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INTRODUCTION

A coal-dust explosion in the O!Brien mine about /4 p.m., March 30,
.1953 killed two shot firers, the only men in the mine at the time. Their
bodies were recovered at' 6 p.m. that day. Three of five men who entered the
mine about 9 p.ms, March 30, reportedly to make an investigation of the'ex=-
plosion, collapsed and died of carbon monoxide poisoning. The othér two men
escaped to the surface; one was hospitalized but was released from the’
hospital April 3. ’

The explosion resulted from two blown-out black blasting powder
shot.s off the solid in Nos 4 room, 10 west entry. The force of the explosion
spread throughout 9 and 10 west entries, the only active section in the mine,
and extended 700 feet in the main entries outby that section.

GENERAL INFORMATION

The O'Brien mine, O'Brien Coal Co., is 3=-1/2 miles west of Lovilia,
Monroe County, Iowa, and is served by trucks. D. W. O'Brien, 1927 BEaston
Boulevard, Des Moines, Iowa, is owner and operator of the company. Fifteen
men were employed underground, and 4 men were employed on the surface the day
of the disaster. Average daily production was 125 tons of cosl.



A 300-foot slope and a vertical air shaft 90 feet deep opened the
mine in a flat-lying 66-inch bituminous coal bed. The coal bed was not
correlated but probably is the Smoky Hollow bed. The roof was shale, usually
free from SllpS and other irregularities, and.the floor was fire clay.
Analysis of a coal sample collected. from:-the Smoky Hollow bed in the nearby
Blackstone mine, now abandoned, was reported in Bureau of Mines Technical
Paper 706, Analyses of Iowa,Coals,'as follows:

Moisture ’ -~ 1843 percent
Volatile matter. 345 percent
Fixed carbon 38.4 percent
Ash _ _ 8.8 percent

' ‘ 100.0 percent
Sulfur 3.3 percent
Bateus - 10,400

Numerous tests by the Bureau of Mines have shown that dust from
coal having a volatile ratio of 0.12 is explosive and that the explosibility
increases with increase in the volatile ratio. The volatile ratio of the
coal in the O'Brien mine as determined from the analysis given above was
0.47, indicating that the dust from this coal is highly explosive.

According to available records, no fires or explosions resulting
in fatalities occurred previously in this or nearby mines. The last Federal
inspection was October 9, 1952.

MINING METHOD3, CONDITIONS, AND ZQUIPMENT

Mining Methods

A room-<nd—plllar system of mining was employed. Entries were
driven in pairs, 12 feet wide on 30-foot centers. Rooms were driven 200
feet deep on h5-¢oot centers, ard crosscuts were 50 to 60 feet apart. Coal
was loaded by hand. About 70 percent of the coal was extracted and pillars
were not recovered. : -

A systematic method of timbering was prescribed, but safety posts
were not set at the working faces. Timbers knocked out in blasting were
reset. Roof in the entrics was supported by crossbars and lagging; cross—
bars generally were set on 4=foot centers throughout the mine.

fxplosives

Coal was blasted off the solid by pellet black blasting powder
fired by fuse. Occasional opcner shuts of permissible explosives were fired
by cap and fuse. Holes were charged on shift but were fired off shift by
shot firers when all other men were out of the mine. Both wooden and copper-
tipped steel bars were used to stem the holes with a mixture of fine coal.
and fire clay. Explosives were stored underground in wooden and cardboard
shipping containers and in miners! wooden explosives boxes.



Ventilgtion and' Geses

The mine is classed nongassy. Methanc has not been detected by
permissible flame safety lamps or other detecting devices in the mine.
“fnalysis of an air sample collected February 3, 1948 at the face of the
last crosscut between 1 and 2 west entries; now worked.out and abandoned,
indicated 0.03 percent methane. Methané was not found in air samples
collected in the mine before or after that date. No gis or oil wells were
in the vicinity of the mine,

Ventilation was provided by an clectrically .driven 2- by L~foot
centrifugal fan operated blowing andsituated d;xoctlj over the air shaft,
Provisions were not made to reverse the direction of air flow. The .fan was
not equipped with & pressure~rccording gage or water gage, or'any device to
give warning when the fan slows down or stops. More than 6,000 cubic feet
of air a minute was passing through each of the last open entry crosscuts
during the last Federal inspection, =nd.26,000 cubic feet of air a minute
was measured at the foot of the slopes Rock stoppings, wooden doors, and
brattice~cloth check curtsins werc used underground to direct air flow.

o owle avy A

Preshift and weckly cxaminations were.made for ges ond othor
hazards. Weckly cir measurements were made and a record of the mcusuremunts
was kept by the mine foreman -2

Results of analyses of air samples cochctcd during' the investi-
gation are shown in table 1.

Dust

The minc was dry and dusty and wes not rock dusted. Dust samples
were not collected prior to the explosion. Results' of analyses of dust -
samples collected during the investigation are showh in table 2.

-

' Haulage

Single cars were hauled by animals from the facce to: the main side-
track, and six-car trips were hauled to the slope bottom by one 5-ton storage
battery locomotive. Single cars were hauled up the slope by e geared hoist
powerced by an internal-combustion engine on the .surface. Crosscuts and room
nccks served as shelter holes along the haulagewéayss Men-trips were not
provided. _ - ¢ : .

Flectricity

Power purchased as 220 volts alternating current was used to
opcrate the fan motor and the mine pumps, and was reduced to 110 volts.for
lighting on the surfece and underground., Power wires underground were in-
sulated and werc. not in contact with timbers. Electricity was not used in
the working arcas.



