permanent stopnings.‘

Stop01ngs between the main 1ntake and return airways, along main haulage—
ways, along intermediate haulagewavs, and in the room’ entries are suitably
constructed of masonry or concrete, Stoppings in the room crosscuts arc of
brattice cloth,

Doors in this mine have virtualiy been eliminated, Only four check
doors installed near the face regions were in use,

Line brattices are used to conduct the air from the last open crosscuts
to the faces of the rooms and entries and in the pillars, when deemed nccessary.

The mine is classed as gassy bty the West Virginia Depar tment of Mines
and the Federal Bureau of lMines. Certified fire bosses are employed to make
preshift examinations of the mine for gas and to observe and inspect for other
hazards, The foremen, the shot firers, and mining-machine operators carry
flame safety lamps and make tests for gas during the shift,

During the time of the last Federal inspection, September 17-25, 1945,
the mine wag liberating methane at a calculated rate of 1,253,651 cubic feet
for a 24-hour period, The analyses listed in the Federal inspection report
indicate that methane content in the main returns near the bottom of the up-.
cast shaft ranged from 0,13 t6 0,21 percent, ‘

Drainage

The undulations of the. NOS. 3 and 4 Pocahontas coal. beds at this property
result in numerous accumulatlons of water whlch generally require bumpzng.

In general, the immediate face regions and most of the naulagewavs and
airways in 3 maing and in north mains in the ¥o, '3 coal bed were dry; however,
the gurfaces of the workings, including most of the haulageways and airways
in 1 mains, old dip mains, and in new dip mains ranged from damp to wet, Darge
accumulations of water are in the abandoned areas in the right side of 1 mains
close to the escapeway and down-cast shaft, ~Also, a large body of water has
collected in the old north dip ‘abandoned area 2,200 fect from the coal-hoisting
shaft, THe return airways, in the vicinity of the coal-~hoisting shaft and
extending several hundred feet cagt and west of this and the escapeway and
down~cast shafts, ranged from damp to wet, During the winter and early spring
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months, dry conditions generally prevail for distances 6f 7500 to 600 feet
along.the. haulageways east of the: ‘coal-hoisting shafty ‘howevér, the immediate
arca to the west of the coal-hoisting shaft zenerally remains damp to wet
throughout the year,’

4 large sump is providea atv the 100t Or the escapeway and down—cast

- ghaft where the main pumping station-is located, Also, thé mined-out arcas
of the old- dlp maing serve as:a swip from’ ‘whieh the water is pumped tqrough
& 15~inch casing .by & 6-stage l4-inch, 1,500~gallon capacity pump, - Two pumps
of 1,000~ and-1,200-gallon capacity are provided in the main pumping  station
to pump water.to the surfacé,snd a 250-gallon centrifugal’ punp, which was.
stationed in a fireproof structure beside the enpty branch 200 feet west of
the coal~hoisting shaft, pumps the water from-a -sump-provided to ‘collect the
-water in this vicinity"and discharges into the main sump, 'In addition t¢°
the above stationary pumps, 13 other pumps;, consisting of both:centiifugal
and reciprocating nonpermissible types and ranging from 100~ to 1,000 gallon
‘capacity, are stationed at various locations through the nine in 1ntake air,
All permanently located puips are in fireproof structures, All underground
pumps, except two in ‘the main pumping station operated on 2,300 volts alternd-
ting current, are operated from the mine circuit,

Dust

large quantities of fine float dust principally from theé hoisting and
dumping operations,: were deposited in the viecinity of the coal-hoisting shaft
.and extended along the haulageways and adjacent 1ntake airways for -several
hundred feet from this shaft, ZExcessive coal-dust accumulations were not
noted along the haulageways inby -the areas in which the float ‘dust was ‘deposited,
but considerable ‘dust and fine coal, howéver, were in the face regions in all
‘'working sectiong, éxcept in some of the wet places ag in dip mains and in
parts of 1 main, '

With some excoptions, as in 1 mains, dip mains, in some of the abandoned
areas, and in some of the return airways near the shafts, the surfaces of
the nine were generally dry,

Means were not provided for allaying coal. dust at the principal sources
in the face regions and along hauléageways, except at two locations near the
shaft botton,

The haulageways, the working sections, and some of the airways have been
rock~dusted; however, rock dust is not maintained within’ the recommended
distances of the- working faces, and some of the active working places have
not been rock-dusted, The quantity of rock dust applied along haulageways,
except near the hoisting shaft, however, appeared adequate, (See discussion
of dust samples in this report. under the heading "Factors.That Prevented the-
Spread of the Explosion,")

Haulage®

Main haulage is by electric trolley-pole locomotives over a single=
track system from sidetracks to the shaft bottom, Eight explosion-proof
cable~reel locomotives, recently obtained; and ten npen-type cable-reel loco-
motives are used for gathering purposes. -Hoisting -and .main. and gathering
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haulage operations are in intake air, Seven hundred steel, end-gate-type
mine cars of 3,5~ton capacity are in uses : '

The -cars of coal are weighed near the bottom of the hoisting shaft

-and hoisted on two self-dumping cages tc a distance of 50 feet above ground
level where they are dumped, The coal hoist, which is also used.for handling
men and material, is of the double-drum conical design-and is driven by a
600~hoscpower,. 2,300-volt alternating~current motor, A 300-horsepcwer. .
electric motor is provided as a standby. One and onewhalf—lnch dianeter ropes
-are-used, and the hoist 1s equipped with automatic overwind, overspeed, and.
st0p ccntrols,.and a pOSitive indicator, to show the positions of the cages,

erttcn records filed. in the outside foreman's office indicated that.
the hoisting equipment and appurtenances are inspected daily.

Fixed incandescent lights operated fronm the nine circuit were 1nstalled
satisfactorily at the shaft bottom, in the underground structures, including
pump stations, at deralls, and at some of the main-haulage switches, Permis-
sible electric cap lamps are used exclu51vely for individual illumination
underground, The flame safety 1anps are of permissible type and are cleaned,
filled, and assembled by the lanp~house attendants, then checked by the.
individual before boing talken underground, The flame safety lamps remain in
- the custody of lamp attendants when not in use,

Smoklng is not. pernltted underground and the employees are searched
periodically before going underground

Machinery and Electridity'Uhaerground

Machinery under round ig operated electrically. by 250 volte direct
current, ‘except two (1 000-and 1,200-gallon capacity) pumps operated by
2,;300-volt, 25-cycle alternating current motors located at the foot of the
escapcway compartment of the down-cast air shaft. The transformers and sub=
stations -are on the surface,

With the exception of two’ pornlssible Jeffrey 29~C Arcwall nining machines
and eight explosion-proof 8-ton Jeffrey cable-reel gathering locomectives, three
explosicn~proof scraper loaders, and one rock-dusting machine, all other
electrical equipment, 1nc1ud1ng mining machines, locomotives, compressors,
and pumps is open type.,

The power cables, - which enter the nine through the cnal~h01sting shaft
and through the cscapeway conoartment of the down-cast shaft, and the under-
-ground trolley and feeder lines, at the time of the last Federal inspection,
September- 17-25,. 1945, were well installed and guarded,  The 2,300-volt trans-
mission cable. enterlng the escapeway is of :the armored type, - The power wires,
including trolley and feeder lines, were in intake air. Cut-—out switches
were installed at or ncar the point where branch lines left the main circuit,
Scctionalizing switches were provided at suitable intervals,
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Bxplosives and Blasting

Permissible explosives, Monobel & and American No, 12 in 1-1/8~ by 8-inch
cartridges, were used for blasting coal, 4 permissible. exolos1ve Gelobel C,
was generally used for blasting rock but in recent weeks DuPont Special
Gelatin, 4O0-percent strength, a nonpermissible explosive, was also used for

this purpose., Mumber 6 clectric detonatnrs are used, and the shots are fired
during the shift by certified shot firers or by officials who are requlred

to test for gas. before. and after blastlng. Permi'ssible single-shot dry-cell
batterles ‘and. two—conductor rubber-covered blasting cables, usually 100 feet
or more in 1ength are;used. in f1r1ng the shots, Because of the soft hature
of the ¢oal,!less than li pounds of explosives are’ required in each shot,
Rock dust is provided for stemming, The primers are prepared by tne saot
firers at the faces immediately before charglng the holes,

