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FINAL REPORT, GA3 AND DUSP HEXPLOSION,
BACDETH MINE, HUTPCHINION COAL COMPANY,
HACBWTH, Y. Vi., ¥ARCH 11, 1937

BY Ke Ls Marshall and ¥. . MeCall

Introdustion:

4n explosion of gas and coal dust oecurred sbout 7:50 pem.,
Mareh 11, 1937, in the MacBeth mine of the Hutchinson Coal Company, at
¥YecBeth, W. Va., resulting in the deaths of 1B wmen who wore sll in the
explosion zone. Some of these men were killed by flume and violence,
while others were killed by carbon monoxide or & deficisncy of oxygen.

This is the second explosion which has occurred in this mine in
leas than seven months. An explosion whieh killed 10 man ovcurred in
this mine Septembaer 2, 1936, and was inveatigsted by C. Y, Owings gnd
P, P, Jenio of the Pureau of Mines. The genersl informetion contained
in this report is taken from the reanort of the previous explosion, with
only the additioné and corrections made necessary by-.ihis interval or_
st . _

Location:

The ¥MecoBeth mine i3 located in Logun County, ¥. Va., at Hac-
Beth. The mine is served by the Chesapeake and Ohic Rellway. The mine
is owned and operated by the Hutchinsou Coal Company, Fairmont, W. Va.,

with loeal offices at MacBeth, %. Va. The principal operating officials

aret
K. L. Batchinson, president, Fairmont, W. Va.
?. E. Johnson, . vice president, Fairmont, W. Va.
%. H. Myers, goneral superintendent, MacBeth, ¥. Va.
H. H. Clendening, mining engineer, MasBeth, W. Va.

X. ¥. Stafford, mine foreman, ¥acBeth, V. Va,



@léxees:

The average employment is sbout 238 men, of which mumber 26
are employed on the surface snd the balance are employed underground on
two‘ahirts. There are aporoximately 122 coal loaders émploynd, 80 én
the day shift and 42 on the night shift.

Yine openings:

The coel is resched B = slops 640 feet long driven at am
angle of 36 degrees and two shafts about 135 feoet deep. The shafts are
driven 300 feet apart with one of them sbout 78 feet from the slope.
Coal bed:

The mine is developed in the Iagle coal bed which averages
about 4 feet in thickness. The hod hes s general 4ip less than 2
degreses westward but has quite sherp loeal rolls.

The ool ia shale; and disintegrates upon sxposure to air;
for this reason coal is top ocut to permit some coel to remamin =8 irme-
.diate roof to protect ﬁhe shale above. ' |

Goal in the adjoining Dehue mine has been 5am§lad by Buresu
of Mines representatives. The mverage analysis of this boal is ag fol-
lows: moisture, 2.5 percent; volatile matter, 33.7 percent; fixed éara
bon, 59.8 percent; ash, 4.3 pereent; sulvhur, .7 péreent; Betau, 14,320,

The volatile retio of this zample ia .36 and indicates that the
coal dust is highly explosive when suspended in n sultably denée eloud
in air.

Method of mining:
Goal is extracted on a room and pillsr panel system. A set of

6 ontries extend from the bottom of the slope to the barrier pillar which



- separated the Dabney mine of the same compuny from the MacBeth mine.
Room entrieé are driven, right and left from the mains, in pairs at
380-foot intervals. These roon entries are driven on 50;foot centers
at widths which the writers think are excessive for the characterFQf
the roof. Hoem 1 18 driven 250 fuet from the main entry air course and
room 2 1g driven 90 feet inby room 1. These rooms sre driven to intere
ssct the alr course on the next room entry, and thus net as aﬁdittonai
air courzes t¢ replace the main air courses whieh.weré drivan wide and
caved. Xooms 7, 8, 13, and 14 are driven in the seme manner for the same
purpose. Yhen room entries resch their limita rooms ara'tﬁrnoﬂ and ox-
tracted on an edvancing pillar line. Because of falls or small amounts of
water sncountered on entries it has been the practice to shandon the entry
or pick it up from the inby side. This nractioe has eaused nmuch confusion
an? has made it necessary to extrnet coal baekwards as well as 0 cause
haulage to be done on return air. It has also made the prodblem of venti~ |
lation, as 1t is now done, complicated, inedequate, and inefficient.
This failure to follow and maintain the originel projection of'entfles
can well be deemed the underlying cause of the two recent explosions
which the mime has suffered. Coul s top-cut by Jeffrey 20-B nonpesmis-
sible~type mining mschines snd is hand loaded.
On main entries some crossbars are used to éupport the roof,
but in general support is made bﬁ posts set 3 or 4 feet apart on both
‘sides of the track with no attempt being made to obtain clearénnc.
| Hooms are timbered with split posts, cap~boards, and wedges.
| The posts are sat gbout 4 foet apart and are carried within about 7 feet

of the face before cutting.



Heulage:
The track is leid to & gauge of 48 inches; about 40-pound

rails laid on swooden tles are used in entries, while 20-pound rails
laid oh.steel or wooden ties are used in rooms. Cross cuts, where not
filled with rock and other debris, are used for shelter holes. Cars of
3—£on capecity are mede of wood and steel with 50114 bodies, and no end
gate. Coal is heuled on the wmain line by a 1lB-ton Genersl Tleaitric
trolley locomotive, and s 1l0-ton Soodman 343 trolly locomotive. Coal
is gathered by mn 8-ton Jeffrey M. H. 100 cable reel locomotive; 3 Jeff-
roy M. H, 88 6-ton cable reel locomotlves; and 3 6~ton Oenaral Fleetrie
. H. 4 cable resl locomotives. Jinin haulage is on intake air and
gathering baulage is on return air. Trolley wire is partially guarded
st switches by flexible rubber guxrds.

Lighting:

All underground employees use Sdison Model K permissible elec-~
tric cap lamps. Officials and machine men carry the permissible type
¥olfe flame safety lamp, in addition to the cap lasp. Haulways afg ile
Juminated by unguarded ineandescent elsaotric light bulbs inatalled at
switches, and taped direotly to trolley wire or feeﬁar line without fuse

protection.

Machinery underground:

Cogl 18 mined with 5 nonpermissibhle, Jeffrey SO-B.areuall,
‘udning machinea. Water is pumped by 4 nonpermissible-type pumps. Hlec-
triec power underground is 250 volts di;eet enirenx. exoept for the 110-
volt slternating cireuit used to supply current to the incandescent bulbs

lighting the slope; 0000 trolley wire, supplemsnted by a 500,000, circular
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nil feeder line is used 0 carry power in the mine, E&ain line track is
bonded and cross bonded. OJectional switehes are used at the mouth of
room entries and on main lines. Lseh trolley sut-out switeh is con- |
nected to both the trolley wire and feeder cable, which seems fo the
writers to almost defeat the advantage of the feeder circuit.
Lxplosives:

Permissible explosives, upont's Lump Coal "C*, l-1/4" x 8%,
are used for dblasting, and are delivered to the vorious sections by a
powder-car. kiiners store explosives in a ¢anvas beg, along with deton-
ators whieh are in an insulating, eylindriesl, wooden box. ¥Miners are
limited to a day's supply of exvlosives., Thots are fired by the miners
with 2 dry cell battery, having recsssed terminels, nt any time during
the shift. Holes are closned with a ateel scraper which has the other
end copper-sheathed and is used to tamp elay stesming.

Drainage:

The mine, which is very dry, i3 dewatered b}“ the use of 2'
small gathering pumps installed =% loesl dips; a two étaée. aenf'rirugal;
3C0~gallons-per-minute pump, and a 3 stage, ceatrifugal pump wiﬁh a
capacity éf 800 gallons at a 330-foot kesd. &ll of vthe pumps'an driven
by open iype slectric motors, with the latter %wo in the m;\in puny stae
tion being operated infrequantly and on return air. In addition to the
purps a water box was used to transport water from one local depression
to another.

Ventilation:
Ventilation i8 provided by a 4~ by lO-foot Robinson multiblede

centrifugal fen operated exhausting. The fan is driven through "T" belt,



10 sesction, by a 100-horsepower, 220.volt, 60-cycle, 3-phase induétion
motor, and was renrorted to have nrodused about 835,000 cuble faet of air
per minute at about 1.7 ineh water gauge. The fan is in a fireproof
sotting of brick and steel construetion, is equipped with explosion
doors and is reversible.

After the explosion in September 1986 a Bureau engineer found
the fan delivering 75,000 cubic feet of air per minute, and after re-
pairs were made to doors and stoppings following this recent explosion,
the wrilters could oaly find approximately 59,000 cubic feet of air per
minpute returaning to the fan.