Table l.-~Results ef analyses of air samples ccllected in the C'Brien mine, O'Brien Coal Co,,

Lovilia, honroe County, Icw2, March 31 and April 1, 1953

: Cubic feet

Bottle Carben ‘Carben air per
No. Late Lecation in mine dicxide  €xygen .. Methane moncxide Nitrogen minute
D2376 3/31 Return air 5C f£. outby slepe bottem (OMaCes 2C.7€ C400 1/ 79+ ' 23,600

E3€31 3/31 © Face of No. 5 rvcm, 1C west entry 0,2¢€ 20,59 0.00 0.00 79.15 Negligible

D8438  3/31 Face ¢f 8 east entry 0.15 20.75 0.€0 2/ 79.1€. Negligible
02874 3/31 'ﬁeturn air:outby 7 west entry 0.07 20,7€ 0.00 0.00 1917 6;000

E5887 L/1 Face of 10 west entry 0.00 20.81 0.00 2/ 79,10 N2gligible

E5879 4/1 Face cf 9 west entry 0.C8 20,76 0.C0 79.16 Negligible

1/ Trace, less than 0,005

2/ Pcssitle trace, less than 0.0025

0,00



..S

Table 2,—Analyses of dust samples collected in the C'Brien mine,
Q'Brien Cecal Co., Lovilia, Monroe County, Iowa,

April 1-3, 1©53

: Incombustible
Can No, Sample of dust from ‘Location in mine Content Coke
358 Rib, recof, geb, timbers S W. entry between rooms 3.and 4 31.3 None
E353 Floor - de. 1 46.5 Do.
J&é3 Rib, roof, gob, timbers- 10 W. entry outby roou 1 36.¢ - Do.
1637 Floor do . i | LL3 Do.
5853 Rib, roof, gob, timbers 10 W, entry outby rocm 4 31.6 Fo.
V739 Flcor do. B Do.
E316 Rib, rcof, geb, timbers 1C W. entry inby room 5 27.4 Do.
EL39 Fleor do. SO Do.
FL31 Rib, reof, gob, timbers kain entry 25 ft. inby 7 E. 29.1 - Lo
K597 Flcor do. 32.8 Do.
B828 Rib, reof, geb, timbers Main entry 200 -ft. inby wrecked L4 5 Do.
deer at 7 W. '
R209 Fleor dek SR Do
RL4OL Rib, reof, geb, timbers Main ent ry 130 ft.. outby wrecked e Do.
' deor at 7 V.
€919 Fleor dec. Lb 8 Do.
900 Rib, recf, geb, timbers Back entry 20 ft. eoutby 7 E. 208 Doe
A b do. 35.1 Do,
TL52 Rib, roof, gob, timbers Back entry midway 6 E. and 7 E. no Do.
K754 Rib, roof, gob, timbers Back entry midway 4 E. and 5 E. 63.6 Do,



. I1lumination and Smoking

Electric lights were used on the slope bottom and for a limited
distance along the main haulageway. All underground employees used open-
flame lights, Smoking was permitted and practiced underground.,

Mine Rescue

None of the employees of the O!'Brien mine or nearby mines was
trained in mine rescue., 'The only rescue equipment available was that owmed
by the fire department in Albia, Iowa, 1L miles from the mine; personnel of
that devartment were not familiar with mine rescue procedures and requircments,
Water in barrels, fire buckets, and carbon tetrachloride fire extinguishers.
were available for fire fighting on the surface and underground, but a fire-
fighting oreanization was not maintained at the mine.

Ledal i’roceedings on Notices

On October 9, 1952, vpon completion of a Federal inspection of the
O'Brien mine and in accordance with providions of the Federal Coal Mine Safety
Act, a Notice was issued to the or: rator of the O!Brien mine stating that
black blasting powder. was used to blast coal in the mine. The notice required
that this violation of Section 209(h)(5) of the Federal Coal Mine Safety Act
be totally abated by January 16, 1953,

A second Notice issued October 9, 1952 stated that the mine was dry"
and rock dust had not been applied, and required that this violation of Section
209(p)(3) of the Act be totally abated by April 9, 1953,

A third Notice issued October 9, 1952 stated that preshift exami-
nations of the mine werc not made, and required that this violation of Section
209(d)(8) of the Act be totally abated by January 16, 1953.

ies e three ice re Show s apnendixes B A
Co of the t} Notices are shown as appendixes D, E, and F

Similar Notices concerning the use of black blasting powder and lack
of rock dust had been issued October 2, 1952 at the No. 2 mine of the Lovilia-
Coal Company and October 3, 1952 at the No. 3 mine of the Lovilia Coal Company.
upon completion of Federal inspections of those mines.

On December 1l, 1952, the opcrator of the O!'Brien Coal Company noti-
fied the Director of the Bureau of Mines by telegram that he would reduce the
number of men employed underground to 1l on Jahuary 16, 1953, and requested
advice as to whether under these circumstances the mine would beeconsidered
subject only to the provisions of Title I of the Federal Coal ‘Mine Safety Act.
The Dircctor repiied by nlght letter dated December 15, 1952 and advised in
part that if the employment was such after January 16, 1953 that this mine is
not covered by the Federal Coal Mine Safety Act the Bureau of Mines could not
require the operator to comply with Sec. 209(h)(5) of the Act pertaining to
black blasting powder,

On January 9, 1953, the company requested the Director by telegram
for interpretation of the language "fourteen individuals regularly employed
underground" as used in Section 201(b) of the Act. The Director replied by
air mail letter asking for further.information to enable him to answer
correctly the telegram of January 9; the Director received no reply to this
request.



