REPORT OF RXFLOSION
MONAR" 4 HO, 2 MINE
GATIOKAL FURL COMPAKY
BROOMFIELD, BOULDER COUNTY, COLORADO

About 6;20 a.m, Jenuary 20, 1936, an exnloeion of gas and cé&l‘

duet or af cosl dust ocourred in the Honarch Ro. 2 mine of the Eztiongl

ei ten man An the wine at the mm were i1led;

"'Fuel Gomn&ny, Eight ofA‘k

two eacaped unindured by travelinh w the main air ghaft atnirway to
the surface, The exploeion extended over abiout one=half of the mine
workinge wrecking mumerous etoppings, doore, and an undercast ahd‘i;we'r-
cast s, Thefe were many extengive caves of roof due to the explosion
knocking out supporting timﬁeré. The Monarch Wo, 2 mine is operated
in a subbituminous coal field the cosl produced beinz locally known &s
“1ignite". o explosione other then local gwus ignitions have occurred
in an operating mine Iin thie field for Qbout 50 yearae: tha coal dust 1§
generally considered by the mine operators to be nonexploeive and neither
rock=dust nor weter are used to any éxtsnt to leceen eny coaledust haxard,
VLce-Prﬁeident Jenkine of the Nstienal Fuel‘énmpany called K, H,
Dmnny nf the U, 8, Bureau of Mines about 7 a.;m. and Mesesrs. Denny, ?orbﬁa,
and Bird of ths Buresau arrfved at the mine by suto truck about 8.30 a.m.
#ith oxygen breathing é;;:iatus, gag maske, and accessories. Chief Mine
Insoector Allen and Deputy Mine Inspector Graham arrived at the mine

about the same timq.

About}}“;minumes &ftcr the exploeion Hlek Dalprizzw”;gnd W,

-

Jenking, Jr., miners who had heen warking cleaning up & roof fall in the

section of the mihe edjecent to ths air shaft, cllmbad up ths sir shaft



etairvay through = broﬁhishi;noku to safety. Mine Foreman ¥ard,
Ascistant Poreman Davitt, and Joseph Btevens shortly afterwarde climbed
down the air shaft stairway in the mine return eir in an attempt teo
reacue men: they were overcome & short dietance down the 280-foot shaft
,but vere able to call fbr hslp nnd niners, 1na1uding the w0 wha had
Just‘euaaped, rescued them'uﬂing tire chaine and fence wire to get them
hack uﬁ the stalrway.

The main fan, located at the tov of a shaft & «hory distonce
from the holeting shaft, haﬂ been shut down following the explosion.
Afterdamm wes coming up the main boisting shaft. Attempt to lower the
aux;liary csge at the fan ghaft feiled as the cage would not go down the
chaft, Thir fan wae started 6perat1ng exhausting (contrary to ite ususgl
orersation blowing) resulting in sir going down the main shaft, and up
the nsarby fen ehaft by & short course due ta doores and stoppinge heving
been blown out near the ghaft bottom. ¥With stoppinge out the direction
of air ciroulation by the fan had no influence so for as the mine worke
inge ~ere concerned.

The cages were impeded by debrie near the shaft bottom and the
first two parties to enter the mine had to climb down about 15 feet to
the shaftkbotton. The first exploration near the shaft bottom disclosed
much mine wrackage mnd szeven sules alive near the mule stable despite
_evidenae of violence on -the ntable walls,

Although tha air circulated hy the fan wae shnrt circuiting

neverthelese thers waes a natural circulation inte the mine from the



nain nhaft apparently indused by the chimney or stack effect of the
aﬁin air shaft slmost e mile distant. This natural éircﬁlatidn wae
folloved by parties mlong 7 and & wect entries to the underground