48 reported to the writers, &ll the zir reaching active work-
ings wes taken intoc Feeond Vest Maima, snd into 14 and 15 right antries,
where a nstursl o0r at lemst dependent =aplit was made, one aplit golng to
jé, 17, 18 right off %Gscond “est Meins and thence to =zll workings to the
laft of Second Vest Mains. The second split went tc the top of 14 right
off of Second Yest kMains, thence through workings of 13 and 12 right de-
velopment, which wes semled on outby ends, thence b} or thﬁough'sqme '
3000 feet of robbed or pillaring work, thence to wofkings at the head of
¥ain North, thence through or by the worked-out or abandoned seetions‘on
the East Side of the mine, |

4l indisations point to the fact that the ventilation at Kac~
Beth mine had bscome 1n6ffieient_anﬂ insufficient due, 1t is believed,
to the following conditions whieh have, no doubt, osourred progressively
over & number of years:

Firat, fallure to malntain development in aeeowdahce ,

with the originsl projections, as (a) Third Viest iain entries



were uét driven; (b) 12 right entries off Jecond Viest ksins
were not properly driven; (e} 13 right entriag off Second Vest
¥ains were not cleansd up snd re-established after the explo-~
sion of September, 1936,

Second, air courseas whieh had fallen-in, st nany
points in almost every seetion of the mine had not been clesned-up
or properly re-estsblished by driving contimious new siy courses.

Third, a proper split system, to provide an adequate
quantity of fresh sir with limited "duty”, was not used, due no
doubt in recent ysars to¢ not belng able to move aipr ia suffic-~
ient quantity %o the working ssctions to allow aplitting.

Fourth, when supplemental rooms, etc., were used as
aireays, thay were noit properly gusrded from the effects of
pillar extraction and suheeguent blocking of the sirway.

Fifth, the lack of adequate sirways and of splits
with resulting free movement of fairly large v;nlumes of air
to working frdes, made necessary the use of an'exeassive ﬁumher ‘
of doers, checks, snd line brattice which might reasonsbly be
expacted to have redused still further the small quantity of
air available.

Sixth, the seeond intake airway paralleling the mein
heulsge has caved st s mumber of plates, and tha main haulgge
18 80 low end tight from “gobbed" weste at places that the
writers found the main return air to the fan was cheeked ge-
eidedly us trips passed the tight points on this Main Vest

havlage.



The ventilastion observetions and sampling and quaﬁtity studies
were made by the writers some Yweanty deys after ths explosioan of March 11,
and although the explosion did cause some change and intorﬁérance to the
vantilation when studied, still the writers sre forced to bélieve thaf
the six major causes of poor ventilsition liétod above were present be-
fore thz explosion cecurred.

The following air sémpiea were taken during the invastigation
and were snelyzad in the Oas Laborastory of the Pitteburgh Ixperimont
ation of the Buresu. 7ince there had been no active work done ay;
the faces for some twenty days, the ssmples show s minimum condition
of @Qa liveration, but alsc show & general gassy conditien of =ll purts
- of this mine, inalud;ng old workings, snd furthar, thet gas liberatioﬁ
is 3low but continucus over » loag periocd of tims, po that sll standing
or worked-oub sreas, as well zs aetive workings, sre potentially dangerous.

The analysés furthar show that on April 6, ;937, twenty-seven
days after the last active working of the mine, there was a methane
liberation of 408,000 subie fest in 24 hours. It is al#o indicated
that the right split carried more gas than the left split and, further,
that all the old workings of the north and east are atill iiharating gas
freely. Under susch conditiouns, man or eléetric equipment should not be
peraitited to work in air that hes passed through or by worked-out or
abandoned sreas. All pillar lines, if possible, should be ventilated
by cross-ventilation and "bleeder” system. This can be dome for the
right side of 2 Vest Mains by driving 3 West Mains and for tha 1eft
side of 2 fest ¥ains by extending 1 Vest Hains, PEroken or "sawbtooth"™

Pillar extraction s performed in 5 and & right off 2 Vest Mains, und



Table l.- analysis of mine air sagples, MagBsth mine.

March and April 1937

- Ou. ft. Tu. ft.
Afr Parcent of air methsne
Sample Carbon . per per 24
Ho. Loestion in mine dioxide Cxygen  Hethune  Hitrogen ninute hours
938 40" ouby pump in 14 room .
14 right Q.08 20.54 1.99 77.62 . 1,000 8%,700
502 18 right iA. O, vutby last . .
x-mt 0.04 20'76 0024 ?3-96 3,&0 10.500
782 Flllar 10 room 11 right entry 0.18 20,52 1.57 7793 drifs
780 18 right A. C. sbove 8 room 0.04 20,90 0408 79.04 arift
779 Manway 30' outby 2 right,
2 Vest ¥ain 0.08 20.74 0.34 78.84 8,000 39,100
781 1 left off 3 uast Mmin ¥orth 0,10 20.78 0.30 78.82 14,000 60,400
940 Youth of 12 lerlt €.07 20.86 (.26 78,81 84,000 32,400
501 At Bore hole Pump Station .16 20,62 .37 78,85 arify
803 Overcast from Yest Tide 0.10 20.76 0.17 78.97 25,000 61,200
8504 Tast Bleeder MNear Fan 0.30 20,15 .96 78,59 18,000 248,832;
508 211 return to fun excent : )
East Bleedar 0.12 20.75 0.27 78.868 4] ,wo 18¢ '408)
Total gas lidberation spril 6, 1937 408,240




as again started at top of 8 1sft off 2 Uest Mains is dac;dadly dsngerous
in a gassy mine.
Coal dust:

The coul is guite frisble and in the oparationé of cuxtiﬁg,
blasting and loading a large amount of fine coal dust is made, which is
found deposited on roof, ribdb, timhars’and floor.throughout the wmine.

The carg, wheu Xept in repuir, ure of solid construction without end.
gates, and if they are not excessively topped the spillage on rosdways
should not he excessive; however, it was noticed on some parts of the
maln hrulnge entries thai rpck and traek qleanings hed heen gobbed along
the antries until the angie of repose had been atteined and sll crevices
and offsat ledpes were completely loaded with fine eoal and dust. Sampe
ling in Oaptembar, 1936, and Harch, 1937, shows that 20 to 25 vercent of
the mine's 20 mesh dust is of the impalpsble fineness of 200 mesh dust,
which is about the average condition found in ccal mining.

The eoml of the Fagle bad has a volatile té_volafile plus fizxed
earbon ratio of about .36, which nplaces it high in the class of flammnble
dust cosls in the Bureau's tests and also ig proven in practice by the
destruetive explosions in mines operating in this bed. |

The reaéons for a eoal dust explosion sre bzssioally vﬁry simple.
“hen fine coal dust is suspended in air it is in extremely intimate con-
tact with the oxygen of the air; one might say almost "dissclved” in the
oxygen: this gives e condition which {s the besis of tho_nnnufaotnra~of
most high explosives; then when an ignition source of heat or flame ia
introdused, the eombustion takes place with an sxtremely Ligh apeed of

flame propagation whieh we eall sn explosion. If the coal dust is 8o



wetted, which is hard to do or maintein, 80 that it cannot be mised

into a eloud in nir, or {f the dust is 30 =dmixed with incombustible mat-
ter that the burning combustible cannot maintain an ignition temperature,
then there can not be a‘coal dust explosion.

The following table gives the results of analyses of dust
samples $aken during fha investigation.

Samples B-2088% and P-208900 are representative samples of
dust found on Roof and Rib and on Floor of normal room, and may be gOn-

" sidered sas an average dust condition in development.