On January 19, 1953, the Judge of the District Court of the State
of Iowa in and for Monroe County granted a restraining order in the case
entitled Lovilia Coal Companv and D, W, O'Brien, doing business as O!'Brien
Coal Company, Plaintiffs, vs W, B, Dalrymple and Roy Capps, Defendents,
enjoining the defendents from enforting or attempting to enforce compliance
by plaintiffs with the provisions of Section 209(h)(5) of the Federal Coal
Mine Safety Act. The temporary injunction was served on Dalrymple the same
day and on Capps the following day, and prevented reinspection of the Lovilia
Coal Company and O!'Brien Coal Company mines., The office of the United States
Attorney for the district in Iowa involved cautioned Federal inspectors
Dalrymple and Capps not to enter the premises of these mines pending further
disposition of the case,

Al On February l, 1953, United States Attorneys in Des Moines, Iowa,
filed a petition for removal of the case from the State Court. to the United
States Distriet Court, Southern District of Iowa, Ottumwa Division, The case
was docketed as Civil No., 1-36, On February 20, 1953, a motion to dismiss
and a brief on the motion to dismiss were filed by United States Attorneys
in the United States District Court, and the case was argued orally before
the court on March 20, 1953. On March 27, 1953, the Judge of the United
States District Court sustained the motion to dismiss and dissolved the re-
straining order, Copies of this action were forwarded from Des Moines; Iowa,
on Mareh 30, 1953 - the day of. the explosion - to the Department of Justice,
Washington, D, C., and to Region V of the Bureau of Mines.,  Notice of such
action was received by the Bureau of' Mines, Duluth office, at 2:00 ‘'p.m,
March 31, 1953, and was the first official written knowledge the Bureau had
that the injunction had  been dissolved, However, about noon on March 31
the Chief Counsel, Bureau of Mines, Washington, D, C, called the Asst, U. S.
Attorney in Iowa about the Bureau's right in view of the injunction to have
Federal inspectors enter the premises of the O'Brien mine to investigate the
disaster. During the conversation, the ChisI Counsel of the Bureau of Mines
was advised that the injunction had been dissolved on March 27, 1953,

STORY OF EEPLOSION-AND‘RECOVERY OPERAT IONS

Activities of.Bureau of Mines Personnel

Roy Capps, coal-mine inspector, and W, B, Dalrymple, health and
safety engineer, Accident Prevention and Health Division, Region V, Bureau
of Mines, Duluth, Minnesota, heard about the explosion at 7:30 p.m., March 30,
from members of a first-aid class they were teaching at Cenberville, Iowa,
31 miles from Lovilia, Dalrymple started for the mine, Capps called the
local radio station to verify the news, called the Assistant United States
Attorney at Des Moines, Iewa to ascertain if the restraining order (see above
this report) permitted Bureau of Mines! personnel to assist in recovery
operations and investigation of the explosion at the O'Brien mine, and noti-
fied the Duluth office of the Bureau of Mines before Jeaving Centerville,
Dalrymple met T. Co Chapman, Iowa State mine inspecter, :at Albia, Iowa,
between Centerv1110 and Lovilia, Dalrymple was advised by Chapman, who had
returned from the mine, that the bodies of the shot firers had been recovered,
that no further activities were in progress at the mine, and that the State
would conduct an investigation at 10 a,m, the following day, Dalrymple re-
turned to Centerville and telephoned the Duluth office., Capps in the meantime



had started for. the mine and learned from mlners in*Lovilia that the bodies
of the shot. firers had been recovered but de01ded to continue to the mine,

Capps arrived at the mine at 10 p.m., Just as 2 of the 5 men who
entered the mine at 9 P«m. returned to the surface, He supervised rescue
and recovery operations that night, and notified Dalrymple and tha Duluth
office at 6 a.mi of the latest devclopments. Dalrymple arrived at the mine
at 8:30 a,m,, March 31, and supervised recovery operatlons that day. Rescue
work as completed before the arrlval of additional Bureau personnel. '

James A. O'Connor, health and safety engineer, ‘Accident Prevention
and Health Division, Region VIII, Bureau of Mines, Vincennes, Indiana, was
notified by the Washington office through the Regional Director, Region VIII
to report to the mine, and arrived there at 9 p.m,, March 31, 'H. F, Weaver,
Chief, Coal Mine Inspection Branch, Health and Safety. Division, Bureau of:Mines,
Washington, D. C., arrived at the mine at 9:30 p.m., March 31,

E, W, Felegy and R, O, Pynnonen, mining engineers, A001dent Pre-
vention and Health Division, Roalon V, Bureau of Mines, Duluth, Minnesota,
arrived at the mine at 12:30 a.m,, April 1,  Two other men from,the Duluth
effice started for the mine March 31 with the mine rescue truck and:equipment

‘but returned to Duluth when they were advised enroute that the equipment was
no longer required at the' mine. All the above-named Bureau of Mines! personnel
participated in the investigation of the explosion, :

Mine Conditions Immediately Prior to Explosion

. The'mine operated the usual single shift the day of the disastera.
No unusual conditions were reported by the fire boas or any underground
‘employees, and so far as is known, the fan had been operating continuously
from L a.m, All men except the shot firers left the mine before l p.m.

Story of Exploslon

Holes were drilled end charged with .pellet black blasting powder
on shift in the faces of 13 rooms off 9 and 10 west entries off the main
entry and in the face of 7 east entry off the back entry., Two shot firers,
one of wvhom was the mine foreman, remained underground to fire the shots
after the end of the shift, Both men were killed in the explosion, and their
activities wrior to the explosien can only be deduced from observed evidence.

