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FINAL REPORT OF MAJOR MINE-EXPLOSION DISASTER
ROBENA NO. 3 MINE
UNITED STATES STEEL CORPORATION
COAL DIVISION, FRICK DISTRICT
CARMICHAELS, GREENE COUNTY, PENNSYLVANIA

December 6, 1962

By

T. J. McDonald
Assistant to Dlstrict Supervisor

R. W. Stahl
Mining Health and Safety Engineer

R. J. Kirk
Federal Coal Mipne Inspector

Ralph I. Krek
Federal Cosl Mine Inspector (Electrical)

John A. Noon
Federal Coal Mine Inspector

INTRODUCTION

This report is based on an investigation made in accordance with provisions
of the Federal Coal Mine Safety Act (66 Stat. 692; 30 U.S.C. Secs. 451-183).

Two gas and coal-dust explosions, the first at sbout 1:05 p.m. and the second
at sbout 1:25 p.m., occurred on Thursday, December 6, 1962, in the 4 mains
right area of Robena No. 3 mine, United States Steel Corporation, Coal
Division, Frick District, Carmichaels, Greene County, Pennsylvania. Thirty-
seven men, all of those working in the 8 left section of the explosion aree,
are believed to have died as a result of the first explosion, as attested
by the fact that some of the watches, including the watch on the body of the
outermost victim, had been stopped between 1:03 and 1:05, while two other
men who approached the area after the first explosion were knocked down but
not injured by the forces of the second explosion. The other 133 men in the
Robena No. 3 mine at the time were withdrawn without mishap.

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



Pureau of Mines investigators believe that the first explosion originated
in the face area of 8 left inby 90 crosscut between Nos. 4 and 8 entries
vhen a mixture of methane and air was ignited by one of four possible
sources: A nip station just outby 90 crosscut on No. 6 entry, a car
puller activated by an open-type electric motor located on intske air

at the inby right cormer of No. 6 entry at 90 crosscut, friction sparks
from bits of a continuous miner being opersted at the face of the slant
place between Nos. T and 8 entries inby 91 crosscut, or an suxiliary fan
in operation and in nonpermissible condition in 91 crosscut between the
slant and No. 8 entry. (See appendix E.)

The second explosion originated somewhere in 8 left section when gas and/or
dust was ignited by residual fires or by an electric arc, since the main
fan had been restarted and the mine power system had been reenergized soon
after the first explosion. Coal dust assisted in the propagation of both
explosions.

The forces of the first explosion radimted from the face area of 8 left
section extending throughout 8 left and 4 mains and terminating in the
emission of dust from the downcast side of Frosty Run shaft. The forces
of the second explosion extended throughout the same general area and also
caused dust to issue from the downcast side of Frosty Run shaft. Each
explosion resulted in stoppage of the Frosty Run fan.

GENERAL INFORMATION
The Robena mine, operated as one unit, consists of three interconnected
mines, Nos. 1, 2, and 3, located at Greensboro and Carmichaels, Greene
County, Pennsylvania, which are served by barges on the Monongahela River.

The operating officials of the company were:

J. C. Gray Administrative Vice 525 William Penn Place,
President, Raw Pittsburgh 30, Pa.
Materials

Jesse F. Core Vice President, do.
Operations~Coal

B. B. Nelson Assistant Vice President, do.
Coal Production

Woods G. Talman Assigtant Vice President, do.
Coal Staff

Ralph C. Beerbower, Jr. General Superintendent 509 Feyette National Bank
Building, Uniontown, Pa.

W. B. Cook Assistant General do.
Superintendent

Wayne D. Snell Chief Mine Inspector do.

Orean Hartzel Mine Inspector do.

Leo Pliss Mine Inspector do.

Michael Wydo Superintendent, Robena R. D. 1, Box 1h49,
No. 3 mine Carmichaels .

Marion Misiak Mine Foreman, Robena do., e
No. 3 mine
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unexpectedly, due to caving ground and an inrush of whad is lecally re-

ferred to as quicksand, Plans for opening the wi

April 23, 1959, when ground was brcken for the present

[@]

The heist or maein shaft was completed November 24, 1360

structures were erected., Coal on one shif:i was first produced July 33,

7 U VSt

1961, and continued to be produced intermittently until the day of the

a

vaplosion. A Tfull crew on the second sinift started tc rroducc ccal nine
werking shifts prior to the disaster.

The partly completed air shaft, located 520 feet casi of the
main shaft, wes started November 7, 1961. The 6-fout circular steel-
iined air shaft had been driven periocdically tc a depth of 7O fect below
the surface soil and to within T4 fest of the cocal bed at the time =Ff

the explosion.

The immediate roof is a medium-firm gray shale whici is atcut
12 inches in thickness, overlaid by 12 fect of hard shale, 3 to 5 feel of
limestone, and by 493 feet of sandstone, successively. The immediate roef
disintegrates after it is expcsed to the mine atmesphore, and te pretect
it from weathering approximately 12 tc 18 inches of top cual 1o lofl.
The floor is a smooth soft fire clay that also disintegrates when oxpesed
to the mine atmosphere. %

The analysis of a coal samule frem the Illineis Jc. G ocoal soeam
cbtained from a coal company located in the immediat. vicinivy 15 as

N

3 T S o)
follows: Moisture - 7.2 percent; volatile matter - 34.C percenty Lix=

=

carbon ~ 51,0 percent; ash - 7.0 percent.



The k meins section consisted of 11 entries which had been developed about
1,800 feet inby 8 left junction. Entry development in 4 mains had been
stopped and the section was idle at the time of the explosions.

Peveloprent in 8 left 4 main section consisted of driving 10 entries on
75-foot centers with crosscuts at 90-foot intervals. The 8 left entries

had been turned off I mains and driven sbout 5,500 feet, at which point it
was necessary to change the direction of development to intersect a recently
sunk shaft (Kirby) located about 14,300 feet to the right of the active faces.

At this point the customary system of development, which was to advance
entries from the return-air side of the split toward the intake or from
left and right toward the center, a very commendable system from a venti-
lation stendpoint, was temporarily discontinued, and the center or intake
entries of both the right and left splits were advanced to get the radii
driven and expedite the construction of overcasts in the section to permit
splitting the air when the 90° turn would be made toward Kirby shaft.
Apparently the fact that this rather drastic deviation from the usual
development system would adversely affect ventilation of the faces was
overlooked, and areas with sluggish ventilation inviting gas accumlation
as well as reversal of airflow direction resulted.

Roof bolts were installed in all working sections in compliance with the
plan approved by the Bureau of Mines, supplemented by timbers, steel
channels, steel I-beams, and hydraulle roof jacks where necessary. In

8 left the bolts were installed on 3- and h-foot centers to within k feet
of the working face before the Goodman boring machine run was started.
The boring machine advanced one half the side of a block or a maximum of
50 feet into solid coal, then the machine was moved from the place while
roof bolts were installed. The roof wes supported by safety posts and/or
safety jJacks during drilling and bolting operations. Roof bolts were
5/8-1nch high-strength steel, 5 to 6 feet in length. In addition to steel
straps, 6- by 6- by 1/4-inch flat high-carbon-steel bearing plates were

used. Roof-bolting operations were performed with compressed-air-activated
equipment.

Two face units consisting of two Goodman 400 Borer machines, six shuttle
cars, two of which were not in use, and two 11-BU Joy cleanup loading
machines'were being used to develop 8 left section. Other electric face
equipment included two auxiliary-type exhaust fans with tubing, which

were used for face ventilation during losding operations, and a Joy 10-RU
cutting machine.

Explosives

iermissible-type American Cyanamid Model A explosives and Hercules E.B.
nstantaneous electric detonators were used for blasting, and they were



properly stored in well-constructed magazines on the surface and transported
into the mine in specially constructed explosives cars. The amount of explo-
sives and detonators stored in the section boxes in 8 left for use by the

constructi.n crew in the explosion area, as found during the investigation,
was In excess of a U8-hour supply.

Explosives were not used in the production of coal except when clay veins
too hard to cut with the boring machines were encountered. Reportedly, the
face was undercut or sheared before clay veins were blasted. The face was
blasted on the third (construction and maintenance) shift by certified
shot firers using permissible blasting units, and the clay and coal was
loaded into shuttle cars by either the boring machine or a loading machine.

Explosives were not stored in the face arcas but were taken to the faces in
individual containers when needed. :

Construction work in the 8 left section (explosion area) consisted mainly
of installing additional roof supports and advancing the main haulsge road,
spproximately 3 feet of bottom rock being removed to make the desired grade.
Boreholes were drilled in the bottom on L-foot centers to a depth of about
3 feet, and, reportedly, these holes were stemmed with incombustible
materials and fired by certified shot firers during the nonproducing shift.
Reportedly, tests for explosive gas were made hefore firing each shot or
group of shots.

Evidence brought out during the official hearings on the disaster disclosed
that blasting was not done on the construction shift on December 6, and
there was no indication during the investigation of the disaster that
blasting had been done on the shift on which the explosions occurred.

Ventilation and Mine Gases

Ventilation in the Robena mine was induced by seven propeller-type fans
properly installed on the surface and equipped with the necessary safety
devices. One fan, operated blowing, served to ventilate the slope bottom
and rotary dwmps and, combining with the Colvin fan, ventilated the haulage
road on 2 main butts of Robena No. 1 mine. The other six fans were cperated
exhausting, three of which (Garards Fort, Bailey, and Frosty Run) were used
to ventilate the No. 3 mine. A fan was installed at the recently completed
Blaker shaft portal and will be put into operation when required by future
development. This shaft (Blaker) and the Hartley shaft serve as intake
alr shafts. Separation doors were placed at various locations throughout
the mine to regulate and/or isolate the various fan splits.

The Frosty Run fan, which was affected by the explosion (see appendix D),
was operated at a speed of 900 revolutions per minute and developed a
negative pressure of 6.2 inches of water gage. The volume of air measured
at the bottom of the shaft and returning to this fan was about 415,000
cubic feet a minute. Methane liberation collected by the air returning



%o this fan was calculated to be 2,260,000 cubic feet in o4k hours. Eleven
splits of air provided ventilation for the active workings in 5 left,

T right, 8 left, and 4 mains. The two other main fans at No. 3 mine were
not affected by the explosions and continued to operate. (See appendix D.)

& split system of ventilation was used throughout the mine. Overcasts and
permenent stopplings were constructed of incombustible material. Temporary
metal stoppings were used in face areas in addition to those constructed
of masopry materiamls. Line brattice, auxiliary fans with tubing, and check
curtains were used to direct air to the face areas. The quantities of eir
passing through the last open crosscuts in developing entries end being
delivered to the intake end of the pillar lines during the February 1962
Federal inspection were considered to be adequate.