Samples B-20805 and P-20886 sre samples taken et each end of
the water-filled sumps at 7 and 8 rooms bstween 11 und 12 right entries
snd are of almost identical character when air-dried; however, when picked
up, sample B-20880 was water dripplng mud, which was deposited over all
surfages aud timbers cutby the wobter hole, snd produced when the explosion
swapt this water into suspension, and by which the flame of the expbsion
going outby toward 11 right entry was extinguished. It was found tﬁsre
hed been flame at the point where Sample B-20886 wes taken.

fample B-20887, taken on curve going into 13 right emtry is
from a polnt of great violenee and speed of the explosion. | |

Jample B~20888 is from the area in 14 right entries where the
explosions met, and rlso shows aa average condition of dust on secondary
haulage. |

The total incombustible, moisture plus ash, of the samples run
‘from 10 pereent to 26 percent. To make this dust non-explosive from
37 pereont to B3 percent additional incombustidle (rock dust) nnét be

added.
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Table 2.~ inalyses of dust samplea, iacBeth mine,

Larch, 1937
Lebore ' Perosnt : ‘ Soreen test
atory : dois~ Volatile Fixed Percent
No. . Loeation in mine ture mztter carbon - iBh On 20-mesh Through 20-mesh
B-20887 Mouth of 18 right, 2 Vest l.2 28.3 .52.1_ . Ri.4
B-20885 8 room, 11 right to 12 right, - ‘ ,
2 x cut inby 11 right l.1 33.3 53.0 25,68
B-20886 8 room, first x cut indby
12 right A. C. 1.5 25.8 49.7 22.9
B-20888 50 outdy 7 rocm on 14 right
fs. Ct 105 36&9 5701 1402
B-20889 13 room 1 x out inby 17 right
i, Co R1b and Roof _ 1.¢ 2l .8 67.6 9.6 15.4 84.8
B-2089C 13 room 1 x cut inby 17 right

A. €. ¥loor S 26 8 83.3 8.0 26.8 73.8

48-mosh 8§5.6
100-mesh 37.6
200-monal 28.2




Roek dust:

The Bureau of Xines has made exhaustive tests over many years
on the effeetiveness of rock dusting in preventing the ignition and
propagetion of coal dust explosions, snd the test work has bgen confirned
by explosions in operating mines heing stoped by properly applied rock
dust.

There 18 no adventage, or possibility of preventing a mine ex~
plesion, by uss ¢f rock dust in an inadequate amount or improperly ap-
plied. This has been clearly demonstrated at this mine, where it s
roported some rook dusting had been dons before both the September, 1938, -
explogion snd also before the ¥areh, 1957, exnlosion.

Roek dust pmst be applied to avery surface of the mine, entries,
airways, rooms und cross cuis and prefersbly kept within twenty feot of
the working faess. The amount of rock dust must be sufficient to glvse,
in representative sanples earefully taken from all parts of the wins at
intervals of not over 500 feet, total incombustible content of n&t less
than 65 percent, where the sir traveling is free rroﬁ methéﬁe,.ahd 70
percont where up to one percent of methane may be pféaent.

3ince it i8 alwmost immpossible to obtqin these parcaentages where
rock dust is superimposed on large deposits and accumulations of fine
coal dust, it 18 advisable to wash down the heavy coal dust.daposits with
water before the rock dust is applied. This will sllow a éaving in rock
dust and assure & high incombustible content, which will stand pollution
for a longer period before re-dusting is necessary.

To protect the efficiency of the roek dust and extend the in~

terval bstween re-dusting periods, many companies use water on cutting
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machines and to wet coml plle and wash down face areas while loading, so
thst the fine coal dust is not thrown 'into the air current end carried |
and leter deposited on the nine surfaces. ihere such use of water at the
face is practiced, the Buresu hss reporte of companies haviné rock dust |
remein affective for two yeers as compared to three months where water
was not used. |

Regeue snd recovery operations:

About 7:50 pem. Bareh 11, the night mine foreman and a crew of
27 men, who were on the slope bottom, felt n conoussion and were enval~
6ped by duat. There »as no suestion but that =1l of these men realized
an explosion had occurred, and most of tﬁam irmediately ran to the sur-
face, The right foreman c¢alled the surface from the slope bottom and
requssted that the mine foreman be notifled and that the chief mechanic
check on the condition of the fan. Recovery work was begun immediastely
and the first band of men, headed by the mine foreman, K. %W. Stafford,
using.a locomotive for transportation met a maqhinelcrew, which had bagﬁ
'workihg in 11 right entry, on the Sscond West Kains. This ma&hine orew
had survived the forces of the explosion and had found and,w&r@'ridiag a
locomotive which a track men had sabandoned at 8 riéht entry. The res-
cuera and the machine orew traded locomotives, with the lgttor continuing
to the surface.

The first rescus oraw pilled ths poﬁsr off the Main Yorth éntry
a8 they advanted on the 2 Vest Mains. This ect caused the drakeman on a
locomotive in the Horth extry to investigate the ceuse of the loss of
power. He learned of the explosion end returned up the North entry

to warn sbout 12 men that an explosion had occurred. All of these men

12



came from the mine unassiated.

State mine inspector 1. V. UYmldron was notified, in Logan; of
the explosion and was underground in the mine by 8:30 p.m. Hé was closely
followed by Inspector J. ¥H. Hansford. Other st:;te inspectors who followsd
later were: Chief Inspector ¥. P, Rhinehart, Young Lawzon, H. L. J‘an‘kina.
“e Lo Lyons, X. L. Chatfield, ¥. 7. Jones, I. 0. Shumstse, and R. Lilly,
and Mine-rescue Instructor H. ¥, Farley.

The Bureau of kines wuse notified by the issceiated Press abous
8:30 p.me. Mesars. G. . Orove, ¥. L. karshall, K. C. MeCall, F. 5. Grif-
fith, Herry Burdelsky, snd Hdward Thomss sssisted in recovery work. kr.
Thomas srrived at the mine about 1:30 a.m. March 18 and accompanisd M. C.
¥eCall inte the wmine at B m.m., the latter having reported at 5 a.m.

Rascus teams, one from Tharples, . Va., and the other from
Dehue, ¥e Va., reported and were in the mine within an hour after the
explosion cecurred. Teams from Omar, . Va., Holden, ¥. Va., and Chat~
taroy, 7. Va. arrived leter and sesisted with the-_rocovery,mrit.

The firast rescue party located and recoiréred the b_od‘ies of &
rnotorman and bhrakeman about 9:30 p.m. The motorman was found on the .

2 West Maln haulway Outby 13 right entry while the brakemsn was found
on the gide track 1n‘the adjoining intake ail.xjway. Both men had beeﬁ

| killed by violence, ths brakeman having had both shoes and a leg blown

off. The interval of time botween the finding of the first two hodies

end 6 a.m. of the 13th wes devoted to the restoration of the ventilation

in 2 West Mains to 16 right entry. A% 7 a.:m. the body of the section

foreman, who had zls0 been killed by violence, was found on 16 right

entry betwsen 1 and 2 room. Later in the day bodies were recovered in

13



13 and 14 rooms off the 16 right air course and in 14 and 13 rooms off
17 right entry. it this point recovery operations were nade imposgible
by roof conditions, fells and inadequate ventilgtion. Recpvary‘opera~
tions were then bepun in 14 right entry off 2 West Héins, and leter in
the day two maschine men were recovered in 14 room outby 13 right entry
(scures of ignitionl}.

A concentrated rock loading and elean~up sehedule to snter the
17 and 18 right territory was then started. On the l4th u miner's body
was recovered from the 18 right entry sir course from 4 point in line
with 5 room. ¢n the 15th 4 body was recovered from a breakthrough near
the fzee of number 1l room and snother body was reccveied in the bLreak-
through between 1l amd 12 roums af%Zright sntry. 4ll of the recovery
was seriously hampered by falls of roof snd the remaining 4 bodles were
under and buek of & fall in 18 right suiry and air course., This fall
had cévad the length of the entry to a height of gbout A feet. To.-
facilitate the recovery of these bodies it was decided to extend 18
room off 17 right entry to intereact the face of 18 right enfry and
air coﬁrsé, thue making it possible to continue ;ecovery-work rrpm the
faces of 18 right and from 10 room off 17 right ontry.: On Mareh 24 a
body was recovered near the face of 18 right alr course. On the 26th
2 body was recovered in the last breakthrough in 18 right entry. On
the 27th the remaining 2 bodies wore racover@d, ons in the last break-

tkrough in 18 right entry and the other inby the same breskthrough.

Origin snd scope of explosion:

The action of the explosion s raconstructed by the writers

during an investigation lasting ten days after the recovery of the bodies,

14



is thought %o bs as follows:‘

an accunmlation of gas wes ignited by eleetric are from sliding
the nip of the trailing cable of the mining machine on the trolley wire as
it was being tramued out of 13 right workings to the high point of 14 room
{barrior room) esast of 13 right entry (see maph Contrels show this machine
was moving out, having completed cutting in this seetion. Dust wns {gnited
and propagated the explosion south and west from this point. Propagation
eastuard at this point was prevented by water mnd damp conditions.

: Thé explogion went down 13 1right eniry with greﬂt force, oblit-
ereting soncrete blook seals =% the mouth of these entries, then soresd
.hOth 1nbj and outby on the 7econd “est entries. Outby the explosion died
oﬁt; dua, iV is belieVad;.to roekx dqust, road sand, gstanding weter or aaﬁ§
eonditiong, and room for expansion., Going inbr on the Jegond “est entries,
the explosion atiained tremendous veloeity, in both mmin intakes snd in
the manways, reaching estimatod speeds of 12,000 fret o second or grester
s indicated by streamlined Aust denosits on reverse side of standing
nosts, The exnlosion propagated with srest speed and viclence into 14
right entry; and slthough therv nre indicutions thst the upper seetion
of this entry was inflemed by the original ignition, yet thé ingoihg
forces on l4 entry were pmueh grester thaxn the cutgoing forces, whiech
“uppear to have met wt aboﬁt 8 room.