Normal procedure requlred the shot firers to begin 1Pn1t1ng fuses

_in No, 1 room off 9 west entry and to continue through the six rooms off that
entry, cross over into No. 7 room off 10 west entry and work their way back

to the main entry, then cross into the back entry to fire the shots in the
face of 7 east entry before leaving the mine, That procedure kept them
advancing into the air current and apparently was being followed the day of
the explosion, All holes except the two in the face of No. 1 room off 10 west
entry and three in the face of 7 east entry had been fired when the explosion
occurred and killed the shot firers,



The force of the explosion spread throughout the 9 and 10 west
entries and rooms and extended 700 feet along the main entries outby that
section, Only minor damdge resulted in the 9 and 10 west entries, A brattice-
cloth check curtain in the main entry between 9 and 10 west entries was destroyed
by the explosion, short circuiting the air past those entries. The four gob
stoppings between the main and back entries immediately outby 9 west entry
were’ partly or: completely blown out into the wmain entry, A wooden door in
the main entry between 7 and 8 west entrics was demolished, Ten empty mine
cars in the main entry were tumbled about and piled so as to block the entry
almost completely., A number of timbers were knocked out at different points
in the main and back entries., Roof falls partly blocked the main entry just
outby 9 west entry and the back entry near 3 cast cntry. A roof fall blocked
the back entry completely at 6 east entry, and other minor roof falls occurred
throughout the affected area,

No definite evidence of the explosion was reported to have been
observed on the surface, Three underground:employees, X, Lennie, James Love,
and Mike Hasso, werc waiting on the surface for the.shot firers to return,

The shot firers usually returned to surface ahead of the main body of smoke
from the blasts. The men on the surface observed what they assumed to be
smoke from the blast coming up the slope and decided to go down the air shaft
~to find out why the shot firers had not returned, - They entered the air shaft
at 4:15 p.m. and found the back entry partly blocked by a roof fall and dis-
lodged timbers near 3 east entry, and completely blocked near 6 east entry,
They entered the main entry through a small door near:6 east entry, found
additional roof falls and other' property damage in the main entry and noticed
that the air was contaminated, The men traveled outby ‘on the main entry to
a small door near 3 east cntry, where they returned to the back entry and left
the mine through the air shaft, Lennie called the central telephone operator
and told her to summon help beczuse of trouble at the mine,

Recovery Operaticns

Pliny Samuels and Marion Brawdy, chief and asst, chief of the Albia
Fire. Department, Dr, F. N, Bay, Monroe County coroner, several members of
Towa Highway Patrol, and numerous miners and other persons arrived at the
mine shortly after the telephone requests for assistance were mades

Smoke no longer was visible in the return air coming up the slope,
and X, Lennie, James Love, and about 15 others entered the mine through the
slope at 5:15 p,m, The party stopped at the first blown-out stopping, about
200 feet:outby 9 west entry, and one man advanced a short additional distance
until he saw the bodies of the two shot firers lying outby 9 west entry. Four
more men helped carry the shot. firers back to the point where the main party:
stopped. Lennie returned to the surface and lowered Dr. Bay and Fire Chiecfs
Samuels and Brawdy, with a resuscitator, down the slope in a mine car. Men
underground were giving artificial respiration to one of the shot firers when
Dr., Bay arrived and, after examination, pronounced both men dead, The entire
party returned to the surface with the bodies of the victims shortly before
6 p.m, Lennie left the mine about 6:30 p,m,; only a few persons. were still
at the mine at that time,



Tom Wignall, maonaging partner, Lovilia Coal Company, and Thomas
Littlc end Gerald Lanc, partners and mine foremen, Lovilia Coal Company,
arrived at the O'Brien minc shortly after 8 p.m., liorch 30, and after some
discussion decided to entor the mine to see what they might determine about
the causce ond cffect of the explosion. They went cdown the slope and along -
the main entry as far as the cestroyed door betwesn 7 end 8 west entries,
then returned to the surface to obtein o flame safety lamp. D. We O'Bricn,
owner and operator ‘of the O'Brien Coal Company, and. James. Love and
A. B. Overturf, motorman ancd minor respecctively at the O'Brien mine, arrivad
at the mine before Wwignall, Little, and Lane reentered. Love previously hac
helped rccover the bodics of the shat firers, ond he and Overturf also cdecided
to enter the minc. Vignall and Lene entered the air shaft and Little, Love,
and Overturf went down the slope, and the five men met un&ergrounu.

According to Wignall's testimony at the coroner!s inguest, the men
were uncer theé impression thaot flame sofcty lamps provide adequate warning of
2ll noxious gescs cncountcred in coal mines. . The party allegedly split up
agnin, then rejoined at 10 west entry and examined a blown—out shot holein
No. 4 roon off that cntrve The men had been there "5 or 10 minutes' when
Overturf mentioncd he "didn't think the air was too good!" and suggested leaving
the mine,  Wignall and Overturf started toward the mein cntry, but Lone, Little,
and Love stnrted toward the face of 10 west cntry., Wignall looked back, saw
e light below No. 4 room, anc rcturned to find ILittle lying on the floor.
Wignall attempted to help Little, then realized that he too was losing conscious-
ness, and crawled back to the main entry. Lenc and Love could not be scen.
Overturf helped Wignall reach the lococmotive outby the last obstruction in the
main cntry, and both men rode the motor to the sl>pp bottom anc. returned up the
slope to the surfaccs

Wignall told Federal Inspector Capps, who ‘had Just arrlved at the
minc, that threec men hat been overcome by gos and werce still in the minc,
Coops requested ¥ignall to check the operation of the fen and to telephone for
hclp and notify the State mine inspector and We Be Dnlrymple ot Centerville.
Dalrymple was not notified, but cther help began to arrive at 10:35 p.m. and
Copps attempted to organize recovery oper .tions. Despite his attempts to
explain the hezards involved and the safe procedure to be followed, numerous
persons continued to go in ond out of thv slopc until Ray CooLey, sheriff of
Monroc County, posted a guard at the slopc mouth,

A minc map was obtained ond at 11:45 peme a rescuc crew comprisced
of Cappss 2 miners, and 3 fircmen from the Albia Fire Deportment equlppcﬁ with
2 Chemox apparntus cntercd the air shaft anc advanced on inteke air toward the
working sccticn. Temporary brottice-cloth stoppings were erccted across the
entrances to 4, 5, and 6 cast cntrics, a roof fall a2t 6 cast cntry was partly
rcioved and the roof was rotimbered, and four stoppings werce repaired between
tha back ond main cntrics inby 5 snd 6 cast entries. A check curtain in the
main entry between 9 and 10 west entrics was found te be destroyed when the
party reached that point at 2:25 aeme A test with o Hoolamite corbon monexide
cdetector indicated 043 percent corbon monoxide at a p01nt 20 feet insicde the
9 west cntrys  Jemes Love'!s body was visible in 9 west. entry at the juncticn
with No. 2 room, cnd two firemen weoring Chemox apparatus coerricd the vietim
to fresh cir in the moin entry at 2:45 aeme Difficult traveling ond fotiguc
cf crew members macie it necessary to leave the bocdy ot 5 east entry when the
rescuc crew left the mine.