Air measurements and methane determinations made during the Federal inspec-
tion in progress at the time of this disaster were as follows:

Cubic feet

Volume of Methane, of methane

Location air, cfm  percent in 24 hours
Return. No. 1l door, Long shaft 102,050 0.2k 350,000
Return. No. 2 door, Long shaft 103,200 .2k 360,000
Return. No. 3 door, Long shaft 139,360 .26 520,000
Return. No. 4 door, Long shaft 136,680 .25 490,000
Return. No. 1 split, Bowlby shaft 97,500 .09 130,000
Return. No. 2 split, Bowlby shaft 86,400 .06 75,000
Return. No. 3 split, Bowlby shaft 81,510 .06 70,000
Return. No. b split, Bowlby shaft 983,150 .06 85,000
Return. No. 1 split, Colvin shaft 4,700 12 130,000
Return. No. 2 split, Colvin shaft 111,030 .16 260,000
Return. No. 3 split, Colvin shaft 238,520 .13 450,000

Return. Slope fan 31,000 .00 --

Return. No. 1 split, Bailey shaft 114,240 .21 350,000
Return. No. 2 split, Bailey shaft 105,000 12 180,000
Return. No. 3 split, Bailey shaft 95,200 .10 140,000
Return. No. b split, Bailey shaft 108,500 .07 110,000
Return. No. 1 split, Garards Fort shaft 126,000 .28 910,000
Return. No. 2 split, Garards Fort shaft 109,000 27 420,000
Return. No. 3 split, Garards Fort shaft 117,000 .22 370,000
Return. No. 4 split, Garards Fort shaft 102,000 b 210,000
Return. No. 1 split, Frosty Run shaft 93,000 .60 800,000
Return. No. 2 split, Frosty Run shaft 107,000 b2 650,000
Return. No. 3 split, Frosty Run shaft 116,000 .23 380,000
Return. No. 4 split, Frosty Run shaft 99,000 .30 430,000



The mine 1s classed gassy by the State and the Bureau of Mines. Preshift
examinations for gas and other hazards were made by certified officials
before the first operating shift of each day, and preshift examinations for
succeeding shifts were made by the onshift certified official during his
regular tour of duty. Onshift examinations for gas and other hazards were
made by assistant foremen, mine foremen, safety inspectors, certain equip-
ment operators, and shot firers. Gas wells penetrating the property were
protected by blocks of coal left in place. An abandoned and plugged ges

well was situated about 1,150 feet to the right of the faces in 8 left
section.

Two splits of air ventilated 8 left 4 mains. The intake air was conducted
through Nos. 3, 4, 5, and 6 entries to the face area, where it was split
right and left. Regulators installed in the right and left returm entries
of 8 left just inby the Junction with L mains were used to control the
quentities in the two separate splits.

Alr readings taken by the preshift examiner on the shift prior to the
disaster showed 26,000 cubic feet of air a minute in the left return split
and 36,000 in the right return split. At this time only construction work
was in progress, and the electric face equipment had been moved back from
the working faces. The auxiliary fans used for face ventilation were not
in operation, and the air current was conducted to the entry faces by check
curtains and line brattices. The ventilating split for the left side was
conducted through No. 5 entry to 91 crosscut where it subdivided. One
split was directed to the face of the radius crosscut between Nos. 5 and
6 entries and then used to ventilate the working places on the left side
and returned through No. O entry to 8T crosscut where Nos. 1 and 2 entries
also became returns. The other subsplit was directed to the face of No. 6
entry, thence through 91 crosscut, and returned to join the right split
at G1 radius crosscut between Nos. 6 and T entries. Air from this point
was coursed through the active workings on the right side and returned
through No. 10 entry to 89 crosscut where No. 10 ended, thence through
No. 9 entry to 86 crosscut where Nos. T and 8 entries also became returns.

The 4 mains idle section inby 8 left was ventilated by a separate air split
controlled by regulators on the inteke airways Jjust outby the faces. Testi-
mony of the ventilation englneer disclosed that 9 ,600 cubic feet of air a
mnute (measured in this intske) entered this section. In addition, return
air from the right split of 8 left passed through this section.

Dust

At the time of the February 1962 Federal inspection of the Robena mine, the
mine surfaces were generally dry. Dangerous accwrmulations of loose coal or
coal dust were not observed. Water was used to allay dust during cutting
and mining operations, on belt conveyors, and to wet down shuttle-car
TUnveys .



Dust semples collected on 4 mains right haulageway, in the left parallel
entry near the junction of 8 left, and in the right parailel of 8 left 1,000
feet inby the junction during the Federal inspection in progress when the
explosions occurred contained 90.0, 76.0, and 9.0 percent incombustible,
respectively. A mixture of coal and rock dust from 6 to 8 inches in depth
weas ohbserved aleong shuttle-car runways.

Dust surveys (see appendix F) made in 4 mains and 8 left (explosion aree)
efter the explosions, during which 356 samples were collected, showed only
16.3 percent above the minimum 65 percent incombustible; however, these
samples are not indicative of the dust conditions in the area prior to the
explosions.

Visuel cbservations in the explosion area indicated a possible deficiency in
rock-dusting, so dust surveys were made in areas of the mine (5 flats right
b msins left, b mains 4 left 5 butt left, and 4 mains left) not affected by
the explosions to determine if rock-dusting was satisfactory in these
sections, and also as an indication of what might have been in 8 left prior
to the explosions. Of the 225 samples collected in these nonexplosion-
aeffected areas (see table 1), 24 percent were below the required minimum of
65 percent incombustible. However, the deficient areas were relatively
small.

The hearings disclosed that loose cosl on the entries and in the crosscuts
was cleaned up promptly after the crosscuts were tapped, but that coal
spillage was not promptly removed from the shuttle-car runways and occa-
sionally blanket rock-dusting was done in face areas before all loose coal
and coal dust had been removed. It was further revealed that rock-dusters
were used for other work, but management maintained that a regular schedule
of rock-dusting was and is being followed.

Further testimony during the hearings revealed that 53 loaded cars and one
partly loaded car of coal were in the section (2 loaded and a partly loaded
car near the loading ramp between 89 and 90 erosscuts, 10 cars in 84 cross-
cut, 36 cars extending inby from 45 crosscut, and 5 on the right side pickup
at 72 crosscut). Sixty-three tons of coal were swept from these cars by the
forces of the explosions, and that portion smaller than 20 mesh would have
been fuel to propagate the explosions. This tonnage figure was determined
by comparing the average weight of coal in cars loaded before the disaster
with the average weight of coal in the cars in the disaster area. Testimony
elso revealed that it was believed that the explosion originated from an
ignition of gas in the face area of B left and was propagated by the above-
mentioned coal dust in addition to 1,400 or more pounds on the mine f£loor
resulting from tirber hitches cut in the ribs between 76 and 77 crosscuts
No. 5 entry and other coal dust in the entries. This same testimony,
together with the directional forces observed during the investigation

(see appendix E), disclosed that the explosions appeared to travel the
haulageways end parallels (intake alrways) in 8 left, pushing the stoppings

toward the returns on both sides, and that this was because of the fuel
source in the intake airways (coal dust). '



Observation in the explosion area revealed that the boring-type continuous
miner leaves rather smooth roof and rib surfaces to which rock dust does not
readily cling, but coal dust does because the surfaces are wet when the coal
dust is produced and possibly dry when rock-dusted.

Bureau of Mines experiments have proved that blanket rock~dusting even
though pr. perly done will not always stop an explosion where the roof and
rib dust is not in excess of the 65 percent mininrum incombustible, which
indicates a possible need for additional protection such as some new type
of rock-dust barriers to be installed near the working areas, at loaded-car
storage areas, and in belt-conveyor entries where coal dust 1s plentiful.

Transportation

Permigsible-type and explosion-tested cable-reel shuttle cars were used in
8 left to trensport coal from the face areas. The coal was discharged from
them directly into mine cars that were pulled by trolley locomotives to the
bottom of the Robena slope where they were unloaded by a rotary dump. The
coal was then transported to the surface cleaning plant by belt conveyor.
Men were lowered into and holsted from the mine by elevators at variocus
shaft locations and transported to and from working sections in covered man-
trip cars. Self-propelled mine jitneys were used for miscellsneous trans-
portation requirements. Traffic on the haulage roads was directed by
dispatchers using telephones (trolley and conventional) and by a manually
operated signal system. The track and rolling stock were maintained in
good condition.

Electricit:

Direct-current power, at 550 volts, was provided for use underground by

14 rectifiers and 11 motor-generator sets, with a total rated capacity of
12,400 kilowatts. However, at the time of the explosions, the Bleker sub-
station was not in service. The conversion equipment, installed in 13 fire-
resistant structures on the surface, was interconnected for parallel
operation by automatic reclosing circuit breakers located near the bottom
of boreholes and shafts. In addition to overcurrent protective devices in
substations, 45 automatic reclosing circuit breakers were instalied through-
out the underground d.c. power system. The automatic reclosing circuit
breakers were equipped with e load-measuring device. This device 1s used
to determine the load current that will flow when the circuit breaker is
closed by determining the losd resistance before the circuit breaker 1is
closed. The load-measuring device responds to the difference in voltage
drop measured across one-half of a load-meesuring resistor, as compared
with the voltage drop measured across the other half of the load-measuring
resistor and the load resistance in series. The device will operate to
close the circuit breaker when the load resistance increases to a pre-
determined value. If, for example, a zero resistance fault exists in the



system inby the circuit breaker, the device will prevent the breeker from
closing. The load-measuring resistor is bridged across the circuit breaker
to provide a test current of epproximately 30 amperes. It is therefore pos-
sidble to energize the underground power system with this test current by

one or more conversion unlts feeding power into the system. Power wires
vere supported on well-installed insulators, and cutout switches were pro-
vided at reguired locations. Devices for protection against lighining were
installed on power-transmission circuits that entered the mine through
shafts and horeholes. Polarity of the trolley wire was positive. (See

appendix H.)

A central supervisory control system for mine ventilating fens and sub-
stgtions was installed in the Colvin substation. The system provides
continuous monitoring of 7 ventilating fans and remote operation of 22 mine-
feeder circuit breakers located in all substations except Colvin. The
clrcuit breakers in Colvin substation are manually operated, end others

are monitored on a programmed schedule. A minimum of approximately 4 min-
utes is regquired to open all circuit breakers connected to the supervisory
control system, and complete removal of electric power from the mine is
usually accomplished in approximately 8 minutes.