Cases of explosives are transported from the surface explosives7§torage
magazine by motor truck to the mine where they are placed in a well-constructed
insulated explosives car,then lowered into the mine, The explosives are trans-
ported underground by an-electric locomotive to the well-constructed explo-
'51ves—dlstr1but1ng magazines suitably located at or near the entrance to the
worklng gections, ‘From these.magazines, the foremen igsue the explosives to
the miners, The explosives are.attended while in transit and the underground
magazines, when not attended, are kept locked, The shot firers receive the
detonators.at the detonator magazine on the surface at the beginning of each
shift ‘and carry them into- the mine, The detonators remain in the custody of
the foremen or shot firere and are sold to the miners at the faces immediately
before the ghots are fired. The explosives are ‘stored in canvas bags sus—
pended from posts or placed along the ribs in the working places and in cross—
cuts, Unused explosives and detonators left ‘at the end of the shift are locked
in the respective magagzines undérground,

_ During the Federal inénections of this mine, various substandard blasting
‘practices were noted, . .such as: improper stemming of shots; excessive amounts

of explosives ‘stored 1n the. underground magazines; blasting cableg less than
100 feeét in length used by some shot firers; blasting cables not kept in the

" clear of pipe lines, rails, and other possible sources of active or stray
currents during the blasting procedure paper, empty containers, and refuse

permitted to accumulate in and about the underground magazines; blasting on

" the solid} and, in some instances, improper storage of explosives in the working

places,

“Mine Rescue °

- About 10 men at this mine have received mine rescue training at various
" “times, but none of them has had mine rescue training since 1941,

, Gas masks and self-contained oxygen breathing apparatus are not available
fat this mine; however, there are geveral State-maintained and privately—owned
mine rescue stations and mine rescue teams in the vicinity of the mine,

Pire Fighting -

A11 buildings within 100 feet of the mine openings and vital structures
were of fireproof construction, The electrical circuits were enclosed in
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conduit, and enclosed switches were used, Buildings were steam heated, Quart-
size carbon-tetrachloride fire extinguishers were placed in the tipple, shops,
supply house, hoist house, substation, and lamp house, Two large water tanks,
several fire hydrants, 1,800 feet of municipal fire hose, and 4 and 6-inch
water lines, on which a pressure of 57 pounds per square inch is maintained,
are provided for fire-fighting purposes near the mine and plant buildings.

This equipment is inspected regularly, and records of the inspections are kept.

The underground fire-fighting equipment consists solely of a 500~gallon
track-mounted water tank equipped with a high-pressure pump and 25 feet of 2-
inch hose, This tank and pump are also used for pumping water out of working
places, A fire~-fighting organization for the surface or underground is not
maintained, and an outline procedure to' be followed in case of fire or other
emergency is not provided,

PREVILUS EXPIOSIONS IN -THIS CR NEARBY NINGS

Fumerons explosions of dléastfous proportions have occurred in mines in
this district operated in the No, 3 POCahontas coal bed Prior to this
disaster, three other explosions occurred in this mine, as follows: 81 -men’
were killed in 1912; 4 men were kllled in-1918; and in December 1941, a
‘local explosion resulted in 2 men being burned,

'»0thér explosions in mines in thie district and operated in this same
coal bed in which five or more men were killed are as follows:

Date Name of Mine o location Killed

12/29/08 ILick Branch Switchback, W, Va, = 50
1/12/09 Iick Branch Switchback, W, Va, 67
10/19/11 Bottom Creek " Vivian, W, Va,~ 18
3/28/16- Xing ‘ Ximball, W, Va, 10
7/18/19 Carswell - ~ Kimball, W, Va, 6
5/13/27 Shannon Branch No, 3 Caples, W. Va, 8.
4/2/28  Keystone No, 2 ‘Keystone, W, Va, -
1/22/41 Carswell =~ " Kimball, W, Va, 6

»MINElGOHDITICNS zNWEDiATELY'PRIOR‘To DISASTER

The mine was Operatlng normally, and no unusual conditions 1nsofar as
could be ascertained had bcen réported prior to the time of the exp1051on.
¥o interruption had oecurred to the ventilatien system, The weather was
clear and cold, and no.sudden changes in barometric pressure or unusual temp-
erature changes had. occurred

A barometer owned by the Koppers Coal Division at Carswell West Virglnia
8 miles lrom Havaco, re¢orded the following pressurcs- '

January'lz, 1946 9:30 a,m, 28,60 inches of mercury

January 14, 1946  9:30 a.m, 28 60 M " "
January 14, 1946 9:30 p,m, " to

Januvary 15, 1946* 6300 a,.m, 28,50 M " "
Janvary 15, 1946% 9i30 a,m, 28,50 " e
‘Janvary 16, 1946 9:30 a,m, 28,50 " " "

* date of explosion
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The. following tempereture readings were obtained from the official
report at Gary, VWest Virginia, & miles from Havaco,

" Date 8:00 a,m, Maximum Minimum Rain
January 13, 1946 28 . 43 24 - 00
January 14, 1948 15 34 15 00
January 15, 1946 31 50 15 Trace
Januery 16, 1946 28 42 25 00

. Barometric pressure is belleved to have had no bearing on the cause of
this explos1on.

PROPERTY DAMAGE

The explosion, although not extensive, caused considerable property
damage underground in the immediate vicinity of the coal-hoisting shaft,
Property demage included: the destruction of four thick masonry stoppings
between the main intake and roturn. alrways, a main overcast was demolished;
the tops of two overcasts were torn off and the top of another overcast was
buckled near the center and raised 3 inches above the side walls, concrete
structures, including the weigh house and two pumping stations, were demol-
ished; one of the cages was badly damaged; and some damage was done to two
main haulage locomotives and to.a few mine cars, One end of the underground
supply room was torn out; several 6- by 15-inch I-beams were dislodged and
bent, permitting some slate to fall; trolley and feeder lines were tora down;
and the guides near the shaft bottom were torn out,

The damage to propertv on the surface wag cxtonsive, The forces of the
explosion, as they reached the surface, demolished the concrete mine office
and waiting station near the collar of the coal-hoisting shaft; part of the
heavy concrcte structure forming the shaft collar was blown outward; and the
steel gates and steel fence at the ground landing were blown a considerable
.distance from the shaft collar. .The walls of .the two combination buildings
which housed the blacksmlth .shop, machine sh0p and supply compartment, and
the hoist, substation, bath house, and lamp house were damaged, and the roof
on each of these 1arge buildings was virtually blown off, The steel head
frame was twisted and bent; some of the main tipple structural columns were
bent; the refuse-disposal dump in the tipple 25 feet above the shaft collar
was damaged; stairways were torn out; several control switches and wiring in
the tipple were damaged and torn from supports; pipe lines in -the washer. were
broken; the dust—collectlng system was damaged; and thc hot-alr heating plant
and the brick cnclosure beneath the tipple were demolished, The corrugated
sheet-motal siding and roof of the tipple were blown off and some of tho tipple
machinery was-out of alinement, 4-50-ton railroad car under the tipple and 18
feet from the ghaft collar was blown. over on-its side, Plate glass and window
panes in the store 500 feet from the coal~h01st1ng shaft, and window pancs in
plant buildings and in some of the dwellings as far as 1,225 feet from the
shaft were bloym out, The 25-cycle hlgh-potentlal power circuit and the surface
telephone sorvices, except in the store. were disrupted.