Tha initial explosion trzveled westward through 13 and 14 rooms
(barrier) with flane and considerable spesd, throwing stoppings at head
of 13 right outby, =nd going into 16 right with flame end violence from
the inby end of rooms 13 and 14 even though there were some loezl pools

of watar at that point.

15



Uncompleted Tooms om‘ls and 17 right ontries showed coke as
the flames burned out in these plnces; rooms 10 gnd 9 oﬁtby weore com-
pleted, snd the explosion flamed through them into 18 right work and
faoes, whers it hit with fores sufficient to wresk three cars ahead of
a gathering motor in 18 right alr course. The explesion's forse outby
on 1§, 17, nnd 18 right was met by the force eo%ning inby from the Second
'ast entries, up 15, 16, and 18 right, st sbout the iine of 5 and 6 roons
erosaing these entries and from which 17 right entries were pleked ué.
The entire Second ilest Seetion inby 11 right entries was inflamgﬂ, outby
11 right foreces did damage to stoppings and doors zs far as 9 left, and
the blast cmused & dust eloud to forma clear o the main slope.
Gonclusions:

The writers are of the oplnion that this explusion was csused
by inadeguste ventilation, distributed in » wmost unsafe manner, due to
the wide deviation from the originel mine projection and system.o£.
development. -

The immwdiate ignition sourse was most Iikely the'alectrié
are, batween nip of cable and trolley wire, while tramuing a nonpermis-
sible arowall mining mechine from room 15 to the high point in room 14
ofT 13 right enlry of 2 Test Main. '

This point is probably not over 20 fest from the point glven
as the most probable point of ignitien of the explesion of September 3,
1936, by a nonpermissible gathering looomotiye.

Recormendations:

The U. 5. Buresu of Mines has not, nor desires, any regulatory

authority over nrivately owned cosl mines. Investigations, reports aund

16



recommendations are made, not in s eriticzl sense, but in the hope that
the information obtained and adortion of recommendatiéns\mgdo will pre-
vant the oecurrensse of future disasters and add to thersafgty aud effic-
iency of tho mines in this country.

The writers recomuend that:

Ventilation

1. hisin sirways, both inteke end return, should be cleaned up
or provided, as by driving new parallel eatries and oxtaﬁding First pnd
Third ¥ein Yest Eﬁtrisa, 80 that at least 100,000 cubie feet of air per
minute will eanter the mine and not 1ésa then 75 percent of the totsl will
e avallable ${n the active face workings.

2. C(vercasts should be srected and the alr so split that neither
men nor machinery shall have 0 work in air that has pmsxsed through or by a
workad-out or abandoned area.

3. \gll permanant stoppings (those having an expscted duty of
over one year) should be built of ineombustible material and he kept air
tight. N | N

4, Projsetions should ba made, and so followed in devalopmaht
that the zir may be oarried in ihe most simpls and direct manmer to the
faces, without "loopiag®, znd with the use of a nminimum nuber of doors.

5. ihere doors are used they should be erected in pairs (air-
locks) at asuoh a distance apart that a trip of ears méy be teken through
uit&out'havlng more than one door open 4t & tims, or causing a direct
short-eircuiting of the air.

6. At least 10,000 cubie foet of air per mimute should be

passed through the lust open cross cut, at the furthest duty of eanch

17



split, and further, where cheo%-éurtains. or temporary door and line-
brattice must be used, a quantity of air shéuld bhe provided éo that nqt
more than ome~third of the evailable air need be forced behind such line-
brattice to maintein a clesr =nd safe sondition at the face.

Roek dus?®

7. The appliestion of roeck dust should be continued until =11
dpentnas (entries, air courses, rooms and breakthroughs) are adequately
dusted.

8. i gufficient quantity should be applled so that the average
anslyses of samples of roof, rib, and floor dust of all openings shall
ghow at leasst 63 pereent of incombustible materiel.

9. Rock dust should be kept advanced at all times to include
the last opsn breakthrough, and preferably be kept to within about 30 feet
of the face.

, 16. %0 mmke it more readily povasible foo attain = stiffin-iemtly
high incombustible ocontent in the rock dusted openings, acoumlsted coal
'dﬁst should be washed froam ribs, roof, and tiubﬁra berorelsﬁplying rock
dust, and further o inoresse the vffective 1ife of the rock dust appli-
cations it is suggested that the use of water on aut@ing'maohinés and for
washing down =nd wetting the face regions before blasting and while load~
ing out the cosl zhould be considered. |

#Electrical squipment

1l. Only permissible electrical equipment should be used, when
suach equipment is to be used, in other than pure intake air, fresh from
the outside. 3Such eguipment, if used, should be maintained in 2 permis-

8ible condition at all times.
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Blasting
12. Hlesting, even with permissidle explosives, should be done

in o permissible manner under proper regulations, a8 t0 handling, storage
and procedure und also with full supervision of competent offieixls.
Inspsction
13. Inspections for explosive ges and other conditioms should
be madg by a compatent officiel bafore miners enter a working place, be-
fore a;id after blasting, end before a mining machine or other electrically
opuﬁted aquipmént enters s imrking place.

¥line raséua tr.aining

14. & crew of not less than ten selected men accustomed to
hard work under eénditions in this mine should be trained in the use of
oxygen hreathing apparatus, and be kept efficient by regularly scheduled
rractice and study periods.

Ackncwl'edgmnta H

The writers wish to-express thelr appreciation for the ccoperau~
tion shown and courtesies extended by offieisla of the opsrating company
and the Chief of the liest Virginia Depertment of XKines and his personnel.

Reapectfully submitted,
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Ko Lo BARIHALL
Bining Lngineer
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Lissistant Mining Engineer
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6-218
UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

-
v

GAS ANALYSIS REPORT

Bottle No. _______ 839 . - Laboratory No. _ 83484
Sample of ______. Mos el e
Mine _._. weghatl Operator ___ Hutahingon O, D0e
State ______________} (o V8 County ..._.._ Lesws
Town . MegsBegh - Name of coal bed - Znglea
Location in mine ._______ 40% outby puap 14 roos 34 eight
Method of sampling __%se . _________________ Date sampled ___ 4=Ba®? _________________ Hour _naen
Velocity air ________________ - Area . sem Quaﬁtity S
Pressureonseal . ___ Ba;'ometer: Inside ... ________ _ _______ Outside ________-______-__; _________
Temperature: Wet bulb °F. Drybub ... ________ °F. Humidity ...
Mailed .. Received ___._... AmOw®Y .
Collector .. ¥, T, torahell, H40ing S0 e o

Laboratory No. __..____.__ o Bladd Ethane (CoHa) oo e e
Bottle No. .oooo_._____ . 9gs S A
Carbon dioxide (COg)_.. _..__. 108 .. .-..  Hydrogen sulphide (st)._ e
Oxygen (Og) ooo__ B & 7% .7 S Unsaturated hydrocarbons . e
: (C:H,, ete.).
Hydrogen (Ha) oo oo i e Sulphur dioxide (SOQ) e e e
Carbon monoxide (CO). . .. e r‘[_'_r‘.“_?__r.?_rf.o.f.ri_if _______________________ )
JONFIDENTIAL NOT FOR PURBLIOATION CR CIRO-
Methane (CHy).. . . 199 o B LATION _Y_i:c‘t_llcg}.[t_fpecxal permit from the Director of
the Bureau of Mines, Not to be used in the exploita.
Nitrogen (N)) 79 tton of any :rocoess or produot.
gen (Ng) oo . - TTA8 . e e Y M N N e
Total oo 100600 e e
RIS, e
Date --oooooeoeeeo- Gk G- oo (Signed) 1 orger—for-Ti-Sohrepl