Visible and audible signal devices are installed at each fan location, and
they supplement the signals sent back to the supervisory control system in
the Colvin substation from each fan. An audible horn and visible light
signaling device was installed in and on the outside of the Colvin hoist
room which is adjacent to the substation. When an indication of a fan
failure Is received at the control center, the holsting engineer or other
qualified persons are instructed to remove all electric power from the mine.
This function is accomplished by opening the Colvin substation circuit
breekers manually, and all other substation circuit breakers are actuated
through the supervisory control system.

A1l main exhaust fans are equipped with various protective devices, which
include instantaneous and inverse time overload relays, phase failure or
reversal, incomplete starting sequence, bearing temperature, and reduc-
tion of water gage. Stoppage of the fan for any reason will cause a
Primary audible end visible signal to be given at Colvin shaft through

the remote fan signal system. Supplementa
. ry audible and visible signals
will function simltaneously at the affected fan.

Buring the February 1962 Federal inspection, operators of electric face
equipment made suitable tests for methane before electric equipment
was taken inby tpe last open crosscut and at frequent intervals while such
equipment was bglng operated in the face regions. Testimony by witnesses
:gring‘the hearings revealed that tests for methane were not made before

: ectric equiprent was energized. However, tests for methane were made

B face areas before the machines were advanced to the face.
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The electric face equipment in 8 left section consisted of two permissible-
type Goodman 400 boring machines, six Joy 10-SC shuttle cars {one permissible
type and five explosion-tested type, which were similar to permissible cars
but were manufactured before the Bureau of Mines tested cable-reel shuttle
cars for per.issibility), two permissible-type auxiliary ventilating fans,
two permissible-type Joy 11-BU loading machines, and one permissible-type
Joy 10-RU rubber-tire-mounted cutting machine. Fire-resistant-type
(polyvinyl-chloride-jacketed) trailing csbles were used on face equipment
in this section, and each cable was provided with a power tap and suitable
fuse or a fuse and circuit breasker. Trailing cables comnected to electric
face equipment were thoroughly examined end tested, but no defects were
found. As a result of heat developed by the explosions, the plastic
jackets of numerous trailing cables were deformed. Only one trailing
cable contained more than the allowasble number (five) of temporary splices,
and the splices were well made. Tests for continuity of frame-ground wires
were made, but defects were not indicated.

The electric equipment in 8 left section was examined during the investiga-
tion, and the following permissibility defects were found in the permissible-
type equipment:

1. A substitution of trailing-cable size and type and omission of packing
in the cable packing gland resulted in an opening in the contactor compart-
ment of the Jeffrey auxiliary fan in 91 crosscut between Nos. T and 8
entries. The packing gland was designed for a No. 10 three-conductor Type-W
round cable, but a No. 6 two-conductor Type-G flat cable was used. The
cable conductors were separated and the negative power conductor was bare
at the entrance to the packing glend.

2. The Goodman boring machine in No. 8 entry had an opening in excess of
0.004 inch in a cable connection box for the pump motor. A cap screw was
glso missing from the cover plate. The trailing-cable packing gland at
the entrance to an isolating-switch compartment was not packed. The cable
wes not provided with a hose conduit and was not clamped securely. In
addition, the machine was equipped with the following electrical components
not covered by Bureau of Mines approval: A compartment containing an iso-
lating switch, the headlight and resistor were replaced with other types,
8 connection box was installed in the pump-motor circuit, the control switch
for the pump motor was relocated and replaced with a switch of different
design, and an emergency-stop switch was added.

3. A hose conduit for the pump-motor cable was not clamped to & connection
box on the Joy 11-BU loading machine in No. 7 entry between 89 and 90
crosscuts. i

i, The trailing-cable packing gland at the entrance to the main contactor
compartment was inadequately packed on the Joy auxiliary fan in 91 crosscut
between Nos. 3 and 4 entries. A 19-inch length of 1/k-inch packing 1s
required, but only 6-1/2 inches was used. ,
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5. The following defects were found in the Goodman boring machine in
%2 crosscut between Nos. 6 and 7 entries: An inspection cover in the main
contactor cowpartment was not provided vith a locking screw, an cpening was
present in the main contactor compartme:t as a result of the entrance of
the rotor-motor cable into the compartment without the use of a suitable
packing gland, the emergency-stop-switch control cable was connected to
other cables in the connection box in a hephazard manner, the isolation~-
switeh and emcrgency-stop-switch control cables were not clamped and the
hose conduit was inadequate, and packing was not used in the cable packing
glends in the isolating-switch compartment. This machine was equipped with
the following components that are not covered by Bureau of Mines approval
for this type of machine: A compartment containing an isolating switch,

headlight and resistor, and an emergency switch.

6. The headlight cable and hose condult on a Sullivan T-AU track-mounted
cntting machine in No. 5 entry between T6 and 77 crosscuts were severed,
possibly by the explosions. This machine was not used inby the last open
crosscut, since trackless mining methods were used at the face.

7. Openings in excess of 0.004 inch were present in the main contactor,
resistor, and conveyor-motor control compartments on a Myers-Whaley track-
mounted losding machine in No. 5 entry 62 crosscut. Many cap screws on the
matn contactor compartment cover plate were loose, and the motor cable hose
conduit at the entrance to the main contactor compartment was broken. This
machine was not used inby the last open crosscut, since trackless mining
methods were used at the face.

These deficiencies in the permissible-type equipment indicated general sub-
standard inspection and maintenance of such equipment.

Defects in permlssibility were not found in other permissible-type face
equipment. An examination of the five explosion-tested-type shuttle cars
used in face areas disclosed no openings into electrical compartments;
however, an opening in excess of 0.004 inch was found in the main contactor
compartment of a Joy 10SC1F (explosion-tested-type) shuttle car in No. 2
entry 50 crosscut.

The electrical controls of the Goodman boring machine and Joy shuttle car
in the slant between Nos. 7 and 8 entries were found in the operating
position. The control switch on the Jeffrey fan in 91 crosscut is a
momentary-contact type, and therefore a definite determination as to
wﬁfther the fan was in operation could not be made. The position of elec-
trical controls found on the Goodman boring machine in 92 crosscut (left
side}, Joy auxiliary fan in 91 erosscut between Nos. 3 and 4 entries,
shuttle cars, and other electric face equipment indicated that they were
not in operation at the time of the explosions.

An exsmination of the electric face e
. . quipment disclosed no electrical faults
except a headlight circuit in the main contactor compartment on the Goodman

12



boring machine between Nos. 6 and 7 entries. The conductors had been
severed. Testimony during the hearings revealed that the headlight was
not in oper.“ing condition for several days prior to the explosions.

There was no evidence of burning in the control compartment of the auxil-
iary ventilating fan between Nos. T and 8 entries.

A distance of 4.75 inches was measured between the frames of the shuttle
car and the boring machine in the slant between Nos. T and 8 entries.

Illumination and Smoking

Permissible electric cap lamps were used for portable illumination under-
ground. Smoking was not permitted or observed underground during any
Federal inspection, and searches for smokers' articles were conducted
frequently. Smoking material was not found in the section or among the
personal effects of the victims, which is substantial proof of strict com-
Pliance with a no-smoking requirement.

Mine Rescue and Firefighting Facilities

A total of 24 trained and active menbers of mine rescue teams and 3 trained
and active station attendants were available, and 29 McCaa self-contained
breathing apparatus were maintained at the Central Rescue Staticn at Robena
No. 1 mine (Colvin shaft). Also 12 Chemox half-hour oxygen-generating self-
contained breathing apparatus were available in various company mines in the
district. In addition, other fully equipped and trained mine rescue teams
vere available at other mines within a 30-mile radius.

All employees in the Robena No. 3 mine carried self-rescueis on their
persons, and two gelf-rescuers were kept on each locomotive. In additionm,
two universal gas masks were stored at each loading ramp and belt head.
Each mine jitney was equipped with one universal gas mask.

Suitably marked escapeways were available from each working section to ?he
surface. A check-in and check-out system provided poslitive identification
upon each person underground.

Firefighting equipment consisted of waterlines from the surface to gach
working section, air lines that could be converted readlly to wgterlines,
hose trucks located at strateglic points along haulage roads, and dry-type
chemical fire extinguishers on each piece of mobile equipment_ln the wmine,

at belt heads and tailpieces, and at permanent electric instailations. gish-
pressure rock-dusting machines, with ample supplies of rock dust, a?d 31:eam-
generating machine, with an ample supply of foaming agent, were availaoic for
firefighting service.

13



STORY OF EXPLOSIONS AND RECOVERY OPERATIONS

Activities of Bureau of Mines Personnel

About 3:00 p.m. December 6, 1962, Edward J. Sullivan, superintendent of
Robera No. 2 mine, informed Gerald D. Young, Federal coal mine inspector,
Waynesburs, Pennsylvania, that 16 men were trapped in the Frosty Run section
of Robena No. 3 mine. Young informed the Pittsburgh office of the Bureau
of Mines of the occurrence immediately, and then notified Federal Coal Mine
Inspector Jomes B. Shannon, also from the Waynesburg, Pennsylvania, office.
Shennon was making an inspection of the Robena mine and was traveling the
return sirways of Robena No. 1 mine (Colvin shaft) with I. J. Menarcheck,
rine foremsn, at the time of the occurrence. Shannon hed left the mine
property ebout 1:20 p.m. and was unaware of the occurrence until contacted

by Young.

Young end Shannon errived at the mine about 4:00 p.m. and conferred with
carpany officials on the surface. Shannon accorpanied a mine rescue teanm
into the mine to join another team and company officials already under-
ground, while Young remained on the surface to check the fan (Frosty R\m),
determine the quality of the air returning from the mine, and relay to the
Plttsburgh office of the Bureau of Mines any informstion gained by Shannon.

The following Bureau of Mines personnel assisted in the recovery operations
andfor subsequent investigations and hearings:

F. Delbert Baker Earl M. Klees
Richard E. Barr Ralph I. Krek
John Barry James B. McCarty, Jr.
James A. Bennett Thomas J. McDonald
Joseph S. Bochna : Donald W. Mitchell
Jennings D. Breedon John Nagy

Wilburm C. Cagley John A. Noon

John T. Callshan David T. Perry
Gordon W. Chaestain Richard H. Reid
Wymar G. Cooper John Risko

Robert T. Davis Earle M. Rudolph
William M. Demkowlcz James B. Shannon
William R. Devett R. Ward Stahl
John S. Eakins Stecy L. Stiles
Omar Elkins Everett Turner
Frank Heffers W. Dan Walker, Jr.
Jobn W. Holecomb Harry F. Weaver
William H. Hoover James Westfleld
Donald W. Huntley Fred A. Williams
Benjamin J. Jones Cerald D. Young
Donald S. Kingery Michael A. Yuhase

Robert J. Kirk Henry Zavora

1



On December 6, 1962, a Withdrawal Order was issued under Section 203(a)(1)
of the Federal Coal Mine Safety Act, debarring all persons from the Robena
mine (Nos. 1, 2, and 3) » except those needed for exploratory and recovery
work. Before the Order was issued the company officials had withdrawan all
men, except those mentioned above, from the Robena mine (Nos. 1, 2, and 3).