It is estimated that three months tlmc will be requlred to repair the
damaged surface plant so.that operetion of the mine can be resuncd

1074 - 10 -



STCRY OF THE EXPLOSIUN AND RECCVERY CPERATIONS,

The explosion occurred at 9135 a;m,,;, January 15, 1946, The only official
on the surface at the time of the explosidn was the outside foreman who was
in the foremen's office near the tipvle.engaged in employing a new man wheén
the forces of the explosion wrecked the Building, - Both he -and the prospec-
tive employee, along with numeréus other Surfacevémployees, were severely
injured, The manager of the company store, 500 feet from the hoisting shaft,
called the telephone onerator at Welch, West Virginia, and requosted her to
notify the State mine ingpectors and the:general officials of the company.

At 10:00 a,m, an announcement, coming from the local radio station at Welch,
West Virginia, to the effect that a disaster had occurred, was heard by J. L.
Gilley, Federal Coal-Mine Inspector at Welch, West Virginia, 3By calling the
Welch telephone operator, Mr, Gilley learned that an explosion was reported
at Havaco, Hc made arrangements to proceed to the miné immediately,

The district office of the Federal Bureau of Mines at Mount Hope, West
Virginia, first learned of the explosion when someone called. the office by
telephone and advised that there was a radio announcement to the effect that
there had been a mine explosion at Havaco, West Virginia, and that the surface
plant ‘had been damaged, Mr, A, U, Miller, Supervising Engineer of District
C, verified this report at 11:30 a.,m, by telephoning Mr, J, L, Gilley, Federal
mine inspector, who was at the mine-by this time and also by talking to lir,

G. R, Spindler, Chief of the West Virginia Department of Mines at’ Charleston,
West Virginia, Mr, Miller then ordered additional Federal Coal-Mine Inspectors
to the scene, contacting them by telephone, and left Mount Hope for the mine
via automobile at 12:30 p.m,; Mr., M, J, Ankeny and Mr, I, G, Fitzgerald left
with the mine rescue truck at approximately the same time, This party from
Mount Hope arrived at the mine at about 3:15 p.m, Other Bureau of Hines
personnel who reported for duty at the mine were Coal-Mine Inspectors John
Zeleskey, Chas, E, Tibbals, C, E, Linkous, J., T. Whalen, Lex Trunko, Joseph
Ferraro, H. E, Sanford, George Shaw, and Hining-Electrical Engineer T. R,
Weichel,

Ce L. Wilgon, safety engineer of the company, arrived at the mine on -

. routine business shortly after the cxplosion while fires were still burning
in the tipple, .Realizing that an explosion had occurred, Wilson checked the
fan and found that it was opcrating properly. He then obtained a gas mask
from his automobile and entered the escapeway shaft., About halfway down the
shaft he met several men coming up the shaft and hc met addi tional men who
were injured on the bottom, He crogssed over to the loaded branch above the
sidetrack and found the air reasonably clear, He saw injured men and heard
nen groaning as he passed the place where the weigh office had been before
the explosion, He then checked the main overcast for the dip sections and
found that it was demolished and most of the air was short-circuiting into
the return, carrying dust and fumes with it, Wilson then proceeded into the
0ld main dip haulageway, passing men who were suffering from the effects of
afterdamp, Continuing on his trip, Wilson made his way to. the junction of
the empty branch and the new main dip haulageway where he found additional
injured men, Finding that the air was clearing rapidly and that men could
travel the haulageways without respiratory protection, Wilson retraced his
steps to the entrance of the slope haulageway where he met men coming out of -
the slope sections, Meeting .a section foreman, Andrew Tolley, from one of the
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slope sections, he directed him to take seéveral men down the 61d main dip
haulageway and explore the workings of the old main dip sectien for survivors,
Wilson then met the section foreman, He P, Whlier, ‘coning from’ 3 main, who
reported that all the men were out of 3 main, '~V11son directed Waller to take
several men and explore 4 left off the new main dip for survivors and then
proceed to the junction of the empty branch and ‘the new'main dip to aid injured
men, He then directed additional meh and doctérs: to go down the 0ld main dip
haulageway and give aid to the injured after whiéh he proceeded to the junction
of the empty branch where he met Waller who- reported gmoke ahead in the new
main’ dip entries,’

About twenty minutes after Wilson entered the mine, State Mine Inspectors
W, E, Vhite and Jeff Chafin entered the mine ﬁhrough the escapeway compartmeént
of the shaft and proceeded to explore the openings in ‘the vicinity of the. two
shaft bottéms, They discovered and extinguighed 2 fires on the loaded branch
during these explorations,

~Je L, Gilley entered the mine through the escapeway shaft at about 11140
a.,m, in company with E, I, Ghatfield Ingpector-at—-large of the West Virginia
Department of llines, - Upon ﬂrrlval on the bottom, Chatfield ordered a shaft~
sinking bucket to be rigged up in the air compartment of the shaft for use in
" removing injured men and bodies,

Je Ly Gilley then proceeded down the empty branch to the junction of
new main dip where he mét Wilson and others ‘and was soon joined by E, L,
Chatfield and other inspectors of the West Virginia Department of Mines, This
party of men explor'ed 1 and 2 left off the new main dip, -and the new main dip’
entries, and then proceeded to extinguish three fires inby from the junction
of the empty branch and the new main dip and another about midway betwcen the
empty branch and the old main dip haulage road, J, L. Gilley on a trip in
the empty ‘branch discovered four 'stoppings blown out between the inteke and
return for the dip section and on the  same trip discovered the rock shot
which was later indicated as the point of origin of the explosion,

John Zeleskey, Federal 'Coal-Mine Inspector, and T, R, Weichel, Mining=
Electrical Engineer of the Bureau of Mines, entered the mine about 1:30 p.m,
and assisted in givirng aid to the injured and in the removal of bodies and
injured nen to  the surface,

In the meantime, Mr, Wilson had ordered officials of the mine to make
a thorough examination of all scctions to sce that .all ren wore out, After
thesc explorations were’ completed and all known fires were extinguished, E.
L, Chatfield ordered all men out of the mine while a check-up was made to .
ascertain whother all men who were in the mine 2t the time of the explosion
were accounted for, Everyone, including survivors and rescue men, was out
of the mine by 4:00 p.n,

At 6:00 p,m,, a party of State mine ingpectors, Federal coal-mine
inspectors, and company officials entered the mine to rmeke an examination of
all haulageways and working places for fires, bodies, survivors, or other
abnormal conditions, This party completed its examination and returncd to
the surface at 10:30 p.m,, reporting conditions normal in the working sections,
except for a reduced guantity of air in circulation, It was decided that an
investigating party would enter the mine the next morning to observe conditions
and collect evidence relative %o the ¢ause of the explosion,
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INVESTIGATIUN OF CAUSE OF EXPLOSION .

4dn investigation to determine the cause of the explos:.on was conducted
Jointly by the West Virginia Department of lines and the United States Bureau
of Mines on January 16, 17, and 18, 1946,

_ Investlgators for the VWest Virginia Department of Mines were:
G. R, Spindler, ‘Chief of the Department; E., L, Chatfield, Inspector—-ab-uarge,
- John Hansford, 'Jeff Chafih,. W, E, White, C., C. Bailey, J. V. Hall, T,.J9,
Lee, W. C, Sturgill, and H, H, ¥all, State h1ne Inspectors.

Investigators for the Bureau of Mines were: N, J, Ankeny, J. L, Gilley,
John Zeleskey, L. G, Fitzgerald, and T, R, Weichel,

A meetlng of the investigating partles was held at the State Capitol
Building in Charleston, West Virginie, on January 29, 1946, to consider the
evidence and arrive at a conclugion as to the cause of the explosion, The
following persons were present at this meeting: A, U, Miller, M, J. ankeny,
and J. L, Gilley, representing the Bureau of Mines; and G, R. Spindler, E, I,
Chatfield, John Hansford, A. O, Beeson, Jeff Chafin, and W. E, White,
representing the West Virginia Department of Mines,

DETAIL GF EVIDENCE

Evidence indicates that the explosion originated in the empty branch
for the dip section, about 640 feet inby from the hoisting shaft, and spread
toward the workings of the dip section, in the opposite direction toward -
and beyond the hoisting shaft, and also up the hoisting shaft, and throughout
the tlpple.