6—8409 U.5.GOVERNMENT PRINTING OFFICE



6-2138

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

8502
Bottle No. . . Laboratory No. Blass
ming a
Sample of _______________?f?'t ____________________________ — e
. :"F‘ %1 ot 3 [t
Mine ______i':?ﬁ?_’t_{ ____________________________________________ Operator m““"i‘i‘i’?ﬁ% Co 0o
k'
State .+ % e County _____- Legaw
Town _-_E‘if_ﬁ?ﬁf‘_ _____________________________________ Name of coal bed ___-_E\;ﬂglg _______________
Location in mine _____________ 3’ Eright_.f:}t"mtby}._agtgguﬁ ______________________________________________________
Method of sampling ___.__. hdit Date sampled ____._ 4eBed7 Hour .. 10 8efte
Veloeity air __________________________________. Area ____ . . Quantity .
Pressure on seal __________________________ Barometer: Inside __________________________ Qutside ... ...
Temperature: Wet buib _______________________ °F., Drybulb .. _____________. °F. Humidity ... _____
Mailed ___ e Received __._..._______ et o AR
Collector _ Fo Lo Morshall Mimteg @age
T T T T T T T  (Name end title) T
Laboratory No. __..____._ ___ @é‘ ‘i‘% _____________________________ Ethane (CoHg).._._co...o.... ..
Bottle No. - 5?__2 . - S
Carbon dioxide (CO,). -___??% _____________________________ Hydrogen sulphide (HzS).- wooooooioeoeee oo
L >
Oxygen (Og) ... _.. @ .?.?E _____________________________ ‘Unsaturated hydrocarbons ..
. (CzH4, etc.). .
Hydrogen (Hy)ooooomoe oo e Sulphur dioxide (80;) - -
Carbon monoxide (CO). ___.__..______.......__ . __Thie reportis oo
CONFIDENTIAL NOT FOR PURLICATION OR GIHOU
Methane (CH,)...__ . QeB& - LATION. without special permit from the Directer U
the Bureau of Mines, Not to be used in the exploits:

Nitrogen (Ng) oo ?&96 ...... _tfon.of-any.processorprogwet.

Total . 0906 R
Remarks: e
Date ... il BeB7 (Signed)y,, --By-- B PEor- 200 -Ha--Hu-- S 0kDS oo

6—8409 U.S. GOYERNMENT PRINTING OFFICE emast.



6-213
UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. ... ws Laboratory No. - R
Sample of . BARS BE el
Mine . _____.______K jcepe¥s Operator ... Bukehduson Co So,
State ______________] Fo VBe . County ._ Loge®m
Town _.____________ MeeRe¥h Name of coal bed _________ Bagle

Method of sampling __._ %€ ___________________ Date sampled . B=2837 . Hour _12820 Delle.
Velocity air _____________ - Avea ______wm= . Quantity ... . e
Pressureonseal .. . ________________. Barometer: Inside _________________________ Outside ...
Temperature: Wet bulb ______________________. °F. Drybulb ... °F. Humidity ...
Mailed ___ . Received ...} o A
Collector ______.__._#o. le Mapshxll, ¥Yialong J&ing(;ﬁ;& e e
Labotatory No. -.......... > 17 S Ethane (CaHa)-woooroooneres oo e
Bottle No. ... ... 788 | B S
Carbon dioxide (COz)... -...... Q.18 . - e —
Oxygen (O2)cceoeememo . 20,58 e Unsaturated hydrocarbonms ____ .
. (C.H,, ete.). -
Hydrogen (H) oo oo oo Sulphur dioxide (SOg)-.o. oo e

This report 1a
OUNFIDENTIAL NOT FOR PUBLTUATION ORCIRUU -
LATION without special permii from the Director of

Carbon monoxide (CO).

Methane (CHy).oooooooe oo L® the Birsau of Mines NOt T5 b& Used iu lHs 6Xploms -
tion of any proceas or product.

Nitrogen (Ng) ccoeeeeeeeeee . o % - - D

Total. oo B X 4.7 < o

ReemarKS:

Date ... dulBel? (Signed) - f,o--Be--BBrgEn- Lo -1, -, Jehronke -

Chemist.

6—8409 U.S. GOVERNMENT PRINTING OFFICE



6-213

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. _______ 7 ﬁ‘% _________________ Laboratory No. &.&&1 ________ S
Sample of _______Eif?__f?'f‘______________________________________________________________________________________________________ _______
Mine ...~ ! _P:F?afl_l_ ________________________________ Operator mtahi_x_‘;s on Se GOe
State ______________ i_-ﬁi: _____________________________________ County - Lo
Town ...c.ooo__ ??_e_‘?@ _____________________________ Name of coal bed - :‘;agla_ ___________________________

- B ; "

Method of sampling L Date sampled __{i_’s-aﬂ-& _______________ Hour IOQ’H" _______
Velocity air ________ e Ares . . Quantity .~
Pressure on seal ______________________.____ Barometer: Inside _______._________________ Outside ______________.____________.
Temperature: Wet bulb _______________________ °F. Drybulb . ____. °F. Humidity .. ...
Mailed o Received .._..___] ainicin LA

Collector . Fo Lo dmpsholl, ¥ining 5nge
T T T T (Name and title) T

AR : .
Laboratory No. ... ... ?'}_‘_61 ____________________________ Ethane (CoHe)oooooooomaaeie e e e
' L 4 : 4
Bottle No. _____________.___ ?&% ____________________________________________________
Carbon dioxide (CO;)___. ... ?:%"_“._ — Hydrogen sulphide (H.S).. ..___..______ O
Oxygen (Oy)..._. . 20430 e e Unsaturated hydrocarbons oo oo
! (CzH;, etvc.).
Hydrogen (Hy)--.. o e e Sulphur dioxide (SOg) .o o e
This repart 18 s
Carbon monoxide (CO). ... . SNFIDENTTAL NOT 7O R_p]g_p,[.‘..i.ﬂ<&TL3N-QB.QE};‘.(;)_E____
' i it from the Director O
! 002 TION without special permit . R
Methane (CHg) ... .7 boibutes U l‘“ ﬁ'ﬁﬁ;ﬁ{i'é'F"M'!ﬁ@féTND‘ w.be-usedin.w@_.‘!.‘ﬂ‘.?}_tf _______
e v G r produot.

Nitrogen (Ng) oo . _79.04 _tlonm 77 ¥ prooeeif ______________________________________________
Total ... ... ARG . e e
R AT RS, e
Date ... 4=16-37 (Signed fas._ Be_DBrger for M. i, Cohrenk.

) Chemist.-

U.S.GOVERNMENT PRINTINS CFFICE



6-213
UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

779 | 61460

Bottle No. _ e Laboratory No. ...
ine air
Sample of _______ in _______t_n_______________________________________________________________, __________________________________________________
) vnalath Hutchinson T T
Mine . Operator e

Temperature: Wet bulb _______________________ °F. Drybulb .. °F. Humidity ...
] ) BB 37
Manled - Received -
T e Smuvahwn. Hining Zog
Collector ________* 7% =™ 15&.1_11’ AAAAA ilg _____ S
(Name and title)
: 1480 . .
Laboratory No. ___.____.__ ___A__;ﬁi __________________________________ - Ethane (CoHa) oo oo e e
e '
Bottle NO. e e e e
G.08 .
Carbon dioxide (COg)_.. ... 0 ) Hydrogen sulphide (HaS).. oo oo i
20,74 ' .
Oxygen (O2)cemeeeoee ... R Unsaturated hydroearbons ... ...
. (CzH;, etc.). .
Hydrogen (Ho)ooo o oot o Sulphur dioxide (S08) e oo e
. This repert 18
Carbon monoxide (CO). ... OONFID-E N1 AL'ﬁé;I:-ﬁ.Oﬁ"p‘fj'g}:{cKTlON'O‘RGPR@EL“
: . . v T iractor O
Methane (CH,) _...__.___. ﬂ.& _________________________ -<LAT.1_Q§__!'_l_*_'_‘iﬁ‘.].t.fg?i?_m‘_BETE‘_‘_-?_C_/ l:i_ilbe_].)lm:‘-: oo
the Bureau of Minoa, Mot 10 Do used T {heTeEiet
Nitrogen (Ng) oo Y £ - 'S . S _.Hen of any ‘-’"OC""és_E’_{_pr?Ei_\_l_(_‘_t.' _________________________________
Total oo e 00 e e e
Reemar kS, e
Date oo 4=16=77 (Signed) ._Jun. Be__Barsger for i, . Selirenke

Chemist. .