ghaft between the two coal saam@ snd also along thé main south entries
fo 13 and 14 west entries., The explosion had not extended any graat
:distance 1nto theT and 8 west entries dbut thare uere ‘mumercus caves on
'the main south entries. the roof was still onving, and bad eir was
found at the mouth of 14 south emtry. 4leo, there was a sealed off
mine fire on 1 mnd 2 north room entries off the main west entries whichk
had been cauﬂingbtrouble for seversl months, two men had been working on
the eeals at the time of the explosion, .mnd thie fire wae suznected zx
the point of explosion aorigin and as a probeble hagard to men engmged in
rscoéery work, Accordingly, the fan was started blowing (ite normsl
direction), the holsting shaft curtuined off, and blown-out etoppings
replaced with cenvae and boarde, and aié directed into 7 and 8 west
entries. It wes ¥ept sway from the fire seals end the fire seel ares
explored by & gan magk crew, The fire senls were found intact and the
bodies of L'ester Hovingar and Leland ¥ard located and carried out of
the mine, These bodies were located about 4 a.m, Jamuary 21. Ailr was
ecarried pact the fire sesls and at ebout 11 a.m, Jenuary 21 the body

of Thomes Stevens, night bose, was found on & locomotive on the main

we:t entry hanlagn road Just outby 2 north antry. Three dead wilee

wore”lying near the mouth of 2nd north antry. 7ﬁiploration uf the main
weegt ontries beyond 2nd north entry discloaed large falle and stoppinge
blown out and three more dead mules. A gos maek exploration to the

entrance of Hth south sntvy disclosed bad air in the Hth sonth eniry.
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Rrploration was then re-directed down the main south entries into 13 and
14 weat ontri&s; the e:tenéive falla of rock were leveled so thut men
could get over them readily and three bodies were located about &
locomotive on the 13 west entry about 1200 feet imby iié’nain southe
entries. fTheee bodies of Tony De Santiz, Shot firer, Rey Bailey, and
Osaar Baird were found early in the evening of January 21 and carried

to thﬁ surface aarly on the norning of Janvary 22. Ehahloconotiva had
been on the way to the hoisting ehaft with 7 care of rock andvaﬁ cars of
coal, All of these cars were buried under rack falls which could not be
traveled over.

Two bodies remained to be recovered. Louis Jaramillo, etable
bess, ﬁad been driving 8 mulee before bim down the 14 west entry
suppesadly yith a looomotivs, Hie location end that of two mules was
narrowed down by further exploretion to & rock fall about 300 feet
long an the main west entry outby 2nd north entry toward end in the
slope aonnecting.the lower geam with the upper seam snd 1l weet entry,
Brattice crewe restored stoppings on the main west entriee and about
midnight January 22 the body of Steve Davie, fire boss, wae found a
ehort distance off of § eouth entry on 3rd emat entry. He had traveled
some dietance as evidenced by his tracks and had died of carbos monoxide
poisoning. Bie flame safety lamp, extingniched, wae eitting upright by
him; his slectric cap lamp was not burning. After 1l daye of moving

roek’the atteupt to recover the body of Louis Jurnmillo lnk dbandoned;

?he boﬂius of the two mules were uncovered from the cave bnt no
locomotive or car wae found. A careful search of all open territory

nearby was fruitless,
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GENNRAL MINE DATA:

The Monarch Ro. 2 mine ig located about 3 milse northwest of
Broomfield, Colorado, and sbout 20 miles nortk of Denver., It is in
Boulder County on & branch of the Golorade and Southern railroad. Its
officiale aret

”"’“1%‘! Jankins. VTice~Preeident and Gonaral ﬁanager
Colorads Building, Denver, Colerado.
Roy lilllams. Saperintendent, Lafayette, Colo,
Ai Ward, Hine Foreman
%m. Davitt, Aseistant Foreman.

The mine had bsen operated for about 28 years. 105 men were
employed on the day shift and 94 men on the night shift. ¥Fhe mine
wag vroducing about 800 tons of corl daily.

The mine 1ie opened by three ahafts, & two-compartment hoisting
shaft and fan shaft about 270 feet in depth and an air shaft about 280
feat in depth, The air shaft ie & two-compartment shaft with a etair-
way in one compartment; it had nc hoist.