The map of the mine, appendix "A", shows. the location of the point of
origin, The active and abandoned workings of the portion of the mine opera~
ting in the No, 3 bed and the number of employees in the various working-
sections vhen the exp10510n occurred, - Appendix "B" ig a map of the affected
portion of the mine showing the point of origin, probable limits of flame and
violence, direction of forces, location of dust samples collected, and other
details of evidence obtained during the investigation,

The exact cause of the explosion was determined from details 'qf evidence
found after the explosion and from information obtained from survivors who
were near the point of origin when the explosion occurred,

Forces

Forces of the explosion are indicated on a map of the explos:.on area,
appendiz "B", attached to this report. A study of the movement of materials
from underground structures, -ineluding stoppings and overcasts that were
Adamaged the dislodgment of large steel cross bars, the bending of trolley-
wire hangers, the wrecking of mine cars, and other evidencé of force revealed .
that the major forces traveled outby - the point of origin (see map) toward the
hoisting shaft and from there traveled inby through the loaded and emptv
haulageways and other open passageways, Forces extended as far as the inby
end of the new haulageway in 1 maln, ‘the main overcast outby north main, a
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short distance inby the entrance to. the slope haulageway, and a short distance
into the old main dip haulageway, Forces also traveled inby the point of
origin through the empty branch to the new main dip entries and from there
spread to the left and right, traveling 300 feet toward the workings of the
new main dip section and 1,200 feet toward the workings of the old main dip
section,

There was little conflicting évidence of forces throughout the explosion
area; however, one of a number ‘'of 6~ by 15-inch I-beams, near the shaft bottem
on the empty branch, was evideéntly moved inby a short distance on the supporting
sidewall picr; three adjacent I-beams of the same 'size, however, were moved -
.outby on the sidewall piers and two of them were bent in the middle. indicating
forces in the direction of the shaft bottom,

One of the bonnet plates on the cage, that was on the bottom at the time
of the explosien, wasg bent downwerd as though from forces coming down the
shaft, but the opposite bonnet plate was torn off and+was found resting partly
on ‘the empty car on the cage and partly on the shaft landing as though it had
been torn off*the cage by the initial force of the explosion, was carried for
an unknown distance up the shaft, and then fell to the location and.position
in which it was found. Debris from the walls' of the weigh office was blown’
inby, as were the cover plates of locumotives that were stationed east of the
shaft bottom. Trolley-wire hangers along the loaded sidetrack east of the .o
hoisting shaft were bent inby. The mine foreman and the assistant mine
superintendent, who were standing in the roadway leading to the motor barn
at'a point about 75 feet from the hoisting shaft, were blown a distance of 50
feet into the motor barn where their bodies were found, -one in a mine car and
* the other under the car.

The forces of the explosion were probably violent as they traveleéd up
the hoisting shaft; however, due:to sturdy construction within the shaft and
lack of timbering other than.stcel cross-buntons which were imbedded in the
concrete lining of the shaft there was little damage and therefore 1ittle _
evidence of forcé in the shaft. The forces of the explosion, however, broke
off some fecder cables that. were suspended in the eable compartment of the
‘shaft and a one million circular mil fecder cable carrying direct curroent at
a potential of 250 volte was burned off about 70 feet below the collar of ~
the shaft, There was evidence that the cable had been in contact with the
bunton causing a direct short circuit -to. ground,

It is believed by the investigators that the forces coming up thevshaft
may have forced the cable out of its insulated hanger at the bunton and caused
it to make contact with the bunton, There is evidence that the insulation on
the cable was defective before the explosion at the point where the cable was
supported by the hanger,

There was no evidence of violence at.the foot of the escapeway shaft
‘situated 200 feet from the hoisting shaft; in addifion, there were two men
in the mine foreman's office about 50 feet from the escapeway shaft when
the explosion occurred, and these men were injured only slightly by the forces
of the explosion, The flame and full force of the explosion failed to reach
‘the bottom of the downcast escapeway.shaft because of the apparent lack of
coal dust and the presence of rock dust in amplc quantities in the vicinity
of the shaft, ' ’
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Forces -emerging -frém -the hoisting shaft on the surface upset a B50-ton
railroad car under the tipple, bent the structural columns and other struc-
tural members of the head frame and, undoubtedly, put the fine dust in the
tipple into suspension, It is evident that the dust thrown into suspension
was ignited, probably by the flame coming from the ghaft, and the resulting
exp1031on, together with the forces coming out of the shaft, created the - .
surface damage described under’ the heading "Proporty Damage" in this repoxt.

‘Heat and Flame -

, . The location.of. several fires discovered while recovery operations were
in.process, the.location 0f burned bits of paper and of 'slightly charred
timbors, and the burned condition of most of the bodies and several of the
survivors indicatc that heat and flamc traversed approximately the same area
‘as- that covered by the forces of the explosion, (gce map appendlx "B")
Fortunately, .the flame did not reach any of the working faces or pillar sec—
tions of the mine; the necarest the flame appreached any: working face was in
the ¢ip heading where a timber fire was- discovered about 800 feet outby the
face, The flame extended up the hoisting shaft and was seen by a rcliable
eye-witness to cmerge from the collar of the shaft and project upward a
considerable height sbove the head frame, Immediately thereafter the entire
”tlpple burst into flame, according to rellable reports.

Heavy coke deposits were not found in the mine after the exploslon but . .
there was evidence of fineé coked particles in the dust throughout the explosion
area.

Point of Origin

Two large pieces of rock and a number of smaller pieces evidently from
a rock shot were found on the track in the empty branch 640 feet west of the
hoisting shaft, It is estimated that ‘the total weight of the pieces. of rch
was about 800 pounds., . The maximum thickness was 10 inches, 4 blasting cable,
125 feet long, extended from near the brrken rock to a recess in the rid 68
feet toward the hoisting shaft, The blasting cable was not ‘short-circuited
at eithor .end‘when found, = Tho body of ‘Ernest .Bell, ennloyed as a rocknan,
was found near the recess in-the rib during recovery operatinns. Iuke Tolley,
another rockman, whe died later at the shaft botton was also. found at tkis
point during recoévery. operatlons._ Hine cartrldges of DuPont Speclal Gelatin
Dynamite, 40~percent strength; were found lying on ‘the bottom in the recess
in the rib, MNumercus Nr, 6 electric detonators, probably about’ forty, were
found in the same recess in the rid and scattered along the entry between
the.recess and ‘the broker rock, -About 75 feet beyond this recess in the rib,
toward the shaft and around the curve, was another recess in the rid, Five
cartridges of permissible explosives were found lying on the floor in this
recess, Tho explosives weré covered with fine coal, had been water—soakea
and had the appearance of héavirig beén in thé mine for ‘a 1long time,

- About 125 feet inby the point where the-rock was shot dowd, " ‘at the
Junction of the empty branch with the new main.dip haulage road; ‘just around
the curve and out of line with the shot, was an 8-ton cxplosion-tested
locomotive, ' The. ‘trolley ‘pole was - Mdogged, t the cnntroller wag in the "off"
position, the Teturn Hook wag attached to the switch: “bridle, and the Thot"

‘nip wag lying on’the boften’ 18 feet from the end of "the locomotive, The -

1074 - 15 -



locomotive operator, William Bradley, and. the brakeman, James Williams, who
were standing near the locomotive when the explosion: occurred,.surv1ved the -
explosion although they were badly burned,