6—8409 ) U.S. GOVERNMENT PRINTING OFFICE



6-213
UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. ___.___ (£:) S Laboratory No. 81462
Sample of ._____ ®ine ad> . e e
Mine ... MaeRet¥h Operator ______fubchineon 0, Goo
State ______________ de V8o . County Logsw
Town _.__________ VaeReth Name of coal bed ___A8gde .
Location in mine .18% 8%k off 3 eest ot Mlenk enbry
Method of sampling ___¥8¢e_ ____________________ Date sampled _____$=83.37 Hourl Palle . ___.____
Velocity air ______. 98 Area ... T4e? . Quantity _ 34,560
Pressureonseal __________________________ Barometer: Inside __________._______________ Outside ... ___
Temperature: Wet bulb ______________________ °F. Drybulb . °F. Humidity ..o
Mailed . Received _._... G e
Collector ... K Lua Xoranall, MIindng M@e . o '
(Name and title)
Laboratory No. _.._____.__ . Bla8s __ _____________ Etl_lane (Csz)________“. _________________________________________________
Bottle No. oo 78L o e . S SR
Carbon dioxide (COp)... ______ 9,_19 ____________________________ Hydrogen sulphide (H,S).. : e e
Oxygen (Og)ceeeeee . ___E W78 Unsaturated hydrocarbons "_____..
: (C;H,, ete.).
Hydrogen (Hg)oeoooeeeeom ... - --——  Sulphur dioxide (80y) - ___________ -
Thias report 18 ]
Carbon monoxide (CO).. .| _____ - ONFIDENTIAL-NOT FOR-PUIBLIGAT 10N OR OIROL
LATION without special permit from the Director of
Methane (CHy) oo ] 030 . ---Tle Bureatr-of Mines:-Not to--be-used lu the sxploite-
tion of any process or produat.

Nitrogen (Na) _.oeeeee-- _78.82 -.----_._.-...__“__, ..........................................................

Total .o 20000 e e e
Reemar RS e
Date ... ry B (Signed) 1.z s PSR ST SN SO S

Gk Geid LB bBi‘gﬁr TOP-te T .,;ﬂhi‘ﬁe”hst.

6—8409 U.S. GOVERNMENT PRINTING OFFICE



6-213
UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

—

GAS ANALYSIS REPORT

Bottle No. __. 340 — Laboratory No. 514_55 _________________
Sample of ___gimg_ir ___________________________________________ e
Mine _.__-_____-___?igf?ﬁ?_g&___ e Operator ______Exﬁfgl?}%fi?._?a: ________________________
State __.__________. e Ve County Lagaf ____________________________________
Town ______.__.__ prm;:_?,;t% ____________________________ Name of coal bed Ea%?ﬂ _________________

. g ( R
Method of sampling L vEe. Date sampled ?-5-3_’? __________________ Hour u'mf _______
. . VE R . 0
Velocity air ._______ Bed Area _!ESB __________________ Quantity 585; _______________
Pressure onseal __________________________ Barometer: Inside . ... ... Outside ____________________________
Temperature: Wet bulb .. °F. Drybulb ... °F. Humidity ... ________
. . Qw37
Mailed .o Received ___-__--A_“_é_-?t:_j ____________________________________
L SRR . 124 :
Collector . . Lo Mershall, Wioing fng. .
(Name and title)
Laboratory No. ...________ _____ ? 1665_ ___________________________ Ethane (CzHa)._______
Bottle No. ... - - et e
c i OQM .1
arbon dioxide (COp)... _ e e : Hydrogen sulphide (H3S).- ... e
Oxygen (Oq)..._. . m’m Unsaturated hydrocarbons __._____ e
(C.H,, ete.).
Hydrogen (Ha) oo o i e Sulphur dioxide (8O2)--ceoeo e
Tunia TGK’O"‘“ 18 - R O'l[;;(“\{‘
- . woT FoR PUBLIGATION o -
Carbon monoxide (CO}. ____..... e e e R D ENTIAL WOT B0 f tyer ARECIOT. 2
- peinl POTDIIL TTOTE L2 e
Ve 28 L ATION wnbox.]." Ep‘; t 10 be used i toe exp\\)"‘“
Methane (CHy) ... ... ¥ bl the-Bureau of Mines. Ot ___________________________
tlon of « 1y pProcess or product:
Nitrogen (Ng) —ceemeeeeeo o ... 730&. ............................................... e

Total - : 196003 |

Date o] B=F? (Signed) L. B. Parger for 7. Y. Sehrenks

Chemist.

6—8409 U.S.GOVERNMENT PRINTING OFFiCE



6-213
UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

—_—

GAS ANALYSIS REPORT

Bottle No. __________ ? % ______________ 01455

Mine .. ¥aefetd Operator _ Butebinson Ty S0w
State ______¥s» ¥8e County _ o
Town oo Hoebeta 00000 Name of coal bed BE4& e
Location in mine ______ 2t Bors bole gume sveddon
Method of sampling _____¥5€e Date sampled __%?ﬁ:?’? __________________ Hour . ‘h115 &efle
Velocity air ___ =~ __________________________. Area . TT . Quantity ..
Pressure onseal ________.__________________ Barometer: Inside _________________________. Qutside ____________________________
Temperature: Wet bulb _______________________ °F. Drybulb _____________.________. °F. Mumidity ________________________
. . 4 2 ¥
Mailed - Received ______ 2m8=ay
Collector ... %e L. Wersheli el ™8ge
(Name and title)
Laboratory No. __...._..._ ____. iﬁ lﬁﬁ_ﬁ_ ___________________________ . Ethane (CoHeg) oo oo . .
Bottle No. ..______________ ______ ‘5‘31 ______ et e e
Carbon dioxide (COz)_.. _____ Q’IE . "Hydrogen sulphide (HoS).. . . .
Oxygen (Op) ... ___;?!Q!_ﬁg _____________________________ Unsaturated hyﬁtoca.rbons __________________________________________
(CgHg, etc.). .
Hydrogen (M) oo e e Sulphur dioxide (SOg).oooooer o e
Carbon monoxide (CO) . e e Thia repott B .
COONFIDBNTIAL NOT FOR PUBLIKCIATION OR omr‘p
Methane (CH,) g‘m«,_-.,_ S — -tsxﬂoﬁ_—w{{heﬂ{_gpgcial_[}elmh.ttQUQL.t:he_ng_e.f:l’_o_f-i _____
' the Bureau of Mines, Not to be used in the explolte-
Nitrogen (N2) oo . _.. 7885 - memcecaos --mun-ﬁunY—prom&ar-prOduﬂﬁ ------ 2T ...
Total ... . Y0000
Remarks: o e
Date ___________ PN T, O S (Signed) .__Y:o_Ba_Bermer Tor . il UYchrenk.

Chemast.

6—8409 G.S.GOVERNMENT PRINTING OFFICE



6-213
UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

—

GAS ANALYSIS REPORT

5
Bottle No. _______ s : Laboratory No. 8Le87
Sample of -
Mine _ Moepeth Operator Hutchissen O O0e
State ... %e ¥e County L kemm
Town . . vecBetn Name of coal bed Begle
Location in mine .____._._____.° o sast from weet slde
Method of sampling ____¥&%e Date sampled __.___ 4037 Hour 11 Bela
Velocity air . & R Area .________ 8% Quantity _Ro,28
Pressureonseal ________ . ________ Barometer: Inside .. __________ Qutside ...
Temperature: Wet bulb _______________________ °F. Drybulb .. °F. Humidity ...
Mailed - Received .. ___.__ Gk ot LA
Collector ... _____._ Vo L. Mershold, Molng S8
o (Name and title)
Laboratory No. ____._____ ___ 6:_‘2'_4’5’? ____________________ - Ethane (CoHe) ... .
Bottle No. _.______._______ e 503 e e e e e e e
Carbon dioxide (CO,)._. _______ Co10 N Hydrogen sulphide (Hz8).. ... e
Oxygen (02) %3’7& S Unsaturated hydrocarbons ____ .. .
. (Cqu, etc.).
Hydrogen (Hy) e e e Sulphur dioxide (S0,) e e
. . Thix repcort is .

\ oY

Carbon monoxide (CO). - - e SONTIDENTIAL NOT FOR PUBLIRN TON OR-GIREU
Methahe (CH,) Ogl'? LATION without gpecizl permit from the Director of
Voo R T e Burean of Mines, Not 16 56 US6Y i1 e BIPlottA-
Nitrogen (Ng) -ceeeeee . 73&9? il ton of any prq9_??§_orpr?fi}10tt_/ ___________________
Total oo .. L0000 e e
RO AT RS e e
Date .. RPN T B . S (Signed) -z, -2, - DBn@eE-£OT- v S --HCRPERK, -

Chemast.