CHARAGTER, OF QOAL:

The coal mined from the Monarch mine is a subbituminous averaging
about H feet 9 inches in thickness., The coal hed is overlain by & hard
shale which deteriorates on exposure to alr and cavee to a congiderable
height unlese supported by roof. coal or timher. The floor is & soft
shale. The coal bed is practically flat. Teo bede of coal heve been
worked in parts of this mine; the lowar of the two bede was belng
worksd at tbe time af the explogion; e rock 1nterva1 of 8 to 90 feot
separates the two bads. In general only one of the heds hae been

worked in sny one section,



}!he Monarch Ho, 2 nfﬂe was sempled in June, 1934, by %. A,
Anundsen of the U, @, Bureau of Kinee and coal anclysed at Pittsburgh,
Pennaylvenia, under the direction of 8, M. Onoper. The compoeite
anglygis of the four gamples taken underground on en as received basia

is as followsy

Moleture 19,66 Sulphur 0e3

Yolatile matter 30.6 Botou. 10,130
Fixed carbon 45.9
Ash 3.9

| 100.0

KETHOD OF MIKING:

The mine ie worked on & double entry room and pillar system
reocms being driven about 2§ feet wide on 50=fant centsre and 150
fest in length. Pillars are extracted. Fairs of room entries are
turned at rpproximately 300-foot intervels. Usurlly rooms driven
from one entry connect with the caved territory left from mianlng
operutione off the adjecent room entry. doodman shsker conveyors
with duckbille are used in one section of the mine to whigh the
axploeion did not penetrate. Hand loading methods are used in other

rarts of the mine, Extensive timbering i¢ nacepsary on entries,

73&?;55@105 AND GABES:
o “Th@ Hdnarég ﬁo;:é li#eqis rat;d 5y théadéqukdonSt&£e Kine
Inspection Devartment as & gassy mine. The mine ir ventilated by n
steem fan sise 4} feet by 16 fest operated blowing and circuleting

normally about 45,000 cubic feet of air ner ainuts gecording to the



Stute Gozxl Hine Inspectqr'n report; it is ravernihla. Doore nesr the

hoisting shaft made the mein alr shaft the prineipal air cutlet. Some

alr turned upvthe main sheft efter ventilating the getadble and a small

north cection, The mine was ¢xamined before the shift by & fire bossj

two night foremen and & shot firer also carried flame safety lamps,

“E *paTnt§B1b1a tyye, on their rovnds before the ﬂay ahift cntered. The
Vrflre bose aleo had an electric cap lamp. ‘

The course of the mine ventilation before ths explosion as
shown by the mine map wae am follows:

The air split at the fant of the fan shaft. A asmall portion
ventilated the mule stable on the north side of the main ghaft, the
main pump south of the hoisting ehaft, and oven territory te the esst
of the main shaft snd then returned up the hoisting chaft. The mein
eupply of air treveled along the main south entries with west entries
blockaed off by stoppinge until it reached 7 and & weet antries, whete
it split. The portion continuing down ths main south entries wee split
by an undercast at 14 weet entry. The air passing through the undercast
continued down the sputh entries, ventilated open nonwarking territory,
returned up one of the main eouth entries end into 1k eouth entry. Air
inteking in 14 south entry paseed U4 pairs of eezled off room entry
areee. Two paeir of these seals were ssid to have methane bBehind them and
the other 2 pair black demp. The air on 13 west entry oassed near U
‘juagiﬁ ln the upper acam sald to have black damv hehind them and thence
down an air shaft to the lowsr seam on the main west entries and thenco
up let aorth entry. The air on 14 west entry passed through a rock

tunnel or alops to the lewer workinge and the main west entries,



A 1ittle of thaAAir entering the main west entriee went inte the
firet south entry section and thence by overcast up the let north entry,
through the 5th end 6th saust entries, beck scross the 1lst north entry to
the 2nd north entry and thence out 7 weét entry to the air shaft, The

larger portlnn nf the air entertng the m&in weat entries paaaed along

,“héi ‘age antry ‘and into 5th south entry, acraua;5thﬁwe tnentrw; out

loth anﬁth enfry, to the faces of the main weet entrieu, haelk through 7
snd B north entries, out the main west entry aircourse ead up Uth nerth
‘entry to the main mir ehaft,