About 1850 feet inby the 1ocomot1ve, mentioned in the’ preced1ng paragraph,
on the main dip haulage road was the end of a trip of 22 empty calks, Between
the trip of empty cars and the locomotive was a loaded sand car. The "locow~-
motive was an S-ton cable-recl explosion~tested type. The trolley pole was
"dogged" and the brake was partly set, The operator of this locomotive was
C. P, Dillon, Dillon was blown out of the deck of hig locomotive but was not
severely injured and was burned only to a slight degree, Dillen and his’
locomotive were about 575 feet from the rock shot when the- explos1on occurred

Fron the black appearance of heavy dust deposits at- the' point of origin, -
throughout the length of the empty branch, and in the haulage roads and intake
airways tc the east of the hoisting shaft it was evident that there was:
sufficient combustible dust to propagate a dust explosion, Representatlve
dust samples collected from within the explosion area contained from 27,4 o
46,4.-percent incombustible materlal

Condi tions surrounding the suspected point of origin as described herein -
indicate that a rock shot consisting of a charge of dynanite wes fired in the
empty branch immediately before or a ‘'very short time before the dust explo-
sion occurred, All of the. elements necessary for the initiation and propaga-
tion of a dust explosion were present, The exact time of the f1r1ng of .
the rock shot was correlated to the time of ignition of: the coal dust by the,
questioning of survivors who distinctly heard the charge of explogives detonate,

Information Obtained From Survivors

Information contained in this sectirn of the repert was nbtaihed fron
survivors of the eplosion who were near the point of origin irmediately before.
and durlng the explosion, These survivers were as follows:

James D&xon, a worknan, who was assigned by. the mine foremah to assist
Ernest Bell and Iuke Tolley in remoéving a dangerous piece of overhanging
rock fron the erpty branch about €40 feeét from the hoisting shaft,

Willian Bradley, netorman nn the locomotive that was found at the
Junction of "the empty branch and new main dlp haulage road, 125 feet inby
the rock shot,

Janes Williams was the brakeman on the.lqcoﬁotive which Willian Bradley
was operating;. '

C., P.. Dlllon ro torman on.-the 1ocomot1ve that was found on the nain- dip
haulage road about 575 feet. from.the point where the rock shot was flred

Hobart Cordea, office clerk, who saw the flames of the explosion conme
cut of the collar of the shaft,

On the morning of January 9; 1945, a plece of bad roof: was discovered
by a fire boss.on the ehpty branch about 640 feet west of -the hoist shaft, .
A "Danger" board was placed a short distance outby this location, and a report
of the condition was made in the official record book, Subsequént reports
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were made of the condition.on January,10,.1}, 12, 14, and 15,  Regardless of
the "Danger" board, however, the use of th1s .part.of the- enpty bra.nch was
continued in supplying empty cars.to the ‘main &ZLP sections,

- On the. morning of .January 15, Luke Tolley and Ernest Bell .were ordered
by the mine foreman to-go to-the- empty branch and. remove the- dangerous _condi-
tion reported by -the fire boss, The exact orders given these men could not.
be determined because they were killed in the explosion as was the mine fore-
rnan, later, the mine foreman ordered’ Charles I>1xon ‘to go .to .the empty bram:h
to help Tolley and Bell remove the loose rock,.

Dizon reached the place on the -efpty’ branch. where molley and Bell vere

- making up a charge of four 1—-1/4—-by 8~inch cartridges ‘of d.ynam.te (Speclal
Gelat:.n, 40-perdent strength), A pilece of shale about 10 inches thick at

the front -edge. and weighing 800 pounds (estimated) had separated fronm :the main
roof approxinately 4 inches at the front and a crevice between the loose. rock
and the main roof extended back 3 feet or more,

At this time a locomotive, operated by C. P, Billon, came into the place
and wag coupled to a nearby. sand car, The sand car was moved under the loose
rock and while the locomotive was coupled to the car, Dixon.climbed uwp on.
the car and placed the charge of explosives in the crevice, using a scotch
block to push it back into place, . Dillon saw Dixon place the explosive in
the crevice and then saw him put a piece of rock against’ the explosive,
Presumably, ‘the rock wasg to act as stemming,  Dixon admitted that he put the
dynamite in the erevice and he stated further that the rock: surfaces within
the crevice were laden. w:Lth coal dust, . After Dixon got off the sand car Dillon
pushed it back toward the. shaf't bo ttom with the locomotive and waited for
empty cars, sWhile he was waiting one of the men. shouted and warned hin that
they were going to fire the shot, but Dillon told them to wait until he.got.
his empties because hig miners were waiting for cars. : The men then deferred
firing the shot 'so ‘as not to. bloek the road until the 1ocomot1ve and empties
passed out of ‘the enpty branch, . Dixon followed the trip of empty cars to the-
Junction of the empty branch and the main dip haulage road to guard the,
entrance while the shot was being fired, At this junction he met another
locomotive which had just come out of the new main dip and had headed into .
the empty branch’ to obtain erpty cars for the section, The notorman on this
locomotive was- Willlam Bradley and the brakeman was James: Williams, Dixon =
varned the Z_Locono,tive crow of the impending shot and. they dismounted fron the
locomotive and were: standing with Dixoen just around the curve from-the en—
trance to the ‘empty brénch when the shot was fired, They were not nore than
125 feet from the rock shot at this point,.. 411 three:were knocked down Dby .
the force coming out of the empty branch mmedlately after the shot, 3Bradley
and Willians were seriously burned<about the hands and face,:and Dixon was
seriously burned on the hands, face, and legs, ' These nen stayed where they
were in a dagzed condition until-rescéued, - All three stated that they distinectly
heard the rock shot and were hit by the force of the explosion irmediately’
afterward.

:D:Lllon had reached 3 left on the d1p mains with his trip of empty
cars, ‘about 575 feet-inby. the: rock 'shot, ‘when.the explosion occurred, - He
had stopped his trip to. switéh the: Sand. car intoiZ-1éft, . He ‘stated that he
heard the rock shét distinctly and ‘almost immedtately. ther’egftér:-was.’blom.
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out of the cab of his loconotive int_o.-_thé middle of the track, He escaped
with: slight' injuries and light burns;'

The explosion came out of the ho:.stlng shaf't, wrecklng the head frane,
part of the tipple, and other surface buildings, as described elsewhere in
this report, Hobart Cordes, a clerk in the nine office, situated 350 feet
from-and in direct line of vision with the shaft, was standing at a desk
looking directly at the head frame .when' the "explosion occurred, Cordea later
told investigators (M, J, Ankeny and J, L. Gilley of the United States Bureau
of Mines) that he saw the flang .energe from the collar of the shaft and progect
upward, extending for a congiderable height above the head sheaves, He said
he then saw the tipple burst.intec flame and heard the repurt of the explosion,
He was cut by flying glass from cne of the windows in the office,

This information, obtained through the questioning of survivors, indicates
that the shot was charged with Special Gelatin Dynamite, 40-percent strength;
a nonpermissible explosive; that the shot was overcharged and the charge
unconfined; that coal dust in dangerous quantities surrounded the charge in
the crev1ce in the roof: that the coal-dust explosion followed immediately
the firing of the charge; and that the force and flame of the explosion
emerged. from the collar of the ghaft,”

Factors That Preven’oed the Spread of the Explosion

Spread of the explosion 1nto the working sections of the mine was
prevented by a favorable corbination of circumstances, 4As the explosion
‘traveled fron the point of origin toward the 1 main, 3 main, and the north
main sections, and tc the slope entrance to the No, 4 ccal bed, the main
overcast for the dip section collapsed, releasing pressure into the extensive
abandoned areas of the 1 main section, which were partially inundated. The
release of pressure at the overcast, in additicon to wellerock~dusted haulage—-
ways and adjacent entries inby the explosion area, prevented the propagation
of the explosion into the active workings of 3 main, north main, and into
the No, 4 coal bed,

As the explosion traveled fron the point of origin toward: the main dip
entries, propagation was confined to the empty branch because its parallel
entry was used as a surp and drainway for the west side of the shaft and it
was in a damp to wet condition, The explosion failed to reach the workipg
places of the new main dip and o0ld main dip sections because of existing damp
to wet conditions and the pregence of rock dust-along the entries between
the explosmn area. and the workings. :