Mining Conditions Immediately Prior to the Explosions

The mine was operating normally on the day of the explosions, and the
weather was cold and stormy. The temperatures and barometric Pressures
from 6:00 a.m. December 4 to 6:00 a.m. December 7, 1962, recorded at
Morgantown Municipal Airport, Morgantown, West Virginia, are listed in
appendix C. The barometric pressure dropped from 30.04 at 6:00 a.m.
December 4 to 29.35 at 1:00 p.m. December 6, 1962. The temperature ranged
from & high of 61° F. to a low of 27° F. during the same period. It is the
opinion of the Bureau investigators that the variation in atmospheric pres-
sure did not contribute materially to the explosions.

The reports of the examinations by the fire boss and assistant mine foreman
made on the last production shift (4:00 p.m. to 12:00 irldnight on December 5,
1962) in the 8 left section prior to the explosions indicated that gas had
not been detected in the affected section. However, during the official
hearings on the explosions, a continuous-miner operator on that shift stated
that he had found gas at the intersection of No. 5 entry and the inby radius
from No.5 to No. G entries, and that the alr movement in this area was
sluggish. He stated also that the sectlion foreman was present when the gas
was found and ordered a check curtain erected tc improve the ventilation.

A bratticeman on the same shift stated that he was present and observed
that the continuous-miner operator did detect this gas. The foreman insisted
that ges was not found on this shift, and that he had never found gas during
his 2 months' supervision of the section. Furthermore, the section foreman
on the construction shift, who made the preshift examinations for the day
shift, stated that he had not found any gas in this section during the

2 years he supervised cperations therein. The report of the preshift exeam-
iner (construction foreman) made prior to the entrance of the 8:00 a.m. to
4:00 p.m. shift on December 6 indicated that gas hcd not been detected in
this section. The hearings disclosed that, In addition to supervising con-
struction work in the 8 left section, the construction {oreman nede preehift
examinations in both 7 right and 8 left sections, nzcessitating travel of
about 12 miles during the shift, 6 miles of which was by locomotive between
sections.

Evidence of Activities and Story of Explosions

The day shift entered the mine about 7:00 a.m. December 6, 1962, and those
working in the 8 left 4 main butts area arrived at the work area about
7:30 a.m., according to the preshift examiner (construction foreman) who
met and conversed with the foreman of the oncoming shift. The 37 persons
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in the 8 left area consisted of two production crews, comprised of a
continmous wining-machine operator and Lwo shuttle-car operators each and
@ roof-bolters who worked wherever bolting was necessary; thus the bolters
may be with either machine. If the regular bolters were busy in one aresa
and the place being worked by the other machine required bolting, the machine
sperator and shuttle-car operators would do the bolting. The bratticeman,
machenic, and a Joy 11-BU operator and 2-man section transportation erew
served both machines. These 13 men were under the supervision of the pro-
auction foreman. Others in the area were 14 construction men and a foreman,
2 repairmen and a foreman, 3 engineers, and 2 main-line transportation men.
Since all persons in the section perished in the first explosion, it can
only be presumed what work was in progress when the explosion occurred.

Comparing the extent to which pleces hed been driven on the previous pro-
duction shift end the places where men and machines were found after the
explosions, the following work or activity pattern was established: The
radius being driven from No. 5 to No. 6 entry had been extended from the
58-foot mark, cut through to No. 6 entry, and driven 16 feet beyond No. 6
entry where the machine was stopped with the controls in the "off" positiom.
The machine operator had joined the section foreman and engineers at the
Junction of 91 crosscut and No. 7 entry. The auxiliary fan furnishing air
to the faces of this place had been shut down after the inby radius had cut
through to No. 6 entry, making the radius a dead-air space. ' Later tests
simlating ventilation conditions presumed to exist before the explosions
proved that the radius between Nos. I and 5 entries was a dead-air space
and the area between Nos. 5 and 6 entries showed a slight air movement.
?ith the awxdliary fan in operation, the length of tubing (200 feet)
installed reduced the fan intake to about 3,300 cubic feet a minute, and
fhe low-alr velocity moving through the radius may not have properly venti-
lated this area. No. T entry had been extended from 63 feet inby 91 cross-
cit to about 85 feet. The slant off 91 crosscut between Nos. 7 and 8
entries had been advanced from the 60~foot point and coal was being mined
gt the time of the explosion, since the machine was at the face with con-
trols in the "on" position, a shuttle car under the continuous-miner boom
was partly loaded and the conveyor control was in the “"on" position, the
shuttle-car operator was on the seat, and the continuous-miner operator

was found outby the machine controls neer the shuttle-car operator. The
auxiliary fan ventilating this place must be presumed to have been oper-
ating, since it furnished air to this working place and the nip was on the
pgwerline. The location of the spad supports indicated that the tubing was
? ?ut 32 feet from the face. The continuous miner was cutting a hard clay
vein extending over much of the face. Other persons in the section were

gz%§§sat points where they might have been in the performance of their

gz; firzt indication of trouble in the mine was noted by two répairmen, vho
compie:sozomileged repairing a compressor in the combination fanhouse and

ctértnd t s.at on. According to John Syrek, repairman, the compressor was
g8 2d at 1:00 p.m., and the two repairmen went to the lamp section of the
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Appendix A

Victims of Explosions

Years experi- Years experi- Dependents
ence in this ence in Marital (incl. children
Neme Age Occupation occupation coal mines status under 18)

Adam Andrews, Jr. 45  Cutting-Machine- 15 2k Married Wife

Operator Helper .
Norman A. Benninghoff 57 Machine Repairman 8 27 Married wife
William J. Blacka 43 Transitman 17 25 Married Wife and 2 children
Jemes K. Boyd 43  Contimuous Miner 6 months 22 Married dife end 4 children

Faceman
Alvert F. Bronakoski 18 Cooperative Student 2-1/2 2-1/2

months months
Nicola Caromano 57 Mason, Inside 3 32 and 1 child
Albert Cavalcante 48 Machine Repeirman 6 27
Frank Rainzer, Jr. 40 Continuous Miner 2 21 end 3 children
' Operator

James W. Hribal 39 Assistant 'Miné Foreman 12 21 and 1 child
Frank Hudock 51 Roof" Bolter ’ k| 33 and 3 children
Andy J. Hvizdos LT Motorman 17 25 and 1 child
Andrev K. Kafyuch sh Cutting-mchine Operator 2 29 h
John Kerlyak 38 Timberméan ™ 15 20 and 2 children
Arthur Lebons 37 Mason,‘Inside 6 18
Chdarles Laucher 49 Continuous Miner T 29 end 4 children

Opera.tor
Alex Marra S 62 Rock'Driller 2 3k
John E. Ma.rtoncik ,Jr. 45 Motorman - 3 months 23 and 1 child
Elmer W. McCarn 48 Roedman. b LI 27 and 2 children
Orrin E. McDowell: L6 21 25 and 2 children
Ernest Mollica 58 15 38
Homer F. Pitts 37 10 * 19 e and It chilédren
Samuel Rain 4T 16 et ee children
Franklin H. Rifenburg 51 T w1 28 ¢
Alien J. Sanner " kg 2 e e and 1 child
John M. Sentér 53 16 o8 e and b children



service bulilding about 50 feet from the compressor station.
entering the lamp area, Syrek was apprised Ly Paul Honscker. his helper
that the audible fan signal was sounding an alarm. Looking'out the win&ow
Syrek said that he saw a white cloud of dust issuing from the nearby ele- ’
vator shaft. He immediately went to the fan and found it stopped and was
soon joined by Honseker and Ernest Benchek, the lampman. He told Benchek
- not to star. the fan bu® to call the mine superintendent and Robert Rennie,
surface maintenance foreman, whose headquarters was at Colvin shaft (Rovena
No. 1) and who was in charge of all fans. He also asked Honseker to check
the air line leading to the shaft, as he thought it might have ruptured
causing the white dust cloud.

Soon after

In the meantime, Donald Sherrow, an electrician, upon telephoned instruc-
tions from Rennie, had arrived from the nearby Blaker shaft, checked the
fan and, finding nothing wrong, started it.

One might conjecture at this point that the fan should not have been
started, since neither a power failure nor mechanical difficulty was indi-
cated by the various safety devices on the fan. Certainly the fan chart
would not indicate a mine difficulty, since the pressure would drop to
zero when the fan stopped. The only apparent indication of trouble under-
ground was the dust cloud which emerged from the shaft, and this was not
interpreted as an explosion.

The hoisting engineer and Rennie deenergized the mine immediately through
the substation supervisory-control equipment, headquartered at Colvin
shaft, and Rennie then remained near a telephone awaiting further instruc-
tions. He stated that the fan was restarted at 1:10 p.m. Soon thereafter
he received a call from Sullivan, superintendent of No. 2 mine, saying that
Nos. 2 and 3 mines were ready for power. Sullivan had received the message
concerning No. 3 mine after a call from Misiak, mine foreman of No. 3 mine.
Shortly thereafter Wydo, superintendent of No. 3 mine, called Walter Cook,
assistant general superintendent, and informed him that the affected fen
(Frosty Run) was operating and everything was 0.K.

Wydo had been underground in the Garards Fort area when the first fan
stoppage occurred, but upon learning of the trouble went immediately to
Frosty Run, and the fan was operating when he arrived. Soon thereafter
Wydo called Rennie telling him to put the power on, and Rennie stated that
he had received this message from Sullivan but had no message from No. 1
mine, except that a company inspector, James P. Flynn (former superintendent

of No. 1 mine), had said that No. 1 mine was 0.K. for power. Wydo replied,
' "That is good enough for me; put the power on.” This action had been teken
without knowledge of conditions in the 8 left section whereas other sections
had been contacted.