6—8409 U.S. GOVERNMENT PRINTING OFFICE



6=-213
UNITED STATES
DEPARTMENT OF THE INTERIOR
' BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. . Laboratory No. 8488 @
Sample of ._______ ﬁjlns_a_"? ____________________________________________________________________________________________________________
Y 4 - . -
Mine ... 14863@%11“ ____________________ Operator ____: Hutehissen C. Co,
i a
State ___.________ i V_ e County ..___: Logan
Town ___.._______ _f__‘f?f_h; ___________________________ Name of coal bed ________._ Agle
Location in mine ._____ = ,as’e_mf@d@? ______________________________________________________________________________________________
. E (] .
Method of sampling _____ !&.?’ _____________________ Date sampled ______ deted? Hour __ 1Y Relle ___
. ¢ X ¥ A .
Velocity air ____;____f’?t?__; __________________ Area. _________ % Quantity .. 37,88
Pressureonseal _____.____________________ Barometer: Inside ... Qutside ...
Temperature: Wet bulb _______________________ °F. Dry bulb ___._ e °F. Humidity ... ____
Mailed - Received .. kot e A
Collector ___A_}_{_'_-_Tff‘?_1‘5*_1"@?“1”%&@_?&%&3 ________________________________________________________________
(Name and title)
Laboratory No. __________. _____"53'1%58 _____ Ethane (C:Hg)________.______.. ______. - -
Bottle No. ____.______._____ _______A___5_04 _______________________________________________________________________
\ .. 030 :
Carbon dioxide (COp) . oo 0707 Hydrogen sulphide (H,S8).. . .
Oxygen (0O,) RG,AS Unsaturated hydroearbons ... . . ______
(CzH;, etc.). -
Hydrogen (Hg) .o wooooe ooe oo e Sulphur dioxide (502)::;,-,- ,fmé--r-wm%-isf “(\\:O'r'“‘
Ap, NOT FOR PUBLIUATE :
Carbon monoxide (CO). oot L — ggﬂﬂﬂﬁﬂ!ﬁ‘:‘i.1_“_01_if_)ra_émi_;_ﬁ;om-ibﬁ_?.":fif_‘_’?%
. thout BpeCiti & ) xploiie’
0,36 LAT]O‘N‘ ! ines, Mot 1O pbe ussd 10 the e
Methane (CHy)ooooooooee oo, o¥e ; eee-tne Bureau of Mines. 7" O mormemem e
' ¢ any process OF prodaw
78,59 . Hom OF
Nitrogen (No) e i et e e ..
Total oo A OG
R OIS,
Date oo SelBmBP . (Signed) Lo_Ba._ Bergaer for 3, M. “chrenk, .

Chemast.

6—8409 U.S.GOVERNMENT PRINTING OFFICE



6-213

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

GAS ANALYSIS REPORT

Bottle No. __505 _________________ Laboratory No. _&145_9 ___________________
Sample of _______ _mtnean:- _____________________________________________________________________________________________________________
Mine ... ‘ﬁfmmfh ________________________________ Operator W ____________________________________________________
State ______.._____ ! "".W'_ _____________________________________ County _._.. W ________________________________________________
Town .____________ i_ﬁ_ fl_c_g.ff& ____________________________ Name of coal bed _. ﬁi&g}_@ _______________________

6—8409

~ Method of sampling e Date sampled _..__ 4.6‘3? _________________ Hour ? 8s®e
o . . , . 41,5
Velocity air __________ 9?_ _____________________ Area _______ ??_ ______________________ Quantity ... %;1;_’_.@9 ___________________
Pressure onseal _____________________.___ Barometer: Inside _.________._______________ Outside ...
Temperature: Wet bulb ______________________ °F. Drybulb ._____________________ °F. Humidity ..______________________
=
Mailed Received 4:“9-"3‘? _____________________________________________
w : 1L b
Collector ... Fe e Mavshdll, Mining Snge
(Name and title)
Laboratory No. ___........ _..__. g ;_'45? __________________________ Ethane (CoHg) ____ ... R -
Bottle No. ... __..._... w§ ___________________________________________________________________________________________________________
Carbon dioxide (COz)... __..__ Qed® Hydrogen sulphide (H,8).. _.._......__. S,
Oxygen (Og)acecee . -2 P 4 T Unsaturated hydroearbons _._________ ...
(CzHg, etc.).
Hydrogen (Ho) e oot e Sulphur dioxide (8O02) - . o .
Phnte raport 18 OLRGH
) . e wriginse vl N CR U
Carbon monoxide (CO). S GORFIDBNTIAL NOT FOR FUBLES 10 ON sator Of
LATION without epecial permit from the Dire imt‘_
Methane (CHY....._. .. Oe2? o +he Buareau.of Mines, NOt to be used in the O¥D7
‘tiop of any process OF product. .~
Nitrogen (Na) oo B e
Total . _lQQqﬂQ __________________________________________________________________________________________________________
ReemaTKS: e
Date ... %=30=37 (Signed) L. R._ferger for S, H. Schrenke
Chemist.

U.S5.GOVERNMENT PRINTING OFFICE



Form 6—137

U. S. BUREAU OF MINES

E—DESCRIPTION OF MINE

(1) State West virsinia (2) County LC%&II (3) Town ﬁeeth __________________
(Post office.)
gan . Bum C )
(4) Mine sample of __.._.. Dus % (5) Coal field Lo (6) District Creek
(Material—for coal give classification.)
7 ¥ine, HBCBO R Slope 800
5 ¢ T O
(a. Name.) (. Kind of opening—if shaft give depth.) (¢. Height of opening above sea level.)
o G0,
---------------- . Distance and direction from town.) (e. Sec., T.,and R., if necessar;.-)m (/. Railropd connecho_n;) )
‘“fecEeth : : .
--------------------------- (g-Shlppl;lé_pZJ;nt) (h. State if wagon mine or prospect and give distance from shipping p_c;i};{.) o
Ragle
(8) Coal bed = e e e A e e 2 A e 2
: ’ (a. Name.) (b. Geologic system.)
1.8 %.
) (r. Formation.) (d. Dip, degrees.) (e. Strike, direction.)
. . . . ”
(9) Mining system ... . (10) Undercutting &p\"utting
- (Y.ong wall, room and pillar, panels, ete.) (Hand or machine.)
(11) Explosives _ Lump Cosl '_.G' U U
- (u. Used for coal.) (b. Used for roof or floor.)
(12) Operator Hutchinson Cosl Co., MagBeth ]
(Name and address.)
(13) Sales agent
(Name and address.)
(14) Output per day 1300 (15) Maximum day’s output _...._ 1‘5_'(:{0 _____________ (16) Tast year's outputb.ooc. ...
(A verage—gross or net tons.) (During past year.) (Gross or net tons.)
17) Output from advance workings, per cent ... (18) Lifetime of mine e e e e e e
p
(At present.) (Years—estimated.)
(19) Run-of-mine, per cent ... (20) Ts coal screened? .- (21) Type of screens.
(Of output shipped.)
(22) Type of washer ____._. OSSN (23) Per cent of coal washed....
24) Maximum size washed -. 25) Sizes Produeed oo
(
: : (Washed coal.)
26) Sizes produced ..o e eaeemmmanmeeeaan 27) Is coal picked? oo
P P
(Of coal not washed.) (State whether on car or belt.)
(28) Per cent of coal coked . (29) Sizes coked
(At mine.) (Screenings, crushed, washed, ete.)
(30) Type and number of ovens ____..._.. (31) Remarks

(For any additional information fndicate after

subject by mark X if additional information is given here.)

(32) Can Nos. 1, 2, 3, 4, 9, _ﬁnd 8

(Give Nos. of all saminles forwarded.)

(33) Laboratory Nos, . B=20886 "to B-20890 iuclusive,

(Laboratory to fill in immediately_l_)_él_ow corresponding ean numlsé;) )
(34) Mine sampled at _____._---_-5__ _________ points, by K, L. damhall, Pgh., Pn on Apr.f. 5, 19 To.
. (Number.) ’ (Collector.) (Office.) (Date.) ’

on oo , 19




6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

Test No DUST-ANALYSIS REPORT Lab. No B-£0890
Sample of ___Floor dust (through 20-mesh screen). Can No 8
Operator... Hatehinson Goal Co., HaoBeth Mine HegBeih

State ¥e V8.  County ... LoOgen Bed ... E8gle

Town HacBeth
13 Boom 1 X cut inmby 17 ]t., A, C.

Location in mine

Method of sampling Standard Gross weight, Ibs....—..____ Net weight, gms.__;:%_'_g___
Date of sampling 4 _/_§/_§Z _______ Date of Lab. sa.mp]ing-_-_él_j_@[gi-.’--- Date of analysis__._____________
For B. of M. section Mine JjAealdent Collector Ke Lo ‘_‘Eir she 1l
Am-pey Loss o) (Ag%rlned) (As Se%eAlLved) (Moift%r‘ffree) (Moisl:urec and 84k free)
'§. Moisture - . o9
2 | Votutio mater ... .88 27.,0 TR
E Fixed carbon 838 63.9 70.3
t Ash 8.0 Pad
100.0 100.0 100.0
Hydro S
yerees AT BERCENT
& | Carbon
= On 20-mes B.D 26 .8
E Nitrogen . -
§ THrough S{~m2 sh 104,0 73.2
-8 | Oxygen
= Total wt. |of sample 142.0 100.0
Sulphur
Ash
C:l;;;i:c Calories
deterited | s tish thermal units.
Cumulatzve
per cent.
Screen test, through 20 mesh 100
through 48 mesh 58,8
through 100 mesh 37.6
through 200 mesh 26.2

Area from which sample was taken (sq. ft.)