Flame and violence of the explosion failed to reach the foot of . the
downcast escapeway shaft 200 feet fronm the main hoisting shaft because of
.the apparent lack of conal. dust and the presence of rock dust in ample quantlties
in the vicinity of the shaft,

That coal-dust accunulations in the vicinity of the shaft botton were
the primary couse of this explosion and. that rock dust prevented its spread
‘intp the working sections is substantiated by dust rsamples collected during
the investigation and analyzed in the Bureau of Mines Coal Laboratory at
Pittsburgh, Penngylvania, . Results of analyses of these samples are shown in



table 1 and the locations where they were collected are shown on the map,
appendix "BY, attached to this report, Table 2 indicates the extent of
coked-particles present in the samples, ZExperimental work done by the Bureau
of Mines has proven that explosions will nct propagate through coal-dust
mixtures in which the incombustidle content 6f the dust is 65 percent or
more, unless methane is present in the air,

Samples colleéted from the loaded branch 50 feet inby the hoisting shaft
(Yos, P-898 and W-469) eontained 32,1 percent incombustible matter in the roof-
and-rib sample and 29,6 percent in the road sample, These samples. contained
a medium :anmount of coked particles., Samples from-the empty sidetrack entry
at the manway crossover near the shaft bottom (Nos, V=777 and P-968) contained
34,0 percent incombustible matter in the rib-and-roof sample and.27.4 percent
in the road sarple, Traces of coked particlés were present, BSariples fron
the empty branch, 300 feet inby the shaft or 340 feet outby where the dust
was ignited (V-2837 and V-554) contained 42,1 percent incombustible matter
in the rodf-and~rib simple ‘and 37,3 percent in’'the road sample, ~A small amount
of coked particles was present, Samples from the empty branch 20 feet outby
the new dip haulageway (Nos, B-648 and M~360), still within the explosion
area, contained 37,4 percent incorbustible matter in the rib-and-roof sample
and 35,4 percent in the road sample, A medium amount of coked particles o
was present, Samples from the 2 main loaded branch at the cross-over (Nos,
J-579 and 'T-142), 370 ‘feet inby tHe shaft and within the explosion area wes}
of the shaft, céntainéd 50,5 percent incombustible matter in the rib-and-roof
sampleta.nd 46,4 percent in the road sample; traces of coked particles were
present, o

From “the preceding dl'scussion of samples, -all taken within the explOSiqu
area, the conclusion is reached that the incombustible content of the dust
in the vicinity of the shaft bottom, in the erpty branch to the west of the
shaft bottom, artd in the haulageways to the east of the shaft bottonm was
not sufficient to prevent the initiation or propagation of a coal~dust explo-~
sion,

Dust samples were alsd ‘collected near the edge or outside of the limits
of flame and vidlence of the explosion, Samples collected in the new dip
haulageway 300, feet inby the overcast that was dameged (Nos, M-320 and'R-667)
contained *58,0 percent incombustible matter in the rib-and-roof sample and
78.8 percent in the road sample; coked particles were not present, Samples
collected on the main dip haulageway near 5 left just outby the working
section (Nos, I~210 and F-548) contained 92.6 percent incombustible matter
in the rit-and-roof samples and 86,3 percent in the road sample., The rib-
and-roof sample ‘contained no coked particles, but traces of coke were present
in the road samples., ‘A sample collected on the main dip haulageway 600 feet:
inby the entrance to the slope haulageway (Wo, H-369) contained 90,7 percent
incombustible material, with no coked particles present, The road was t00
wet to sample, Samples collected-400 feet inby the. entrance to the slope
haulageway (Nos, M-476 and M-785) contained 74,3 percent -incombustible matter
in the rib-and~roof sample and 74,7 percent in the road sample; coked particles
were not present, Samples collected in the 3 main haulageway 50 feet outby
the main north (Nos, T~652 ‘and X-929)contained 92.5 percent incombustible..
natter in the rib-and-roof sample and 70.6 percent in the road, with no- coke
particles in the roof-and-rid sample and traces of coke in the road sample,
Semples collected from 1 main haulageway at 1 right (Nos, I-815 and X-1789)
contained 80,0 percent incombustidle matter in the rib-and roof gample and
77.8 percent in the road sample; coked particles were not present in either
sample, :
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TABLE 1 - DUST ANALYSIS REPORT.

"GOLLECTED JANUARY 1946

Mlne No. 9 Havaco. Company _ New River and Pocahontas Consolidated Coal Co.
" Collected by J. L Gllley -

As-received basis [Percent
Can : ' In- jthrough

Lab, No.| No. | Sample 0f 1'Location in mine [Moist.; Ash!Comb.|combJ20-mesh
C-53214* L-815 |Roof and .rib |l .mein haulageway | ~ - . '
C-53215*% K=789 [Road . do. Bed 17444{2242 |77.8 8843
C-53216* U~652 Roof and rib |3 main haulageway ' '

50 feet outby | b 4
_ X main north 0.3 192.2] 7.5192.5! 95.1
-G-53217* X-929:|Road do. 007 .{69¢9/2944.| 70,6 8849

C-53218*% M-476 {Hoof and rib ({400 feet inby en-~ ,

' trance of slope | IR
haulageway 0e5 |[7348]2047 | 7443 | 85,2

C-53219*| M~785 |Road 1 do. O0ud | 7443|5543 {7447 | 8847

C-53220% L-210 |{Roof and .rib’|Main dip haulway . : . ‘
’ at 5 left lel [91e5] 7e4 {92461 90,7
'C-53221* F-548 |Road dos 0.8 185,5|1347 {B6e3| 8545
‘C=53222% E~648 |Roof” and rib!Empty branch 20 : ‘ : -
' o féet outby new |
_ dip haulageway 14 [ 3640626 |37.4] T4e4d

C-53223% M~360. [Road : doe A Lol [ 3443[6446 |35e4| £5.9

C-53224* M-320"[Roof and rib New dip haulageway ’ '
' " 300 feet inby _ :
. overcast D46 57.4 42.0 58,0 7245

C-53225% R-667 |Road - do. 0e8 [ 78.0]{21.2 | 78.8! 80,8
C-53226%| V=237 Roof rand rib |Empty branch, 300

feet inby shaft
R at outby pick—y 1¢6 [40.5]57.,9 42,1 84,6
£-53227% V-554 |Road- : do. 1e2 (36611627 | 3763 | 8347
C-53228% V-777 [Roof and rib|Empty sidetrack at o
' L " | manway crossover{ 0e8 |33.2|6840 | 3440 95,3

C-53229% P-968 Road . doe - Qa7 [26,7|72.6 | 2744 9741
C-53230%| J-579 |[Roof and rib 2 main loaded i} :

' branch at cross~

over: 570 feet : :

‘ inby ‘shaft 0e6 [49.9]49.5 | 50,5 9242
.C-53231*% T-142 |Road dos 046 45,8 5346 | 4604 | 9142
C-43232% P-898 [Roof and rib|50 feet from bot- ‘ :

' N |- tom of shaft 0e8 131a3167,9 | 32s1| 9849

C-53233* W-469 |Road ‘dos o 1eQ. [ 2846|7044 | 2946 93,8
C-53234%| H-369 |Roof znd rib|Main dip haulage-

. . way 600 feet in- o
by entrance to ’
slope haulageway! 1,6 [89,1] 943 | 90,7 8644

*3ample rock-dusted.
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TABLE 2 DUST ANALYSIS REPORT. COLLECTED JANUARY 1946

Mine ‘Mo, 9 Havaco. Company - Néw River and Poca.hontas Gonsolidated C, Co,
: o Golleczed by -.. L. Gilley

‘Lab, Yo, | Can No.' Semple of , 3700301, COKE. TisT
o ' 7|7 COKED PARTICIES PRESEFT

*C-53214 | -I~815 | Roof and Rib. | Nene

*¥(C-53215 : K-789 | Road -~ -~ | None

*(-53216 | U-652 | Roof and Rib |, . None

*0-53217 | .X-929 | Road T Trace

*0-53218.| M~476-| Roof and’ Rib _ XNone

- ¥0<53219 | M-785 ! Road ' Yone

*(-53220 1-210 | Roof and Ri'b None

*0-53221 F-548 | Road : Trace: -

*C-53222-| BE-648 | Roof and Rib Medium dnt, (Largest)

*C-53223 | M~360 | Road Medium Ant, -

*0-53224 | M-320 | Roof and Rib | Yone.