‘Accérding to Rennie, the mine was only partly reenergized (not ell of the

13 substations were restored) when the Frosty Run fan stopped again and the
mine was again deenergized by the holsting engineer.
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After this second fan stoppage Wydo, recognizing an unusual occurrence,
called Remnie via the superintendent's clerk at No. 1 mine to keep the power
off. Re further told the mine foreman to pull power switches underground
cutby Frosty Run bottom to moke certain that power would not enter the
affected area and, further, sent an electrician to lock out the breakers

on the Mason and Frosty Run substations, the only stations feeding directly
into the ares inby the power switches deenergized by the mine foremenm.

After the second fan stoppage, at which time Wydo was at Frosty Run giving
varions instructions and had observed the emergence of black dust from the
downcast {elevator) shaft, other officials arrived and plans were made to

cope with the underground trouble.

Another indicetion of trouble in the mine was noted by an assistant mine
foreman, who observed a small cloud of dust as he epproached the Frosty

Run shaft bottom from 5 left 4 mains on & mine Jitney. This, together with
& fluctuastion and subsequent loss of power in the trolley line, caused him
to conclude that a trip had wrecked somewhere inby the Frosty Run shaft,
never realizing that he had witnessed & result of the first explosion.
Then, while walking toward Ut mains to find the trouble, the assistant fore-
man and a mechanic, who was following him gbout 200 feet distant, were
knocked down but not injured dy the second explosion.

Recovery Operations

Soon after the second explosion, recovery operations were started and mine
rescue teams were summoned. It was soon discovered that the forces of the
explosions had destroyed stoppings, the air was short-circuited about

k,000 feet from Frosty Run shaft bottom, and explosive and noxious gases
permeated the atmosphere inby this point. Thus it was necessary to explore
all entries leading to 8 left with self-contained oxygen breathing spparatus
to ascertain the presence of and extinguish any fires before ventilation was
reestablished. The following procedure was established and essentially
followed during the entire recovery cperations, which encompassed about
8,500 feet of the 10- to ll-entry system and connecting crosscuts. A mine
rescue team or teams equipped with oxygen breathing spperatus would explore
all entries for varying distances up to 1,000 feet but generally not more
then two to three crosscuts (200 to 300 feet), erect temporary stoppings
across all the entries at the inby point of exploration, and return to the
fresh-air base. One or more fully equipped rescue teams were kept in readi-
ness at the fresh-air base should an emergency arise while exploratory work
vas being conducted. The area thus explored would then be ventilated pro-
gressively until all gas had been removed and fresh air extended to the
advance'?arrier in all entries. A new base would then be established at

the barrier and the procedure repeated. Any fires found during the explora-

tion by apparatus crews would be extin
guished before any attempt was mad
to ventilate the explored area. Y o e )
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The recovery was a long and tedious operation, taking from about 3:00 p-m.
Decenber 6 until the morning of December 11, 1962, when the face area was
finally ventilated. The recovery procedures were supervised by management
personnel with the continuous assistance of the Secretary and staff of the
Pennsylvania Department of Mines and Mineral Industries, as well as the
Assistant Director--Health and Safety and staff of the Burecau of Mines.

The then Acting President, the Director of the Safety Division, and other
representatives of the United Mine Workers of America kept in constant con-
tact during the recovery operations.

Six mine rescue teams of the United States Steel Corporation and seven teams

from other companies participated in the recovery work, and the names of the
members are listed in appendix B.

The successful completion of the recovery operations in the face of extremely
hazardous conditions without a single injury demonstrated the competence and
efficlency of all those who had to do with supervising and directing the
operations. The Bureau of Mines pays special tribute to the members of the
superbly trained mine rescue teams who provided the manpower, the unique
skills flawlessly coordinated, the comprehension, and the oneness of purpose
that are so vitally important in such a dangerous, exacting business.

The body of the first victim was found at 3:15 a.m. December 8 and the last
was brought to the surface at 2:04 p.m. December 11, 1962. The face area
was temporarily ventilated about 9:00 a.m. December 11 so that the remaining
victims could be removed from the mine without the use of oxygen breathing
apparatus.

After the last victim had been removed from the mine it wes decided that the
investigation would beglin December 17, 1962. The official hearing was
started January 3 and ended January 15, 1963.

During the interim period the area was patrolled contimuously by teams com-
posed of company, State, and Bureau of Mines personnel, and ventilation was
further improved throughout the entire explosion area by replacing temporary
ventilating devices with permanent stoppings. Any equipment moved by neces-
sity to expedite ventilation improvements was carefully surveyed, located,
and marked for further scrutiny.

When the recovery work and investigation were completed, the explosion area
and other sections that sppeared to be deficient in incombustible content
were re-rock-dusted. Defects found in electric equipment and other sub-
standard conditions in the explosion area as well as in other sections of
the three mines were corrected. Field approval for modifications to the
Goodman 400 continuous mining machines was requested by management and
granted by the Bureau of Mines on January 29, 1903.

A special inspection was made of Robena mine (Nos. 1, 2, and 3) on
December 21-22 and 27-26, 1952, and the danger described in the Withdrawal
Order issued December G was found to be abated to the extent that on



Decerder 28, 1962, the Director of the Bureen of Mines revised the Order
%o permit gperation of the Robena mine (Nos. 1, 2, and 3), except the areas
beginning at the equalizing overcasts inby the Frosty Run shaft, Robena
No. 3 mine, which included 8 left and 4 main butts right section (explosion
srea). A second speclal inspection made on January 30, 1963, revealed that
the danger described in the Withdrewael Order of December 6, 1962, had been
totslly sbated, snd the Director annulled the Order on January 30, 1963.

INVESTIGATIOR OF CAUSE OF EXPLOSIONS

Investigation Committee

United States Steel Corporation, Coal Division, Frick District

Japes C. Gray Administrative Vice President, Raw Materlals
Jesse F. Core Vice President, Operations-Cecal

E. B. Relson Assistant Vice President, Coal Production
¥Woods G. Talmen Assistant Vice President, Coal Staff
Ralph C. Beerbower, Jr. General Superintendent

W. E. Cook Assistant General Superintendent

Wayoe D. Snell Chief Mine Inspector

Qran Hartzel Mine Inspector

F. P. Flynn do.

Ieo Pliss do.

A. R. Werft Chief Englineer

Robert R. Godard Assistent Chief Engineer

George Person Rlectriecal Engineer

Michael Wydo Superintendent, Robena No. 3 mine

Marion Misiek Mine Foreman, Robena No. 3 mine

H. 0. Hess FElectrical Maintenance Foreman

United Mine Workers of America

Charles Ferguson Director, Safety Division
Rex Lguck United Mine Workers Journal
John L. Mayo President, District b
gzg:e C;s:tdy Representative, District L
t attaron
e agttar Safety Committeeman ,dgocal Union No. 6322}.
Paul Simon do:

Pennsylvenisa Departmeit of Mines and Mineral Industries

Lewis E. Evans Secretary of Mines and Minerel Industries

Lester D. Kimmel Stat
W. Roy Cunningham ate Mine InSPeCtor&OBituminous
Edward K. Connor do.
J. M. Muchnok do.
ﬁi’m J. Onuscheck do.
>in Johnson .
Steve Marsinek State Electrical Insggctor , Bituminous
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United States Bureau of Mines

James Westfield Assistant Director--Health and Safety

T. J. McDonald Assistant to District Supervisor
llealth and Safety District B
R. Ward Stahl Mining Health and Safety Engineer
R. J. Kirk Federal Coal Mine Inspector
Ralph I. Krek Federal Coal Mine Inspector (Electrical)
John A. Noon Federal Coal Mine Inspector

A Qdeteiled examination of the area affected by the explosions was carefully
made by the entire investigating committee. To expedite the work of such a
large group, the commlttee was divided into four teams, each composed of
representatives of the respective agencies. Each team was provided with a
work book containing a mine map properly inseribed so that when the examina-
tion was completed each agency had a complete record of the findings. At the

end of each shift the data collected were transferred to a large-scale map
for final record.

The machines in the explosion area were studied by electrical inspectors of

the interested groups, and their findings have been recorded heretofore in
this report.

The flame safety lamps in the explosion ares were tested in the Bureau of
Mines gallery provided for this purpose, but no lemp transmitted an internal
explosion to the gallery; thus the lamps were eliminated as a source of
1gnition. However, one Koehler lamp contained a Wolf chimney and igniter,
and a Wolf lamp contalned an asbestos gasket under the gauze, which rendered
these lamps nonpermissible.

An analysis of the fan charts of the three main ventilating fans serving the
No. 3 mine is given in appendix G.

Hearings conducted by the Pennsylvania Department of Mines and Mineral
Industries, beginning January 3, 1963, were headed by Hon. lewis E. Evans,
Secretary of Mines and Mineral Industries, assisted by State mine and elec-
trical inspectors. Mr. Evans invited representatives of the United Mine
Workers of America, the United States Steel Corporation, and the Bureau of
Mines to participate in the interrogation of anyone who might have knowledge
of events prior to the explosions or practices which might have set the stage
for the disaster.

Methane as a Factor in the Explosions

The following evidence proves that methane waes liberated rather freely in the
4 mains and 8 left area of No. 3 mine:

1. The official record books kept at the mine indicate that ges had been

found, slthough not frequently. The mine foreman recorded finding Ggs near
the face of No. 7 entry (referred to as No. O entry in this report) 8 left
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on December 5, 1962. One of the section foremen declared that he had not
fourd gas in the 8 left section in the 2 years he supervised operations
therein, and another section foreman stated that he had not found gas during
bis 2 months' supervision of the section--an unusual experience in any gassy
mine.

2. Air samples collected during the Federal inspection in progress during
the explosions showed a methane 1iberation of 2,260,000 cubic feet in
ok hours from the Frosty Run shaft.

3. Heavy concentrations of methane were found in the explosion area during
recovery operations. One bottle sample collected shead of ventilation
showed 28 percent methane, 1.8 percent hydrogen, and 1.3 percent carbon
ponoxdide. (See sppendix K.)

k. During the rehabilitation of 8 left prior to the official investigation,
an accurmlation of methane was found at the face of I mains inby 8 left.

5. Samples collected on December 18, 1962, in the returns of 8 left inby
50 crosacut after the recovery operations and during the investigation
showed that as much as 445 cubic feet of methane s minute was belng 1ib-
erated from the faces and entry surfaces. (See appendix K.)

6. A ges-emission test conducted by members of the investigating party on
December 19, 1962, after the 8 left section had been ventilated for 8 days,
showed 46T cubic feet a minute of methane being liberated from the 8 left
faces and the return entry surfaces to No. 52 crosscut. (See appendix J
for complete results of these tests.)