10.



Expericenced .help was not available in the few people who were at
the mine when the rescuc party returned to. the. surface, anc recovery work
was suspended until Delrymple errived at the mine at 8:30 é.m., Harch 31,

Da lrymplp organized o ercw of 10 men and obtained additiunal repeir

suopllcs, stationed guords ot the mine cntrancos, ant. entered the mine

through the air shofte.. The crew.acvanced in fresh air, rawoved obstructions
in the cntrlcs, repoired tamporary. bratticeecloth stopoings erccted by the |
first crew, and ereccted additional brattices to ventilate rooms and cead ends.
T. C. Chapmen and William Jorvis, Iowe State mine inspoctors, joined the party
ot 11 a.me  Ventilation was reestzblished in 9 and 10 west cntries by 12 noon,
Gerald Lone's body wos found in 9 west entry 20 feet outby No. 5 room, and
Thomes Little's body wos found in 10 west entry at the entrance to No. 6 roon.
The recovery crew returned to the surface with the three boucics at 1:10 pems
No further work was done in the mine until the investigation en April 1.

: INVESTIGATION OF CAUSE OF EXPLOSION
An'inveétigatiﬁn of the cisaster was concducted April 1, 1953, by
representatives of the Burcau of Mincs, the Iowa State Department of IMine
Inspectors, and an anployce of the O!'Brien Cosl Company. The following persons
were in the investignting party:

U, Se Burcau of Minecs

Roy Capps ' Coal-ifine Inspecctor

We B. Delrymple Health and Safety Engincer

Be W Fblcgy Mining Engincer

Jomes jfie O'Connor . ..+ Health ond Scfety Enginscr

R. O. Pynnonen " Mining Enginecr

He F. Weaver Chief, Cozcl Mine Inspcction Branch

Towa State Deportment of Mine Inspectors

Ts Cs Chapmaﬂ Inspector
Williem Jervis : Inspcctor

O!'Brien Coal Comngny

X« Lennic ' Miner.

We. Be Delrymple and R, O. Pynnonen aﬁfendvd the Monfoé'Cpunty :
coroner's jury inquest at Albia, Iowa, April 1, 1953. Additional information
w2s obtained April 2 end 3 by Burcau personncl., -

Dust anc Black Blaéting Powder as Factors in the Explosi$n 

< ‘The last Federel 1nspectlon of the minc, was made October 9, 1952,
The mine was found to be in violation »f Section 209(e)(3) of the Federal Conl
Mine Safcty Acte 4 Notice of Findings was 'issuec the some day stating thot
the mine was dry and rock cdust was not cpplied, and requiring that tae violation
be totally aboted by 4April 9, 1953 (eee pp. 6 andd 7 =nd appendix E).

11.



Recommendations to rock dust the mine according to provisions of the Federal
Mine Safcty Cocde werc made in five previous inspection reports, the first of
which was cdated harch 15, 1949

Coal in this minc has a volatile retio of 0.47, and the coal dust
is highly cxplosive. Dust samplcs werc not collected prior to the day of
the disnstor, but scmples were coliccted from the roof, ribs, timbers, and
bettom ot 18 diffeorent points in the mine during the investigation. Results
of analyses, compiled in table 2, show thot the incombustible content of all
snmmles was less thon the 65 porcent minimum spocificed in the Federal Coal®
liine Safcty icte. The incombustible content of the cdust wes less than 40 percent
in 10 s~mplcs; only 2 samples conteined mere thon 50 percent incombustible
noteriale

4 Notice of Findings also issucd October 9, 1952 upon completion of
the lest Federal inspection of the mine, stoted thot block blasting powder
we.s used to blast cael in the mine and required thet this violation of
Scction 209(h)(5) of the Fecdleral Conl Mine Safety dct be totolly abated by
Jenuary 16, 1953 (sce ppe 6 cnd 7 and oppencix D)e In ninc previous inspection
reports, the first dated korch 12, 1947, recommeniations were made to discon=-
tinuc the use of black blasting powder onc to usc permissible explosives or
permissible blasting cdevices 2according to provisions of the Feceral Minec Safety
Cocce

Flame

No marked cevidence of fleme attributcble to the explosion was found
in 9 ond 10 west entrics or in the rooms turncc off thsse entries. Papier
flags morking the fuses of the unfiroed shots in Ne. 1 room off 10 west entry
and in 7 cast centry were not chaorreda

Splinters on tlnburs, and the edges of waxed-paper liners of cmpty
and partly cupty explosives conteiners at many points throughout the entire
explosion arca were charred, but no completely burncd paper wes found anywhercs
Variation in the degrec of cherring and the rancdom locations at which the rore
scvcre charring occurrcd mice it impossible to trace the course of the flame,.
Al the timbers and many of the discarded contriners had been near advoncing
working faces when those faces were blasted cduring working periods before thc
crplosione Flame from black powder shots at those times charred the tirber
and containers, and during the investizntion it was impossible to cuternuno
ot port of the charring was attributoble to thv explosion ~nd what port was
wttrlbutublb to praevious blasts. :