*0-53225 B-667 | Road ) _. . .. Xone

*0-53226 | V-237 |-Roof and Rid 1| Snall Ant.

*(0-53227 | V-554 | Road . Small Ant,

*(0-53228 V=777 | Roof and Rib, Trace

*#C-53229 | P-968 | Road - - Small Amt,

*(-.53230 J-579 | Roof and Rib o  Trace

*C-53231 |  T-142 |[.Road - - " . Trace

*(-53232; | P~898 | Roof and Rib . . Medium &mt. - . . .

®0-53233- | W-469 [‘Road - . Mediun Ant, (Next-to.Ilargest)

*(-53234" |- 'H~369 ‘Roof and Rib ! None - L »

:S:.nce ‘the entire explosion area was. clrcunscrlbed. by entriés that con-
tained more. than 65 percent incombusti‘ble or by entrieg that were weii it -
is concluded that rock dust or damp to wet conditions of surfaces arrested
the explosmn before it reached the working sections,’

SUMMARY OF EVIDENCE

~Conditions 6bserved in the mine following the explosion, togethér with
information obtained from certain workmen who were involved, provide ample
evidence as to the point of. origin of the explosion, - Facts based on cvidence
obtained during the investigation ‘are sumar:zed as féllows:

1, Yo endence was found to indicate that methane was invol ved hs
this explosion,. The dxist igni tion occurred in an intake airway in wh:.ch
approxina tely 109, 440 cu.bic feet of fresh dntake air a minute was passing
at a velocity ‘of about 1,140 feet 2 minute,

2. Mejor forces of the explosinn rediated from a point in the empty
branch 640 feet west df the main hoisting shaft with little conflicting
ev1dence of force. i

- 34 Torces and flame d.ied away before re aching active workmgs in .the
praducing sections or- ‘adjseént miued—-out areas, .
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4, A charge of nonpermissible explosive, designed to bring down a
piece of loose rock, was fired in the empty branch 640 feet fron the hoisting
gshaft immediately before the mine explosion occurred, :

5, The éxplosivés charge was excessive and it was not properly confined
in a borehole, Instead it was placed in a crevice between the loose rock
and main roof and it was not suitably stemmed,

6, The openlng of the crevice was toward the hoisting shaft so that
coal dust carried by the intske air would accumulate in the crevice, The
crevice was laden with coal dust at the time the charge of explosive was
inserted,

7. Excessive deposits of fine coal dust were present on the ribs
and roof for several hundred feet on each side of the hoisting shaft,
including the area in which the unconfined, overloaded rock shot was fired,

8, Dust samples collected within the explosion area ranged from 27,4
to 46,4 percent 1ncombust1b1e natter.

CAUSE OF THE EXPLOSION

chresentat1ves of the-United Statés Bureau of Mines are of the opinion

that the explosion was strictly a local coal-dust explosion crigineting in
the empty branch about 640 feet from the hoisting shaft and that the initial
dust cloud and subsequent ignition thereof was caused by the firing of an
unconfined .and overloaded charge of nonpermissible explosive placed in a
crevice between a piece of loose rock and the main roof, The explosion was
propagated through-the entries to the east and west of the hoisting shaft,
up the hoisting shaft, and throughout the tipple by coal dust,

CONCLUSIONS OF THE WEST VIRGINIA DEPARTMENT OF MINES

In#estigatorSbe.the West Virginia Department of Mines concurred with
investigators of the United States Bureauw of Mines as to the cause of this
explosion,

LESSONS TO BE LEARNED FBOM THE CONDITIONS
AS THEY RELATE TO THE EXPLOSION

1, The outstanding lesson to be learned from this explosion is that
low-volatile bituminous coal dust is capable, under favorable conditions,
of initiating and propagating an explosion, and that the presence of methane
is not essential for the initiation or propagation of coal-dust explosions.
A substandard amount of inert material in the mized dust will not prevent
propagat1on, even if the dust is‘low in volatile matter.

2, Effective dust-allaying methods, when properly carried out in face
regions, along haulage roads, and in the tipple, would reduce the dustiness
of hoisting operations, and would, therefore, mlnlmize dust deposits around
the shaft bottom,
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3., Occasional-or even frequent washing down of coal dust in the
vicinity of dusty sheft bottoms is not effective unless the combustible
content of subséquent dust deposits is maintained below Pprescribed limits
by the application of rock dust,

o 4, Vhile it is a recognized fact that permissible explosives are
capable of igniting coal dust under certain favorable conditions, it is
also known that dynamite, in any form, is much more likely to ignite coal
dust because of the higher temperature, longer duration, and greater volume
of the flame produced by the detonation of dynamite,

- B, A well-designed ventilation, system, such as the one in use at this
mine, is almost.certain to minimize the.severity of explosions, regardless
of whether they are due to methane or coal-dust., The modern design of the
ventilation system at this mine, together with the fortunate collapse of
the main dip overcast at the time of the explosion,prevented the afterdamp
from entering the working sections in dangerous concentrations and also greatly
facilitated rescue work,

6, The installation, in intake air, of a substantial stairway, which
served as an escapeway and as a way of access to the mine, undoubtedly saved
several lives in this explosion, ‘

. 7. The application-of rock dust in haulage entries and:in parallel
_intake entries intervening between the shaft bottom and the working sections
‘was an important factor in preventing the spread of the explosion to the
working faces, . ' ,

8. Practicéltknowledge of first aid on the part of some of the survivors,
vwho administéred first aid and contributed to the comfort of some of the
injured, was undoubtedly responsidble for saving several lives,

RECOMMENDATIONS

] Recormendations ‘concerning the safe operation of this minc were made
in reports of previous Federal inspections, the last inspection having been
made September 17-25, 1945, Recommendations in this report, therefore,
are limited to conditions as they relate to this explosion,

- Explosives and'Blastiﬁg:_

N i, Dynémite or other explosives, except permissible explosives or ,
"permissible blasting devices, should not be used for blasting in coal mines,

2. . Bach charge of explosive, fired in any coal mine, should be
confined in a properly drilled borehole by means of incombustible stemming,
Mine employees should not charge or fire open unconfined shots, such as
crevice, adobe, mudcap, or any form of bdbulldozing shots,

3., Borcholes should be suffieient in number, adequate in depth, and
placed properly in relation .to -the burden s0 as to minimize overcharged or
undercharged shots, C
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4. Boreholes should be stemmed either with at least 24 inches of
incombustible ‘material, or one~half the length of the hole should be filled
with incombustible stemming if the hole is less than 4 feet in depth,

5. The region in which blasting is done should be rock~dusted to the
extent that the incombustible content of the mixed dust in the immediate
area in which blasting 1s done will be at least 65 percent, unless the mine
surfaces 'in such areas:are wet, -

6+ 'Porsons delegated and authorized to. charge and fire shots should
be given thorough instructions as to safe proceduré 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 their qualifications,

Control of Coal Dust

. 1,‘ Means should be provided to\suiapréss the coal dust at all sources
of formation in the face regions, such as the cutting and.loading operations,

blasting, and transportation..