T. Numerous gas feeders were observed in the face areas of 8 left during
the investigation.

8. .}Mring the hearings a continuous-mining-machine operator and others
stated that an accumulation of gas had been found at the beginning of the
second shift on December 5, 1962, in the inby radius extending from the

face to the continuous miner that had been pulled back to the intersection
of the radius and No. 5 entry. The assistant foreman stated that he did not
find eny gas at the beginning of the second shift on December 5, 1962.

9. The first explosion started from ignition of a body of methane.

Flame
Vegy heavy soot deposits were found in the faces of working places in 8 left,
and hea.Ky deposits of coke were found at numerous places throughout 8 left
and in 4 mains inby 8 left. Coke was found adhering to the roof and timbers

;xlznghh mains outby 8 left to a point Jjust inby the first radius inby Frosty
shaft. Other evidences of flame included seven smoldering fires along
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4 mains inby and outby 8 left, burned paper, burned and charred timbers
melted plastic brattice cloth, and charred cable insulation. The flame
extended from the faces of 8 left to the faces of 4 mains and to the first
radius inby Frosty Run shaft. (See appendix D.) The most outby evidence
of fire wus a burned rock-dust bag near the first radius inby Frosty Run
shaft. Dust samples collected in the explosion area showed anything from
traces to ve:y heavy coke particles. (See appendix F.)

Forces

Statements of witnesses during the hearings and evidence in the mine indi-
cated that the forces of the first explosion radiated from the faces of

8 left, traversed all entries in 8 lef't, and in general displaced the
stoppings from the intake alrways toward the returns. The forces then
divided and traveled to the face of 4 mains inby 8 left, thence outby

8 left in b mains, diminishing near Frosty Run shaft but still sufficient
in intensity to force dust to the surface through the downcast side of the
shaft a distance of about 2-1/2 miles from the faces of 8 left. (See
eppendix D.) Additional information that substantiates the fact that
forces emanated from the faces of the 8 left entries is evidenced by the
outward pressure that destroyed the metal stoppings in Nos. 1 and 2
entries between 87 and 88 crosscuts and those in Nos. T and 8 entries
between 86 and 87 crosscuts.

The second explosion traversed the same general area and is believed to
have been more violent than the first; however, the forces sbated as they
traveled toward the shaft, but these also caused dust to emerge frem the
surface entrance to the downcast side of the shaft.

Violence occurred throughout the explosion areas, as evidenced by bent
steel crossbars, derailed equipment, blown-out stoppings (153 in number),
demolished overcasts, severed cables, disengaged trolley and feeder wires,
and displaced roof supports.

Probable Point of Origin

Bureau of Mines investigators believe that the first explosion originated
in an area of 8 left face inby 90 crosscut and between Nos. 4 and 8 entries
end that the second explosion originated somewhere in 8 left section.

Factors Preventing Spread of Explosions

The area covered by the two explosions was so extensive that a lack of fuel
possibly was the greatest retarding fector. Rock dust prevented the full
forces of the explosions from extending to the Frosty Run shaft and through-
out the other two mines.

Surmary of Bvidence

Evidence and information educed during the officiasl investigation of and
hearings on the disaster are swmarized as follcws:
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1. There:were two explosions sbout 20 minutes apart.

2. "Tli‘e‘. v:l:‘ctﬁns were killed by the first explosion, as atteste‘d-%"by‘?{fbh'e_fifg.ét @
that some of the watches, including the watch on the body of the outermost:
.etim;-had:been:stopped between:1:03 and;-.;«.;l;:;OS

ining sequence vas changed temporarily from anyes
a more complex system that made ventilation more
direct and control. -

b, 'l'here was no indication that blasting had been done on“the shift on"
which the ‘explosions occurred or that explosives entered into the explosions.

5. Each explosion resulted in stoppage%j"of the Frosty Run fan.
6. Methane was liberated freely from tiie coalbed and adjacent strata.
T. The explosions were propagated by cosl dust.

8. Yoose coal was observed along shuttle-car runways during a recent inspec-—
tion, and the hearings revealed that spilled coal in face areas was not
always removed before rock-dusting.

9. Dust surveys conducted in parts of the mine not affected by the explo-
sions disclosed small areas that were deficient in incombustible material.

10. Permissibility deficlencles were found in seven of the permissible-~
type machines in the explosion area.

11. Since all the workmen in 8 left, origin area of the first explosion,
were killgd, the activities of persons in the area can only be assumed from
their positions and the positions of the machines after the explosions.

12. It is assumed that coal was being loaded at the face of the slant place
between Nos. T and 8 entrles off 91 crosscut, since the operating controls

of the continuous miner were in the "on" position; coal was present on the
conveyor of the continuous miner; the shuttle car was partly loaded with the
conveyor control in the "on" position; the shuttle-car operator was found on
the seat; and the continuous-miner operator was near the shuttle-car operator
along the rib as if fleeing from the face. The auxiliary fan between Nos. T
and B entries in 91 crosscut can be assumed to be operating, since it was the
source of air circulation through the slant place. The contimuous miner in
the radius just-inby No. 6 entry was stopped, as was the fan which caused

ventilation in this face. Other machine
il LG L 3 . ry in the face area indicated no
motion at the time of the explosionms.

13. Bureau of Mines tests of the flame .
safety lamps found in the explosion
area disclosed that these were not a source of ignition. ®
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4. Fouwr pessible scurces of ignition present in the presumed path of gas
travel were: A nip station Just outby 90 crosscut in No. 6 entry; an open-
type motor on a car puller at the right inby corner of 90 erosscut in No. 6
entry; friction sparks from a continuous miner cutting a hard clay vein at ..
the face of the slant off 91 crosscut between Nos. T and 8 entries; and the
suxiliary fen in nonpermissible condition between Nos. 7 and 8 entries.

Discussion of Evidence and Special Tests

The actual ceuse of the disaster can only be presumed, since all persons in
the aren encompassed by the first explosion were killed. Knowing the extent
to which the places were advaunced during the previocus production shift and
the general method of face ventilation from the testimony of both the last
production-shift foreman and the preshift examiner just prior to the shift
on which the explosion occurred, coupled with the position and condition of
men and machines after the explosions, the following conjectural pattern

of activities just prior to the first explosion was established. The per-
tinent points follow:

1. The continuous miner in the radius near the Junction with No. 6 entry
was stopped, having cut through to No. 6 and edvanced about 16 feet beyond
No. 6 entry. This is substantiated by the controls being in the "off"
position and the operator's body being found at the Junction of No. 7 entry
and 91 crosscut with the bodies of the section foreman and engineers.

2. The auxiliary fan between Nos. 3 and 4 entries, used to circulate air
through the upper radius from No. b to No. 6 entry, was stopped with the
controls in the "off" position.

3. The continuous miner at the face of the slant place hetween Nos. T and
8 entries off Ol crosscut was operating, as attested by the controls being
in the "on" position, a partly loaded shuttle car under the miner conveyor
boom with the conveyor control in the "on" position, coal on the conveyor,
the shuttle-car operator on the seat, and the continuous-miner operator near
the shuttle-car operator as if fleeing from the face. The suxiliary fan
installed in 91 crosscut between the slant and No. 8 entry was presumed to
be operating, since it coursed air circulation through the slant place.

It was also known that a permanent stopping was being built across No. T
entry between 89 and 90 crosscuts during this shift, since the masons were
in the section, the lower course of blocks was in place, other blocks dis-

placed by the explosions had mortar adhering to them, and the mortar marks
gppeared on the roof.

Having the foregoing established, it was assumed that when the suxiliary fan
between Nos., 3 and 4 entries was stopped, air movement through the upper
radius between Nos. I and 6 entries would be sluggish and gas might accumu-
late in this area. Actual tests on January 15, 1963 (see appendix I for
details), disclosed that, when the inby redius cut through to No. 6 entry,
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the suxiliary fan that was used to ventilate the radius received all its air
from the No. 6 entry and thus made the radius between Nos. 4 and 6 entries
virtualiy a desd-air space where methane accumulated. The same teste also
showed that, with the auxiliary fan stopped, the air would move toward the
losding rarp on No. 6 entry. Even though the 8 left face area hed been
ventilated since December 11, 1962, gas started to accumulate near the face
of Ro. 6 entry and backed up at least 20 feet from the face within the
15-ninute test period.

Assuming that the stopping in No. 7 entry between crosscuts 89 and 90 was
completed after the gas had accumulated in the radius between Nos. L and

6 entries, a test was made to determine what action the air might take as
8 result of this entry being closed. This test disclosed that any gas
accumlated in the radius would be moved to the face of the radius, down
Ko. 6 entry toward 91 crosscut and splitting here with a part golng toward
Re. T entry through 91 crosscut and another part traveling toward the ramp
and nip station at 90 crosscut, thence through 90 crosscut to No. T, thence
back through No. T entry to 91 crosscut and joining the air and gas which
had passed through No. T entry.

In passing down No. 6 entry to the ramp this gas could also pass over the
open-type motor of the car puller and the nip station. The total volume of
air ie 91 crosscut containing the aforementioned gas split at the slant.
Five thousand cfm of this air ventilated the face of the slant place where
the continuous miner was cutting a hard clay vein, which could emit sparks
capeble of ignliting methane. The remaining 30,000 cfm of this air passed
across the auxiliery fan which was not in permissible condition.

The special tests on January 15 disclosed that the suxiliary fan between
Fos. 3 snd b entries exhausted only 3,300 cubic feet of air a minute, which
may not have been enough to keep the long radius and face properly ventilated.

A complete description of the foregoing tests and sketches portraying them
are ineluded in appendix I.

Cause of the Disaster

This disaster was caused by the ignition of a body of methane by friction
sparks or electric arc. The methane had accumulated in a portion of the
face deve_lopment that was not ventilated for a short period of time end
was moved over operating equipment when completion of a permanent stopping
in the section resulted in a reversal of face airflow.

RECOMMENDATIONS

1. Insofar as possible, mi
» mining operations should progress from the return-
air side of the section toward the intake-sir side so that any gas emitted

from places alr
activg foos 2 eedy driven will not pass over operating equipment or through
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2. When it is necessary to deviste from the normal or customary plan of
mining, such as starting a new section off a set of entries, a plan of
ventilation should be made and each foreman in the affected section should

be informed about the ventilation changes necessary as places are cut
together.

3. If an auxiliary fan used to induce face ventilation 1s stopped for any

reason, n line brattice should be installed imnediately so the face is con-
tinuously ventilated.