Date, April 14, 1837 (Signed) H. M. Copper, , Chemist.
U, & GOVRENMENE PRINTING OXFIOH & This figure is the ratio of volatile combustible to total combustible. 68752




6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

Test No DUST-ANALYSIS REPORT Leb. No B-20887
Sample of Dust dust (through 20-mesh screen). Can No.._. 3

Operator Butchinson (oml Co., *agBeth ,. =~ laeBeth

Stato He Vo, County Logan Bed . Fagle

Town HecBeth

Houth of 13 Rt.

Location in mine

Method of sampling Gross weight, 1bs. ... Net weight, gms__s_g_‘__c. ______
. &/1/37 . 4/10/37 .
Date of sampling Date of Lab. sampling Date of analysis_._.....__.....
For B. of M. section #ine Accident Collector h‘,’ Le iﬁr shall
Ampey Loss o3 ) (Asrecetvedy (Moloms free) (Moisture sad ash froe)
4 | Moisture 1.2 -
] : a
2 | Votaito matier . 82.3 £2.6 30,0
-1 e u e o5
.E Fized carbon 52.1 DE B 70 o
£l 24.4 24,6
100.0 100.0 100.0
| Hydrogen
.§. Carbon
E Nitrogen
2
-E Oxygen
5
Sulphur
| Ash
Gle | Gatories
determined | itish thermal unite.
Cumulative
. per cent.
Screen test, through 20 mesh - 100
through 48 mesh
through 100 mesh -
through 200 mesh _
Area from which sample was taken (sq. ft.)
. 4 Oy H iy g5
Date, April 14, 1937 (Signed) H, d. Covopar. . Chemist.

ERpIC N I———— ¢ This figure is the ratio of volatile combustible to total combustible. 6—8752



6-261 UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
Test No DUST-ANALYSIS REPORT Lab. No. 3-3%85
Sample of . Dust dust (through 20-mesh screen). Can No.___1
Operator... Hu%ehinson Coal Co., MecBeth Mine __Hae leth
State_..____. 4o ¥a, _ County .Llogean Bed .__%agla
Town H#acBeth -
Location in mine. 8 _Toom, 11 Rt. to 12 %, st 2nd x eut dnby 11 8.
Method of sampling Grab Gross weight, Ibs.oeeoo . Net weight, gms.._$4«0____
Date of sampling 3/31/57 Date of Lab. sampling Date of analysis_4/10/37
For B. of M. section_Hine Acecident Collector Ke Ly Mershell
Ame-pEY Loss (Aicr%ArIl'ed) (As tCe%:lI\'red) (Moiftgg' tree) (Moisturec wad ash free)
'§. Moisture 1.1
2 < . ‘ *
é Volatile matter _ 238 23.6 31,0
E Fixed carbon 52.0 92,5 69.0
£ 83,6 23,9
100,090 0.0 1000
Hydrogen
-5. Carbon
E Nitrogen
2
-5 Oxygen
=)
Sulphur
Ash
C:l;;i:c Calories
deternined British thermal units
Cumulative
per cent.
Screen test, through 20 mesh 100
through 48 mesh
through 100 mesh
through 200 mesh
Area from which sample was taken (sq. ft.)
Date, ... April 14, 1957 (Signed) —oeeoo- Hoe e COODRL e em o mmemeeer , Chemist

& This figure is the ratio of volatile combustible to total combustible.

V. 8. GOVERNMENT FRINTING OYFICR



6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

DUST-ANALYSIS REPORT

Lab. No. B-208826
Can No 2

Test No

Sample of bust dust (through 20-mesh screen).
Operator. Hutohinson Gosl Ca,, MacBeth  Mipe . HacBeth

State ne V&, County

Town MacBeth

Location in mine

8 room first X-out indy 12 Ht. 1.0,

Method of sampling

Grab

3/31/37 _ Date of Lab

Gross weight, 1bs

Date of sampling . sampling 4/10,/37 Date of analysis_.________.__._.
For B. of M. section____14n8 _Aceident Collector Ke L. darshsll
Amovry Loss o8 (Alraiod) (As fe%e‘f%ed) (Molotomy free) (Molsture sad ash froe)
% | Moisture . 1.0 1.8
2 | vetatilo matier . 26.1 85.9 26.4 34,5
'E Fixed carbon 49.8 49 .7 80 .3 85.7
* | A 23,1 22.9 2343
100.9 190,90 100.0 100.0
Hydrogen
E‘. | Carbon
% Nitrogen
.E Oxygen
B
Sulphur
Ash
C:l;;;i:c Calories
etermived British thermal units_
Cumulative
per cent.
Screen test, through 20 mesh 100
through 48 mesh
through 100 mesh
through 200 mesh
Area from which sample was taken (sq. ft.)
Date, ... _April 14, 1937 (Signed) ... He Ha CoOOper. . , Chemist,

¢ This figure is the ratio of volatile combustible to total combustible. 6—8752

T. 8. GOVERNMENT PRINTING OFFIOR



6-261 UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

Test No DUST-ANALYSIS REPORT Lab. No B-E@BSB
Sample of B_mt dust (through 20-mesh screen). Can No. ¢
Overat Hutehinson Cosl €9, 'MacBeth MacBeth
perator e
State “ . Ve, County Logen Bed fagle
Fown MacBeth ) B
e e B50' outby 7 room 14 Ft. A, C.
Location in mine
Method of sampling Grab : Gross weight, Ibs._._.___.____ Net weight, gms.--_]_'?_&f_?__
Date of sampling o/4f ?ﬂ Date of Lab. sampling _ Date of a.nalysis---f_/_’_!'_t_j_{?’.?
For B. of M. section #ine hceident Collector k. L. ”h? shall
AT-DEY Loss 8 (Atr dried) (As resetved) (Motstare trec) (Moisture aad ash fres)
8 | Moisture 1.0 1.8
il 27.1 26.9 27 .5 32,0
- Volatile matter - -
E Fixed carbon §7.0 57.1 58,8 68.0
& t Ash 14.3 4.2 14,5
100.6 100.0 100.0 106,0
Hydrogen
-a Carbon k
3‘; Nitrogen
é Oxygen
Sulphur
Ash
c:l;;:if‘ Calories
determined . .
British thermal units
Cumulative
per cent.
Screen test, through 20 mesh 100
through 48 mesh
through 100 mesh
through 200 mesh
Aresa from which sample was taken (sq. ft.)
Dato, April 14, 1937 (Signed) He s, Uooper, . Chemist.
U. 8. GOVERNKENT PRINTING OFFI08 6—8752

¢ This figure is the ratio of volatile combustible to total combustible,



6-261 - UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES

DUST-ANALYSIS REPORT
Test No Lab. No

B-20889

Sample of Rib & Roof dust (through 20-mesh screen).

Can No

Operator Hutehinson Cosl Co,., MacBeth ine  HacBeth
State %, Va. County Logan Bed Eagle
Pown MrcHe th

Location in mine

13 Reom 1 X out inby 17 Ht. A, C.

Method of sampling... 3¥andard
Date of sampling 4/5/87

For B. of M. section Mine secident

Gross weight, Ibs
Date of Lab. sampling

Net weight, gms.___f.‘_‘_f_q___
Date of analysis__4/10/87
Collector..__._fa. don_idarahall

ARy Loss ) (A dried) (As vsontved) (MolStare free) (Moisture g ash free)
§ | Moisture 1.0
. a
% Volatile matter ___. 21,8 2240 24,3 ©
'E Fixed carbon 87,6 68.3 75.7
& | Ash 9.6 8.7
120.0 100.0 100.0
Hydro;
yarogen GREHS PERGINE
8 | Carbon
E Un 20 =ne 8.0 15.4
Nitr
F H T G ugh 2 =nesh 44.0 84.6
» 0 p— R | [ o=
E | TN TevEL e [ OF §anp I8 52.0 166,98
Sulphur
Ash
c:la';:i:‘ Calories
determined | 1 tish thermal units.
Cumulative
per cent.
Screen test, through 20 mesh 100
through 48 mesh NS TR
through 100 mesh
through 200 mesh
Area from which sample was taken (sq. ft.)
Date, . April 14, 19587 (Signed) .. He i, GOoper. , Chemist,
7. & qovARNGMEN? PAIVTING OYFITD 6 This figure is the ratio of volatile combustible to total combustible. 6—8752
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