2. Adequate provision should be made to preévent the dust raised by
the dumping and screening processes in the tipple from entering the mine,
'T'he'-install_.atiqn of an effective dust-collecting eystem.or water sprays
Placed at. strategic locations, or both, is desirable.,

3. ALl ledges.and flat surfaces of horizontal structural members
in the tipple should be kept free of coal dust; or such surfaces should
be kept covered with.rock dust to the normal angle of repose of the dust,

‘4. A pipe line, equipped with outlets and suitable connections at 100-
‘foot.intervals, ‘sheuld, extend a-sufficient distance along the haulageways
on each side of the hoisting ‘sHaft to enable the -washing down of coal dust
as frequently as may be .necessary. Water sprays-should be installed at
appropriate intervals along the‘entries on each side of the shaft,

' ' Be-/All. areas in the mife," including the vicinity of the hoisting
shaf't, when not actually wet, should be rock-dusted thoroughly to within

40 feet of the viorking faces,  Rock dust shouid be applied in such quantity
and with spch frequency as t6. assure an ingombustible content of the mixed
dust of at least 65 percent, plus 1 percent inconbmetihis mattor for each 0.1
percent methane “in’ the.air cufrent.

6, Sampies of. the:nixed dusts should be collected frequently at )
_representative, lecations to ascertain yhen redusting is necessary to maintain

4.

the ‘qust in g “honexplosive condition,

Mi scella_.neqiié

1, Vhen a darigerous condition is reported in the fire-bogs record
book, every effort should be made to correct the condition immediately,
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2. A "danger board" posted at the entrance to a place or along a
haunlageway by a fire boss should not be removed or otherwige disregarded
until the dangerous condition has been corrected and the place found to be
in a safe condition by a responsidle mine official,
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APPENDIX B
DETAIL OF EVIDENCE -~ .See reference numbers on map,

o Recess in rlght rib 12 detonators' end of blastlng cable.

Nine sticks of dynamite. .

Twelve detonators,

Broken rock from shot, . .

Two -broken electric light bulbs, Derail switch, .. , .

Tight-ton explosion~tested cable-reel locomotive, Trolley'tdggged®
down, Controller off, Return hook under switch bridle.‘"Hbt"xmlp
on bottom 15 feet from end of locomotive,

7. One broken electric light bulb, R .

8. IEnd of empty trip, Cars 18 and 17 off -track,  Twenty-two empties -

*

*

G’JU‘I.J&N!\JH

and sand car in trip, O
9, Eight-ton explosion-tested cable-reel locomotlve Trolley "dogged"
down. 3Brake partially set,

10, Body of timberman who traveled from face of new dlp heading, and
was overcome by afterdamp,

11, Trelley wire:down,

12, Timbers showing evidence of flame,

13, Small fire, ’

14, . Small fire,

15, Top of overcast blown out; small crack in left side,

16, Stopping bulged in about four inches,

17, Recess in rib ~ five sticks of permissible explosive.

18, ZEnd of trolley wire,

19, Stopping bulged and cracked,

20. Trolley and feeder lines down fron thisg point to shaft

21, Stopping slightly damaged,

22, End of trip of cars, Indgate resting on sides of car in reverse
position, Huouinmel, : .

23, Iibeam dislodged, moved 30 feet toward shaft. 20# rail in vertical
position bent toward shaft,

24, I-bean dislodged 4 fcet east. Stopping intact. Steel door from shaif?
curtain wall,

25, Pirst two I-beams bent slightly inby, Trolley wire dislodged inby.

26, Weigh house, ends blown inby,

27, Ten loads on left track, Iast car inby wrecked, Left rail looking
inby turned out under this car,

28, Ioads and locomqtive, Covers off locomotive, Blown inby twenty fect.
Controller dislodged inby, Timber dislodged inby, First car off
track; segond car front end off track,

29, TFourteen loads on track, Trolley gusdrd broken half way along trip,

20. Overcast blown out., OCutting machine at overcagt, One car with loco-
motive trucks; inby end off. One car junk, off both ends (force inby).
Trolley and feeder line down,

%l. Two loads off, right side, Door, 2nd car raised, car three-fourths
erpty, One car on opposite track, One portable pump, Trolley and
light wire down, '

32, Twenty-ton Westinghouse tramming locomotive, Motorman's leg and arm

' were broken., Front end of locomotive caved in against contactors.
Force inby. Covers blown inby, Pole dbroken, cable blown inby,
Controller in neutral, Rgverge lever gone.
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APPENDIX B - (Continued)

33, Six-ton Jeffrey cable-reel locomotive,  Trolley wiré-‘down,

34, Motor barn, Locomotive moved about five feet inby, One car
' moved inby sbout six feet (Belcher & Miller). - Gne compressor.

. One sixz-ton. Jeffrey locomotive,

35, Body of cager,

36. Body of weighman,

37, 3Body of pusher motorman,

38. Door blown oub,

39. Top of overdast damaged, .

40, 'Small fire,

4L, Body of mine foreman,

42, Body of assistant superintendent.

43. Body of cager's helper,

44, Body of trackmar,

45. Body of brakeman, .

46, ‘Body of car ‘coupler,

47, Body of shot firer.

48, Body of rTock man,

49, Top of overcast damaged,
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APPENDIX C
CORONER'S VERDICT

STATE OF -WEST VIRGINIA ) '
E + TOWIT -
COUNTY UF MoDOWELL )

An inquisition taken at Welch, West Virginia, in the County of McDowell,
on. the 18th day of February, 1946, before J, &, Bennett, County Coroner of
_the said County of McDowell, o '

. The Jury sworn to inquire-when, how, and by what means the said Albert
Ambarn and fourteen othér persons came to their deaths, upon-their oaths do
a8y : e e _ .

. We, the Jury, find that the explosion at Havaco No, 9 Mine, vi. wic wow
River and Pocahontas Consolidated Coal Company, at Havaco, McDowell County,
West Virginia, on the 15tk day of January, 1946, was caised by the ignition
of coal dust as a result of an unconfined shot in an over—hangihg brow of
loose rock, and that the explosion occurred in what is known as the kick-back
of empty branch, and that Albert Amburn and fourteen other persons came %o
their deaths as a result thereof, ’ '

IN TESTIMONY WHEREOF, the said J. A. Bennett, County Coroner, and the
Jurors have hereunto set their hands, this 18th day of February, 1946,

/s/ 3. A, Bennett
' County Coroner, of McDowell
. County West Virginia

/ C. Robt, Angove
/ R. O, Dove

/ ¥, R Keyser
/ James Willis

/ J. A. Tyson

[ Garnett Flippin

/s
/s
/s
;s
/s
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APPENDIX D .
List of Men Killed (or Died) Mine Explesion No, 9 Havaco, New River and
Pocahontas Consolidated Coal Company January 15, 1946

] Number of
Name Age | Killed or Died Occupation dependents
John I, Smith 62 | Killed Coal inspector Widow -
Ernest Bell 38 Killed . Driller Widow and
&2 children
Albert Amburn 34 Killed Brattice.helper Widow and
- o : R : 2 children
Walter Bell 37 Killed Cager helper Widow
Earl Frank Belcher| 35 Killed Mine foreman Widow and
' 4 children
Cleveland Hale &6 ‘Killed Bottom motorman Widow and
. , , I . - 9 children
Iuther Tolley 34 Killed Driller Widow and
L - 4 children
M. Lawrence Carper| 33 |Died 1/16/46 . |Union checkweighman ‘Widow and
: S ; . 2 children
Clarence Hale 24 | Died 1/16/46  |Cager Widow
Pete J, Morgan 50 | .- Xilled , . |Brakeman Widow and
. S . o N - 2 children
William Cooper - 33| Died 1/16/46  |Main-line motorman Widow and
. a ‘ o S 4 children
Ira James Alderson] 18 | - Killaed Check puller Single
Albert Miller - - Bl " Killed’ Assistant superintendent! Widow and
o R S L ' 4 children
Jameg G, Gibson 54 Killed Weigh boss - Widow and
| _ . B 3 children
Iuther Talent 42 Killed Car—dropper - Widow and
: T 3 children
39 children
‘ 14 widows
53
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