Definite evidence of flome from the explosion wes found in the niain
cntry between 9 and 10 west entricse The fragments of a brattice-cloth check
curtain acress the moin entry at thot point were charred severely. The bodies
of the shot firers, however, foun: 45 fcot outby the destroyecd check curtein,
showed no cvidence of cither fleme or violences

Neither plastic nor crusted coke was found on cust deposits on rib
lpungrvr 2t ony other points in the minc. Co2l dust outside the explosion
arca cxhibited the same nmietellic¢ gray lustoer observed on dust in the explosion
arch, inclicating that coked particles were not present in the dust in ony part
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of the mine. The absence of coked particles in the mine dust was verified
by results-of laboratory analysis of samples collected during the ‘investi -
gation and shown in table 2. )

Pellet black blasting powder and a few cartridges of permissible
explosives were scattered in the vicinity of several containers at different
points, but none of the .cartridges were burnedvor charred and there was no
evidence that explosives not confined in shot holes had'been detonated,

 Forces

Appendix B shows the direction of forces and the approximate area
of the mine affected by violence.l Forces in 9 and 10 west entries were
relatively mild, Only a féw timbers were dislodged and the gob stonpings
between 9 and 10 west entries were undamaged. ILight objects such as empty:
end partly empty wooden or cardboard explosives containers in 10 west entry
were blown outby and inby ‘from No. 4 room. Cars spotted in 10 west entry
at the Jjunctions with rocms 4, 3, and 2 before the eXplosion, were moved
outby toward the main entryﬂand one car was derailed, Forces into rooms. -
turmed off 10 west entry were not evident except in the outer abandcned
portion of No. 1 room, where dislodged props, prevented from falling com-
pletely by supporting: gob material were canted tovard the room face.
Evidence of forces in 9 west entry was limited to movement of light obJects
toward the main entry. :

Shot holes had been charged heavily in all working places. Timbers
dislodged by the heavy solid shots had fallen toward the room necks; blagted
coal in the shorter rocms was thrown into the room necks and through some
room necks into the entries. The strong outward force of the face blasts in:
rooms off both 9 and 10 west entries obscured-any indication of lighter forces
from the coal-dust explosion moving into the rooms.

The intensity of the force wave increased suddenly when it reached
the main entries. Crossbars at-the junction of 9 west and the main entry
were dislodged, resulting in a fall of roof at that point. A trip of 10 émpty
mine cars: on the sidetrack immediately outby 9 west entry was ‘hurled outby
and wrecked.' The cars. were not heavily damaged but they were tumbled:about
and piled so as to block the main entry almost completely.

The forces moved outby in the back entry, and the four gob stoppings
between the main and back entries. immediately outby 9 west entry were partly
or completely blown out. into the main entry. Forces continued outby in both
main entries, dislodging timbers intermittently, and violently demolishing |
a wooden door across the mein entry at T west entry,  The T and 8 .west entries
had been abandbned since the last Federal inspection and were not' sealed;j: the
momentary resistance of the door appeared to have deflected the forces into
the ebandoned workings.. No tinbers were dislodged in the mouths of T and 8
west entries. but pleces of boards: and an empty oil drum were blown 25 to '50
feet Into the entries. No evidence of force was observed in the main entry
outby the shattered door. Dislodged timbers and a roof fall completely
blocked the back entry at 6 east entry. The last signs of violence in the
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back cntry wegre cdislodged crossbars andd a relatively lerpge roof frll near
3 cast cntry, 170 fecct, outly the destroyed door in the mnin entry between
7 onc 8 west crtries.  Forces in the back entry apjiecred to have been
dissipated in the old workings off 3 and 4 coast entrics.

BEvidence of activities

The day shift was completed andd 2ll ne except the shot firers
were out of the mines The imvestipation disclosced that shots had been fired
in the 6 rooms off 9 west entry ancd in 6 cf the 7 ro.as »ff 10 west entry,
Two holcs in the face of Noe 1 room off 10 west entry ond three holes in the
fece of 7 cast entry were chorged but hacd not been fired,

_Probable Point of Origin

411 evidence obscrved in the investization indicates thot the
cxplosion ori;iﬁatcd in Noe 4 room off 10 west entry. Tws blown-nut shot
holes were found in-the solid foee of that room, one mlong the left rib and
onc alony, the Plbht rib, onc cvislcnce obscrved in 10 west cntry showed thut
the foree of the explosion radiated from the nouth of Noe 4 room,

~ Factors Preventin:: Spread of lixnlosion

analysis ~f & conl sanple collected in the nearby Blackstone mine
from the same coel bed nined in thu O!'Bricn mine shiws & high ash and moisture
content in the coale The quantity of coal clust oliserved in the mine
passageways was limitoed, on the coeol o wos undierlain by a soft firce-clay
bottome ' The mein entry heulaccwey was wet outby 7 an! 8 west cntries, and
old workings »off both the mein ~nd bock entrics permittecd expansion of the
force of thé explosions 411 the sbove-mentionec factors contributed to
limiting the spreacd of the explosions

Sumarry of Evicence

“Appencix B shows the portion of the mine affected by the explosion,
the positions »f the slope mnct the adr shaft, the normal course of the
vcntllrtlng current, the probable point »f oririn of the explosion, the

croximate arca tr"versed by fleme, the ciroction of forceos énd ‘the approx-
1matg arca ~ffected by Vidluan, the points at which the victims were found.