4. When a main fan stops at a gassy mine, immediate action should be taken
to cut off the power and withdraw the men from the face regions of the mine.
When ventilation is restored, the face regions and other places where methane
1s likely to accumilate should be reexamined by certified or competent super-
visors, and, 1f found to be free from explosive gas, power may be restored
and work resumed. However, a main fan should not be restarted when there is
an indication that an underground explosion has occurred until the effect
thereof on the safety of the operation is known » and power should not be
restored until all sections of the mine have been contacted and reported
safe. Where a mine is ventilated by multiple fans and the split system of
ventilation 1s employed, the foregoing should apply only to the area that
is affected by such failure.

5. A special effort should be made to obtain and use larger-capecity
auxiliary fans to assure an adequate amount of air in the rlaces they are
supposed to ventilate.

6. Fan tubing should be kept shead of the machine operator and close
enough to the face to properly ventilate the face area.

T. More effort shall be made to clean up loose coal between loasding remps
and faces, and especially along the shuttle-car rumweys.

8. Flame safety lamps should be maintained in permissible condition.

9. TFrequent and thorough ges tests should be made in active working places
with a flame safety lamp, preferably using e capping flame. FEach time gas
is detected by an official, it should be recorded in the official mine record
books.

10. Where rock dust is applied, it shall be distributed upon the top, floor,
and sides of all open places and maintained in such quantity that the incom-
bustible content of the combined coal dust, rock dust, and other dust will
not be less than 65 percent. Where methane is present in any ventilating
current, the 65 percent of incombustible content of such combined dust shall
be increased 1 percent for each 0.1 percent of methane.

11. Consideration should be given to designing and installing effective a
rock-dust barriers near working faces, in areas where loaded cars are stored,
and along belt conveyors.



12. A regular schedule of rock-dusting should be established and followed
without iuterruption.

13. Permissible-type electric face equipment shall be maintained in per-
missible conditiom.

1h. Not more than & 48-hour supply of explosives and detonators should be
stored in underground section magazines.

15. Electric equipment in face areas, even though pulled back from the
face during 1dle periods or between shifts, should not be energized until
the place has been examined and found to be free from gas.

The following recommendation has no bearing on the explosions but its
adoption should receive careful consideration:

A modification of the fan monitoring and substation control system should
include provisions for removing the power from the mine automatically in
;he &n‘b of main-fan interruption. Such system should have fail-safe
ea’ 8.
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Appendix A (Con.)

Victims of Explosions

Years experi~ Years experi- Dependents
ence in this ence in Marital (incl. children
Name Age _Qccupation occupation coal mines status under 18)
Charles J. Sebeck L1  Roadman 15 22 Married Wife and 5 children
Chsrles J. Seper W Comtinuous Miner 2 months 21 Married Wife and 1 child
Faceman
George L. Speelman 57 Continuous Miner 5 by Married Wife
Faceman
Hurley C. Stalnaker 50 Motorman . 17 30 Married Wife and 3 children
Mike E. Stanik 60 Roof EBolter 6 33 Married Wife and grandson
John J. St. Clair 42 Maintenance Foremen 6 21 Married Wife and 2 children
John . Steech 60 Rock-Loading-Machine 10 k3 Married Wife and 2 children
Opersator
Joseph V. Tokish 43 Pipeman 6 20 Married Wife and 3 children
Charles S. Van Divner 39 Loeding-Maching Cperator é 21 Married Wife apd 3 children
William H. R. Wright 55  Motorman 2 28 Single Sister
Eugene G. Zuzak 46 Bratticeman 17 21 Married Wife and 1 child
Paul C. Zvolenski 40 Motorman 7 19 Married Wife and & children
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Appondix B

Names end Addresses of Personnel of Mine Rescue Teams

That Participated in Recovery Work After the Explosions

Welter Vicinelly, Captain

Walter Scarton
Martin Kines
Richard Murphy
Andrew Kostelnik
Joseph Pennacchini

Tefil Myers, Captain
Herry Bacan

Joames Caffrey

Rex Hartzel

Jemes Richards
Willtiam Caffrey
Charles Zabrosky
Walter Kasgslevich

Alex Whoolery, Captain
Robert Monaghan
Charles Schuessler
Steve Wydo

Jobn Chambers

Willtam Humbert

Ronsld Hartzel

Harry Stacovisk

Arthur Zawacki
Marvin Cates

Frick District Team No. 1

R.D. 1, Box 62
R.D. 1, Box 203

R.Dn l, BOX 221"A
Dixon Boulevard

Frick District Team No. 2

Main Street

168 Maple Street
House 83

72 Iiberty Street
Box 187

512 North Gallatin Extension

Route 88
65 Marion

Frick District Team No., 3

Box 306

House 68, Ralph

R.D. 1, Box 598

Box 86, Footedale Road

House 76, Cumberland Village
'R-Dc l, BOX 70

Box 233

Attendants

R.D, 1, Box 347

Masontown, Pa.
do.
Carmichaels, Pa.
New Salem, Pa.
Brownsville, Pa,
Untontown, Pa.

Smock, Pa.
Carmichaels, Pa.
Remacolin, Pa.
Smithfield, Pa.
Grindstone, Pa.
Uniontown, Pa.
Carmichaels, Pa.
Uniontown, Pa.

McClellandtown, Pa.
Hibbs, Pa.
Uniontown, Pa.

New Salem, Pa.
Carmichsels, Pa.
Greenshoro, Pa.
Smithfleld, Pa.
McClellandtown, Pa.

New Salem, Pa.
McClellandtown, Pa.



Ted R. Hollin, Captnin
Charles S. Steel

Albert: Wagers, Ceptain
Frank’ Bi11ings

John Bodner

Russel Burge

John Dickinson

Appendix B (Con.)

Lynch Distxict Team

Eox 763

Cary’ Digtrict Team

Tennessee Coal and Irorn Team

Robert E. Burdette,
Captain
William D. Powell
Eugene B, leslie
Robert C. Bice
leonerd N. McCarty
Jesse E, McGill

Robert A, Dietz

E. L. Baker

John Q. Pugh
Richard B. ‘Johnson

613 Glenpark Drive

Route 13, Box 468
1312-44th Street West
P.0. Box 12 '

1129 Beflin Avenue
Box S7

Attendants

222 Highland Drive

533 Clearview Road
1016-58th Street South
ks Ridgewood Avenue

Pursglove No. 15 Mine Team

Louls Krushansky, Captain 206 Rhode Island

Perry Sheets

John Pysh

Luther B. Simpson
Paul Evenoff
Robert Verbosky

Robert H. Williamson

Route 1, Box 246
Route 1, Box 2

629 Protzman Street
Attendant

912 Stewart Street

Iynch, Ky.
do.

Gary, W. Vai
Welch, W. Va.
Bavaco, W. Va.
Thorpe, W. Va.
Cary, W. Va.

Fairfield, Ala.

Birmingham, Als.
Birmingham, Ala.
Mulga, Ala.

Birmingham, Ala.
Craysville, Ala.

Hueytown, Als.

Birmingham, Ala.
Birmingham, Ala.
Feirfield, Ala,

Westover, W, Va,

Mount Morris, Pa.
do.

Wana, W. Va.

Cassville, W. Va,

Morgantown, W. Va.

Morgantown, W. Va.



Phillip Bines, Captein
Woodrow Brinegar

John White

Worth Greer

Rev. Robert Fox
Charles Jimmie

James A. Beck, Captain
Nello Menozzi

Edward Zemaitis

Amzi Snyder

Joe Astorino

Charles Morgan

Leslie G. Black,
Safety Inspector

William Parisi,
Director of Safety

John Tosic, Captain
James B, Campbell
Mike Wallo

Francis R, Williams
William lendvai
Angelo Grosso

Rudolph Milovac, Captain

James Bartoroni
Theodore Fazzari
John Machesky, Jr.
Richard Machesky
Pete Shensnl, Jr.
Raymond E. Boyles

Appendix B (Con.)

Osage No. 3 Mine Team

402 Sanford Street
537 Milford Street
202 Savensh Street
Box 116
Route 1
Box 1Tl

Montour No. 4 Mine Tesm

5361 Main Street
2501 Milford Drive
Box 38

R.D. 2, Box 253
2836 Washington Road
Box 53 ‘

Attendants

R‘D- 1

Mathies Mine Teem

1301 Edna Street
ReDe 3
496 Regent Straet
Box 382
417 Walde Street
Boax 33

Mather Collieries Team

B-3

Morgantown, W, Va.
do.

Westover, W. Va.

Dellslow, W. Va,

Mount Morris, Pa.

Rivesville, W, Va.

Bethel Park, Pa.
do.
Westland, Pa.
Canonsbhurg, Psa.
Bridgeville, Pa.
Iavrence, Pa.

Eightyfour, Pa.

Mount Lebanon, Pa.

Pittsburgh, Pa.
Finleyville, Pa.
Bouston, Pa.
New Eagle, Pa.
Pittsburgh, Pa.
Houston, Pa.

Mather, Pa.
do.
Jefferson, Pa.

Mather, Pa.
do.
do,
do.
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Al;gg!_xe_gy-»Pitts‘burgb Coal Campsny Team

Denie E. Campbell, 61 Memorisl Drive, Logans
Ceptain Ferry Beights

Williem E. McCullough 1819 Kimball Avenue

Ieo . Malobisky 31k Kertis Avenue, Lugans

. Ferry Helghts

Joseph A. Waitkus Bax 252, Parnassus Station

Willism A. Simpson, Jr. 9907 Saltsburg Road

Rebert Couturiaux 201 Dombroski Avenue,

Logans Ferry Heights

Mountaineer No, O Mine Team

Barry Floyd, Captain Box 714
Wiiliam Floyd Box 238
Gecrge Bennis 1239 Bellrun Road
Charles Draft Route 1, Box 186-A
John G. Metz Box 28
George Glover Sycamore Addition
Attendant
Jesse G. Bowers Route 1, Box 15k-A

B-U

New Kenesington, Pa.

Arnold, Pa.
New Kensington, Pa.

do.
Pittsburgh, Pa.
New Kensington, Pa.

Farmington, W. Va.
do.

Fairmont, W. Va.

Farmington, W. Va.
do.

Mannington, W. Va.

Fairmont, W. Va.
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Appendix G

Analysis, Frosty Run Fen Operating Chart

Thursday, December 6, 1962 - 12:55 to 2:00 p.m.

Comment - Inaccuracy of clock mechenism ig such that chart times should be
corrected by possibly plus 8 to 10 minutes to compare with times of the first

fan stoppage, 1:02 p.m., attested to during the official hearings on the
disaster.