Alr in the eplit previously veferred to off the main gouth antriés
at 7 and 8 west entrier nassed along these wast entrieg, down an unders
ground shaft te the lowsr semn, then ventilated the new convaeyor section
warkiﬁge to the morth of 7 and § west entriss before it reachad the main
air shaft,

ANALYBRE OF AIR SAMPLES QOLLRCYED:

Bight air samples ware collected in the MHonarch mine following
tho exploseion and analyeed in the laboratory of the U, 8, Bureau of
Hines at Pittsburgh, Pennsylvania, under the direetion of ¥, P, Yant,
chemist and supervieing enzineer there. These gamples were collected
under the abnormel ventilation eonditions prevailing after the

explogion. Analyses were as follows:
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AEALTSHS OF MINE ATR SAMPLES, MORARCH $2 WINR, BROOMFIELD, COLORADC

‘= ‘ ) rsi.ir

3 e
! t Date : Percentaze ; ¥ Qnantity
&ahomtory: 3 of iGarbon 1 1Cardon ¢ ¢ "~ ¢ Cubic Peet .
Bigmber @ ’&ocation in Hine ¢ Spmpling wioxiqiawqggn.Eonoxidesiiethan&.ﬁitr en Peor Minute
T iMein west. gntry 50 ft. 3 _ 3 : t
60108 tinby 2nd aauth entry 1 1/27/36 - z, ﬁ;ao.ss : 0,00 : 0,08 ; 79.25 Lgoo
: S 1 : : : 3
60109 \Sam B 3 1/27/%€ 0.21 cao,ha i_0.00 3 ©.07 3 zg.e.lw..; ugoo
:8 south eniry 20 ft. t : : : : t
60113 toff 1k west entry : 1/27/36 : 2,2 16,0 : 0,00 ¢ 83 3 73.5 ¢
6011k :Same ’ ¢+ 1/27/36 2.0 .113.8 £ 0,00 3 1L.1 ¢ 73.1 -
Main aouf,h entry 250 ft. _ : : : : : :
é01271 tinby 14 west entry $ 1/30/36 s C.3% 320,58 3 0.00 -1 0,04 3 73,05 3
: H : : : H H H H
£0128 :Same t 1/30/36 s 3,12 420,90 ¢ 0,00 s 0,01 : 78.97 @
:lat main scuth stub entry : : : : :
‘ - 185 fi. inby li weet under- ! : : : : ¢
$0129 18a8% v ¢ 1/30/36 & O.b2 320,37 ¢ 0.00 3 OgO4 & 79.17
£0130 ;g@ s 1/30/36 . 0.0 120,33 ¢ 0.00° ¢ 0,01 :_73.26 :



A11 of the air samples taken contained methanei the vercentage
fouﬁd in moving air currente wasvcmall congidering the generslly derangaé )
vontilation. Samples 60113 and 6011k containing £,3% and 11,1% methand
respectively, however, show that in all probability that & very considerable
‘body of methans existed behind the § south entry ssals befors the exploston
 and»thesnp§foxima£e1y'25 cifﬁéu éi;fid; ﬁatur&lly mii;d with it wﬁs by far
insufficient to affect the gas mixture sxplosibility if mixed with air ead
subjected to an ignition sourc;.

BAULAGE

Haulage is by trolley locomotive and mle., Five locomotives are
used underground of which three were or hed been in use in the mine workings
shortly before the explrsion, 250-volt direct current is used for trolley
haulage. About 15 mules were in the mine at the time of the sxplosion; eight
of theee were on their way into the mine workings at the time of the explosion
and were killed; the remainder were about the underground staeble near the
hoieting shaft and were uninjured. Traeck gage ie 36 inches; 20- to 4O-pound
rall is generally used in the mine but heavy rail has recently been inastalled
in the newer work, Wood cers of l=ton capacity are used; some had steocl end
gates and eome wood end gates. ZEvidently thers was wuch coal spillage from
them.