Exrlosion forcds radi: tv( osutward from the m>uth of No. 4 room »ff
10 west entry, anc. were rclctlvply il in 9 and 10 west, entrics. No
evidence of vislence wrs observed in the short distances to the foces of the
main entrics inby 9 and 10 west untrlbuj but the 1ntpn51tj of the forces
increasad rapidly in the main entrics outby 9 and 10 west centries.. Maxdmum
violence occurred outhy 9 west cntry-in the moin entry where a trip of
10 empty mine cars was wrcckec and piled up in the entry. Exp1031on forces
were dissipated in olcad workln, »ff the mrin cntriecs sutby 9 and 10 west
entrics, and the forthermost Timit of violence was 700 foct nutby thosc
cntriess ‘ G



Some evidence of flmme was obscerved throughout the arca of the mine
affected by the explosion,’ but variction in: the degree of charring onc the
rendom locetions at which the mora severe charring occurred mace it impossible
- to traee the course oft the fleme. Little evidence of flame oattributable to
the explosion apposred in § and 10 west entries and the rooms turncd off
those entries ong little or, no evidcnee of finme appéarcd in the medin entries
inby 9 and 10 west entrics.  Peper flags m‘rklnL the fuses of unfircd shots
in No. 1 room off 10 west ontry nndin.7 cast entry woere not chorred, Maxdmum
flame intcnsity wes observed, between 9 anc 10 wast entrics where a brattice~
cloth check curtain across the main centry wes dustroyed end the curtain
fragments werc severely charred.  Plastic or crusted coke was not found anywhere
in the ming, ~nd coal cust in thu explosian conteined no granulor coke particles.

., Shots hac been fired in the 6 Trooms off 9 west Lntry anc. in 6 of the
7 rooms’ off 10 west entrys. Two shot holes chorged with pellet black blasting
powder and fuse, but not flrgC, were found in the foce of Nus 1 room off 10 west
entry, and 3 31wil~r1y cnerg but unflryc shvts WO found. in the foce of
7 enst entry. 5 '

The bodics, of the shot firers werc found in the medn entry 45 feet
outby thu rcstroybr cheek curtain acreoss the main entry between 9 and 10 west
entrie The shot firers' unopened sclf rescuers were lying along the rib in
the mwln cntry at the junction with 9 west entry. No burns or evidepce of -
viclence appecrca on the bodies of the shot firers although' they were found )
between the point of moxdmum flome intensity ~ncd the point of masdmum viclences
Apparently the shot firers were in o place protected from flrme ond violence .
when the exjplosion occufrred, but whether thay were protected by design cr
chance is purecly conjecturcls -Their muvcnunts ~ftér lighting the last shots
they fired can not be determincds It is not known whether they took refuge
because they expected a shst to blow out in Nu. L room or whethcr the blown-
out shots and the resultont cxplosisn caught them unawarcs but accicentally
in a 'protected place, whether they started to lcave the mine by the back entry .
intake eir course ond entered the return air main entry after thuy found the
back entry blocked at 6 cast” yntry, or whpthur they blindly and by instinct’
started to leave the nlne by their ususl route through the rcturn air cewrse

and up the slopes. ; :

A11 dischargoed ‘shots exéept ‘those in No. 4 room Off 10 west entry
were effective in muVlng.burcpn. Two holes in that room blcw out.

Aprenfix G is 3 1qrge seale skctch of Noe 4 toom off 10 west:entry.
One hole was drillecd in the 5911& face along the left rib ~ncd one hole wes
c¢rilled in the solid faco along the right rib. Both holes were drilled
cssentially nermel to the.face end parallel to the ribs; ‘both the face and
ribs were irrezular. Opencr shots h:m not been snrepered at any point in the
face between the two rib holes, and 21l investigntors agreced thnt the two shots
in Noe. 4 room were what locally are termed "improctical! shotse  Both holes
were heavily overburdened anc  probably heavily .chargeds Widely scattered
broken coal and’ extensive timber hlSlOQﬁﬂunt in other ‘rooms blasted the do
of the exle313n indicated that all holes were charged: heavily., Uncer the
conditions of impossibly henvy burden ~rnd. heavy explosives charges, it -was.
almost certain that the two holes in Nos 4 room woulsll blow cut, and in foct
they dicd blow out,



Stubs of blasted holes in Now 4 room and in other working places
in the mine were cxamined clesely, Short sections of the bottoms of holes
blasted with black pewder were identifiable in every instance by characteristic
cracks or crevieces parallel to-the long axis of the hole., Holes shob with
higher explosives, probably permissible explosives, the only other type found
in the mine, were identified by the shattering effect at the bottom of the hole
er by the concave recess remaining when the shattered material was removed, '

Four feet of the hole along the left rib in No. I room remained
intact and the "collar" was coned out to approximately a 12-inch diameter.
. The hole along the right rib was 5-1/2 feet deep and 1 foot of coal or less
had been blown from the 'collar' of the hole toward the center of the room.
Although little or no burden was moved by the blown-out shots, the hole along
the right rib was covered by a guantity of broken coal in the right front
corner of the room, It was discovercd by Bureau of Mines' investigators only
after repeated careful examinations of the room face and ribs, Both holes
exhibited the cracks or crevices parallel to the long axis, 1dent1fled as
characteristi¢ of black powder shots.

Analysis of coal samples collected in a nearby mine from the same
coal bhed mined in the 0'Brien mine ‘indicates that the coal in the O'Brien
mine has a volatile ratio of O, h? and that therefore the coal dust is highly
explosive,

Heavily charged shots in all rooms off 9 and 10 west entries suspendec
high concentrations of cwal dust in the air throughout the working section
before the.shots in No, L room were ignited., The two blown-out shots in No, L
room aggravated the dust conesntration and greatly, increased the air turbulence
creating an ideal condition for ignition of the dust ¢loud by the hot and long
enduring flame from thec black blasting powder., '

High ash and moisture content of the cpal, relatively limited dust
accumulations in ‘the haulageways, pulverized fire-clay dust from the soft
bottom mixed with coal dist in the haulageways, water in the main entry outby
7 and 8 west cntries, and pressure release into old workings off both main
entries with resultant reduced pressures and temperatures, all contributed to
confining the coal-dust explosion to the original dust cloud and preventing
propagation of the explosion throughout the¢ mest of the mine.