Summary - The fan chart indicates that two separate explosions occurred
within the mine, approximately 20 to 25 minutes apart. Both explosions
exerted sufficlent energy acting on the mine ventilation resistance to cause
a8 marked reduction of water gage at the fan. The reduced operating-pressure
protective device functioned and stopped the fan in both cases. Neither
explosion, altbough evidenced on the surface by dust clouds emanating from
the intake gide of the Frosty Run shaft, was sufficlently vioclent to force
open the explosion protective cover plate on top of the return shaft. The
first explosion created sufficient permanent change in the underground venti-
lating system to reduce the normal fan operating pressure frcm 6.2 inches
normal operation to 5,8 inches efter the fan was restarted. The second
exploeion, obviously more violent, reduced the water gage from the previous
5.8 inches to 5.5 inches, as shown after the fan was restarted and remained
in operation. There was no evident damage to the fan or protective devices
by either explosion as shown by the fan having been started cn two
cccasions.

Chronological analysis of the fan chart - Times given as chart times actual
times plus 3 to 10 minutes.

12:55 p.m. Fan operating normal, average water gage reading
6.2 inches.

12:55 - 1:15 p.m, Fan water gage dropped from 6.2 to an average of
0.3 inches, fluctuating both above and below the zero
1ine of the fan chart until the protective reduced pres-
gure switch shut off the fan. This fluctuation was
caused as the result of action of explosion forces
within the mine. The fan remaeined idle for approxi-
mately 15 minutes,

1:15 - 1:25 p.m. The fan was restarted at approximately 1:15 p.m. Llnes
on the chart indicate that the fan did not immediately
find its stable operating point then settled with a
variation of 0.6 inches water gage, average water gage
reading of 5.8 inches. This reduced water gage of
0.4 inches below normal indicates a definite abrupt
reduction in mine resistance, such as short circuits for
alr travel. The fan operated for approximately
10 minutes.
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Appendix I (Con.)
Method

mese tests were conducted by officlals of the United States Steel Corpore-
tion, Coal Division, Frick District, conforning with a general plan previ-
ously accepted by the camission investigating the cause of the Robena
disagter. Observers consisted of representatives fram the Pennsylvania
Departwent of Mives and Mineral Industries, the United Mine Workers of
America, the United States Steel Corporation, and the Bureau of Mines.

Comment

These tests were beneficial and, although conducted under verying assumed
conditions, data were obtained from vhich certain evaluations were made

possible.
Test A-1

ge - To establish airflow direction and air quantities existing immedi-
ately prior to the cut-through between the upper radius and No. 6 entry.

Posltion of equipment -

1. Rine-car trip in No. 6 entry between 89 and 90 crosscuts.

2, Goodman 00 miner located epproximetely 30 feet from face of the upper
mdius.

3. Auxiliary fan located on 91 crosscut beitween Nos. 3 and 4 entries with
tubing extended to normal position near operator.

k., Awcdiiiary fan located in 91 crosscut between Nos. 7 and 8 entries with
18-inch tubing to within 16 feet of slant entry face.

S. Nip station on No. 6 entry just outby 90 crosscut.
Construction changes -~ Close off upper redius by means of a tight check in

line with the left rib of No. 6 entry; close off No. 5 entry with loose
check at upper radius.

Alr-peasuring stations -

1. Measuring stations as shown by number, air readings simultaneous.

2. Ventilation control measures as shown. Stoppings made of metal; canvas
checks and line canvas tight and well installed.

I-2



Appendix I (Con.)

Physical conditions -~ Similar to test A-7 except:

1. No. 6 entry was practically open at its connection with upper radius.

2. left ventilating fan running.

Coment - This condition shows that the ailr volume was increased in the
upper radius with excess sbove fan capacity returning to the right split.

Test A-9

se = To determine condltions with left ventilating fan not operating;
conditions assumed to exist at the time of the explosion.

Physical conditions - Seme as test A-8 except:

1. Ieft ventilating fan not operating.

2. The line brattice in No. 7 entry was removed to a line of spads hélieved
to indicate the location where 1t had been installed previously.

Comment - This shows reversed airflow with:
1. 5,000 cfm returning down No. 6 entry fram face of upper radius,
2. T,600 cfm toward the nip station from 91 crosscut.

3. A flow through the upper radius of 4,500 cfm from ventilation pressure
without the auxiliary fan.

1-6
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Appendix J

Sample Analyses and Results of Gas-Emission Tests
Conducted by Members of Invegtigating Camumittee,
December 19, 1962

On December 19, 1962, during the investigation of the disaster, a group cam-
posed of a representative from the United States Steel Corporationm, the
Pennsylvania Department of Mines and Mineral Industries, the United Mine
Workers of America, and the Bureau of Mines conducted 8 gas-emission survey
in the 8 left faces and return airways outby 8 left. The results are summa-
rized as follows:

Table 1 showe the sample anslyses and liberation from specific face areas,
and the attached map shows sampling and measuring polnts at which samples
were collected and air measurements taken.,

Tahle 2 shows the analyses of samples collected in the return airways outby
the face, which include the methane liberated at the faces. The analyses
indicated that the total methane liberation from the faces and entry sur-
faces from the face of 8 left section outby to 52 crosscut was L6T.L41 cubic
feet a minute when the samples were collected,



Appendix J (Con.)

TABLE l. - Sample analyses and results of gas-emigsion test - face area, Dacember 19, 1962

Quantity Quantity methane
Location Percent in volume Quantity methane liberated from a
Bottle in mine or Carbon alr and liberated specific ares
No. station No, dioxide (ygen Methane Nitrogen  gas (cfm) (cfm) (cfm)
Y-7546 IR 0.08 20.82 0.16 78.94 27,840 bk, 5k
X-5378 I .05 20.84 LIk 78.97 26,975 37.76 6.78
Y-gh37 2R .03 20.80 .17 79.00 11,390 19.36
X-4713 o1 .07 20.88 o1b 78.91 11,220 15.71 3.65
X-h 68 3R .06 20.8k .13 78.97 11,849 15.ko
X-4787 31 .07 20.88 013 78.92 11,233 14,60 0.80
¥-8079 4R .09 20.85 .16 78.90 6,327 10.14
¥-8083 bt 07 20.8k4 .12 78.97 6,567 7.88 2.26
X-h728 SR .03 20.85 11 79.01 26,550 29.21
X-4729 5I .05 20.88 .09 78.98 25,600 23,04 6.17
X-4813 6R .16 20.83 .16 78.85 7,332 11.73
Y-7370 61 .07 20.88 .08 78.97 7,31% 5.85 5.88
Y-8065 TR <15 20.86 .13 78.86 8,880 11,54
¥Y-889L 7T .03 20.88 .11 78.98 8,922 9.81 1.73
Y-8478 8r .08 20.89 .13 78.90 25, 500 33.15
y-9obl 81 .10 20,8k .11 78.95 25,481 28.03 5.12
X-1:811 9R .07 20,86 .13 78.94% 28,210 36.67 36.67
¥-8032 10R -05 20.77 .2k 78.94 28,2, 67.70 67.70
X=-4T748 11R .08 20.88 .11 78.93 28,600 31.k6
X-bhr 111 06 20.88 .11 78.95 26,550 29.21 2.25

I -~ Intake to place

R - Return fram place

Liberation of place or area a R~I
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Appendix J (Con.)

TABLE 2. - Sasnple analyses and methane liberation from face and a
portion of area outby the face, December 19, 1962

Quantity

Percent in volume Quantity methane

Bottle Location in mine Carbon air and liberated
No. or station No. dioxide xygen Methane Nitrogen gas {cfm) (efm)
U-5129 0 entry 53 crosscut 0.19 20.56 1.17 78.08 7,000 81.90
U-513k 1 entry 53 crossecut .21 20.7L 0.79 78.29 14,000 110.60
R-5977 2 entry 53 crosscut <17 20.73 .53 78.57 21,350 113.16
W-9921 7 entry 52 crosscut .12 20.82 .31 78.75 1L, 000 43,40
X-4699 8 entry 52 crosscut .13 20.75 «56 78.56 14,350 80.36
Y-74h42 9 entry 52 crogscut 10 20.75 «T1 R 5,350 37.99

Total 8 left faces and entries outby to 52 crosscut U67.L1




Appendix ¥

Gag-Emission Tests, December 18, 1962

The results of air samples collected by a Bureau of Mines ingpector on December 18, 1962, to
agscertain the methane liberation from the face area of 8 left and entry surfaces outby the face
are shown in the following tables. For sampling locations refer to the map which is included in
appendix J.

TABLE 1. = Liberation of methane from & portion of the
face area and the returuns of the face splits

Quantity
Percent in volume Quentity rethane
Bottle Carbon air and litereted
No. Location in mine dioxide Oxygen Methane Nitrogen gas (cfm) (cfm)
X-4891 90 feet outby face of 0.07 20.88 0.10 78.95 22, Boo 22,80
radius off No. &
entry, 8 left
(includes methane from
entries 5 and 6)
X-5360 No. O entry 75 feet outby .10 20.78 .19 78.93 29, 400 55.86
91 crosscut, 8 left
(return of left split)
X-4892 No. 10 entry 75 feet outby .07 20.85 .15 78.93 23,hOO 35.10

91 crosscut, 8 left
{return of right split)

K-1
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TABLE 2. - Libveration of methane from the faces and the
entry surfaces outby the face to 51 cerosscut

Quartity
Percent in volume Quantity methene
Bottle Carbon alr and liberated

No. Location in mine dioxide Oxyger. __ Methane Nitrcgen zes (cfm) {efm)

X-5351 No. O entry between 0.25 20.67 0.98 78,10 16,800 164, 6L
50 and S1 crosscuts

Y-7431 WNo. 1 entry between .20 20,72 T 78.31 5,600 43,12
50 apd 51 crosscuts

X-5350 DNo. 2 entry between .13 20.80 +53 78.54 15,400 81.62
50 and 51 crosscuts

X-5473 No. 7 entry between .15 20.80 .21 78.84 16,800 35.28
50 and 51 crosscuts

X-5474 No. 8 entry between .13 20.80 L 78.66 17,500 71.75
50 and 51 crosscuts

X-5377 No. 9 entry between .20 20.7% 61 78.45 8,000 18,80

50 and 51 crosscuts

Total methane liberated from faces and
entry surfaces outby to 51 crosscut ks, 21

A sample of air (bottle No. X-4#553) collected ahead of ventilation at 81 crosscut No. 4 entry

during the recovery operations {December 10, 1962) showed the Pollowing analysis in percent of
volume: Cerbon diaxide, 6.8; oxygen, 10.6; hydrogen, 1.8; carbon monoxide, 1.3; methane, 28.0;

and nitrogen, 51.5.