A test of thu atmosphere 20 féet inby the mouth of 9 west entry off
the main entry, at 2:25 a,m,, March 31, 10-1/2 hours after the explosion
occurred, indicated a.carbon monoxide concentration of 0,3 percent, The
absence of burns or signs of violence on the bodies of the shot firers or on
the bodies of the three men who diecd in the mine about 5-1/2 hours after the
explosion indicate that the five fatalities were causcd by carbon monoxide
poisoning,

The shot firers! unopened self rescuers were found lying along the
rib of the main entry at the junction with 9 west entry. It is possible that
had they used the self rescuers they might have escaped from the mine,
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Statements of 1 of the 2 men who escaped from the mine when 3 other
men were overcome by carbon monoxide about. 5-1/2 hours after the explosion
showed that those men did not know that flame safety lammns cannot bc used to
detect bhe presence of dangerous -concentrations of carbon monoxide.

Cause of ‘Explosion

The explosion was caused by ignitién of a cloud of coal dust by
two blown-out pellet black blasting powder shots off the solid in the face
of No. bt rodm off 10 west entry off the main entry.

RECOMMENDATIONS

Recommendations concerning the safe operation of this mine were
made in reports of previous Federal inspections, the last inspection having
been made Ocbober 9, 1952, Recommendations in this report, therclfore, are
limited to conditions related to this disaster,

" Roek Rust

1. The mine¢ should be rock-dusted to within LO feet of all faces,
including open crosscuts less.than 0 feet from the faces., The incombustible
content of the combined coal dust, rock dust, and other dust should not be
less than 65 percent.

Explosives and Blasting

2, Black blasting powder in any form should not be used underground,
Permissibld explosives or pcrm1881ble blasting devices should be used, in a
permissible manner,

oSt b e o e AR R 1 e ldigeontaniotl SOLLAlC R
should be cut so as to provide at least two free faces before blasting.

Miscellaneous

i, Mine officials and employees in this area should be trained
in accident prevention and in mine rescue and recovery operations.. The

Bureau of Mines training courses include instruction on the occurrence,
composition, and detection of mine gases, A central mine rcscue station
should be maintained to serve the area,

5. The use of open flame lights in this mine should be

discontinued; only permissible electric lamps should be used for portab]e
illumination underground.
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NAME

Harold Barnes

Ben Nichols
Gerald Lane
Thomas Iittle

James Love

APPENDIX &
VICTIMS OF EXPLOSION, O!'BRIEN MINE
O! BRIEN COAL COMPLNY
LOVILIA, MONROE COUNTY, IOWA

March 30, 1953

YE/RS?
AGE OCCUPATION EAPERIENCE
37 Mine foreman and 17
Shot firer
L7 Shot firer 30
59 Mine foremon L0
L8 Minc foreman 25

55 Motorman 35

DEPENDENTS

1

(S~ S
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e 4 —

bench \

- - - -

Face 6'2" high

\

Blown-out holes

6" from rib
2'4" from tloor

IO W. entry

)

8" from rib
I'8" from floor

APPENDIX C

SKETCH OF
NO. 4 ROOM OFF 10 W. ENTRY

O'BRIEN MINE, O'BRIEN COAL CO.

LOVILIA, MONROE COUNTY, IOWA

MARCH 30, 1953
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Form B
UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES R9-1
NOTICE OF FINDINGS

FOR GRANTING REASONABLE TIME

October 9, 1952

Date

To the operator of the O!'Brien mine
Mine
Q'Brien. Coal Company
Company
Lovilia, Monroe County, Iowa

P.,O. address of mine

Notice is hereby given that the undersigned Federal coal mine inspector finds that the following
provision of Sec. 209 of the Federal Coal Mine Saofety Act is being violated in the above-named mine.

Violation Seco..209..(e)(3)e

A11 underground mines, except those mines or areas of mines in which

_______ the dust is too wet or too high in incombustible content to propagate an

explosion, shall be rock-dusted to within LO feet of all faces, and, if open

........ crosscutsa.near..such. faces. are dess. than AQ feeh therefrom, such crosscuts shall
be rock-dusted.

Description of conditions

The mine was dry and rock dust had not been applied.

FINDING
The undersigned inspector finds that a reasonable time within which the foregoing violation of
Sec. 209 should be totally abated is by .......April 9 :...5.9.5
ate
Duluth, Minnesota Signed....../s/ W. B. Dalrymple

Originating Office Federal Coal Mine Inspector

APPENDIX E



Form B :
UNITED STATES R9-1

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

NOTICE OF FINDINGS
FOR GRANTING REASONABLE TIME

October 9, 1952

Date

O!Brien mine
Mine

.01 Brden. Coal Company
Company

Lovilia, Monroe County, Iowa
P.O, address of mine

Notice is hereby given that the undersigned Federal coal mine inspector finds that. the following
provision of Sec. 209 of the Federal Coal Mine Safety Act is being violated in the above-named mine.

To the operator of the

kVioIoﬁon Sec, 209 (d)(8)

In nongassy mines, a preshift examination, as prescribed in the Act

Description of conditions

....................... A preshift. examinatian,. as.prescribed in the

mine_on the days that coal was produced, within 4 hours immediately preceding

....... the.heginning. of. the. first. coal producing. shift.on. such day.

FINDING
The undersigned inspector finds that a reasonable time within which the foregoing violation of
Sec. 209 should be totally abated is by .......January 165 1
ate

Duluth, Minnesota Signed /s/ W. B. Dalrymple
Originating Office Federal Goal Mine Inspector

APPEND IX F Interior- Bureau of Mines, Pittsburgh, Pa.
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COAL FATALITY
MONROE COUNTY, IOWA
O’BRIEN COAL COMPANY

O’BRIEN - #12449

MARCH 30, 1953

Ben Nicholas, Harold Barnes, James Love, Thomas Little, and Gerald
Lane were killed in an underground mining explosion at 4:20 P.M.
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