LIGHTING:
-.Adisan portable e;gptric lampe, permissible type, arm used
exclusively Yy miners and nine officiale. | '

MACHINERY UNDERGROUND:

4i10-v01lt alternating current Sullivan cosl cutting machines, not

of the permiseible type, are used to undercut the coal. Some compréssed

1O



&ir punchers wers alego in the mine. %he Joodman shaking conveyors are also
electirically driven. 5 electrically operated and § compressed air operated
pumps are used in the mine, Poier lines &re brought inte the mine by drill

holes, one st the main ghaft and one 1000 faet iouth and enet of the mein

shatt. One power llne also comes ln the atr chsft. Qhere are two notons

ﬂixcnerator sets, one locatad 1000 feet fron the u?in ahgft nnd tha nther on
4th north entry at the Tth weet entry, 300 feet from the air ehaft. Blec=
trically driven blower fane were used in the donveyor section; they were not
eperated 24 houre daily,
BAPLOSIVES: |

40 per cent Dupont Gglatin is used for brushing work in eantries,
Pellet powder ie used on hand loading work., DRupont Monobel "D% peraissible
explosive ie used in conveyor work. A4ll shot firing ie done by shot firers
for hand loading worlk after the shift is out ;f the mine. B&hot fifing ie
done by zhnt firers on conveyor work at any time during the ehift. Pull
wire ignitere are used to fire the pellqt powder; electric detonators are
used to fire the other exvlosive.
DUST:

Following the explosion much dry fine dust wae noted in the mine,
The locomotive nain haulagze roed iz ¥mown to have been dry and duety before

the explosion and dry duet wae noted on the 7 west roadway follewing the

ﬂjns dust semples wers collected by ﬁ. H. Yorbea and J.iﬁ. Bird
of the Buresu of Kinee following the exvlosion. Besults of tests made

by the Pittshurgh laboratory of the Bureau on thease snmpleg follow:

) des



AHALYSES AND SIZIRG TESPS OF DUST SAMPLES
COLILMOURD I PHE MOMNARCE #2 KINE BY %, H. FOHBRS AND J. H, BIBRD
VEBRUARY b, 1336,

s H 1 t : ! Incombustible
: :RM : Analywis i Sixing /test of umder iIgmition ¢ Content
. 4 i : : : 2&39_ dnegt iTompera= . To
Sample: v mib :lol e=:Combus~1 :Phru 3$Thrut :Thru tture of i Prevent
Fumberi Location in Mine .  iSsmwpleiturs itible i Ash 14§ uaahuoo Megh:200 MeshiDuet - : Inflammation
:0uter end of first narting: : : : : t : 5200 ¢ 1
Blllsh on main south ; 'Rib 25,9 1 7TH.8 319.% 1 Ho cuing tegt made T YA 89%
: : : : ! : : 5600 & g
31]155.Sama L -:aoa.d t 6.3 ¢ 76,6 :17.1 + £0.6 3 39,0 i 29,0 31CMO° ¥ 3 833
tBetween 11 and 13 crosscut! : : : : : : : B560° By
B11156:weet on & west main entry $Bid ¢ 7.4 1 73.56 119.0 ¢ No wisinsg test made '10400 ¥ 83%
H H : : H : : H 1 RRO® &

B11157 :Same tRoad 3 6.6 3 5.7 127.7 % ¥o sizing test madé 110759 ®, 79%
t¥ain south entry st 10 : : : : : : : » 50V ¢
B111581esat entry neck | 3IBib 1 6.0 3 79.4 14,6 3 No wizing tes® made a10052 P 3 Bli%
! .; : : : : H : : : 58’0 g
B111853:8ame ‘ tRosd ! V7.3 ¢ 8l.1 11,8 3 38,3 1 24 M : 15.6 31075 P 12%

] .l)rvost of f main. sonth 300: : : : : : : suQV ¢ s
ElllGO:ft. west of undercast tBib 3 6.3 1 75.4 18,3 : No sizing test made :102562 S 5%
w : : t : : : : ¢ 560° €
11161.§a __iBosd : 5.0 : 69.6 :24.4: 73.7 : 55.3 s Ul.1 3104009 ]




It will ba noted that sil»dué; s#mplee readily ignited in the
laboratory tests end thet ehece'te;ts gshoved betwean 72§ and 89%.of
total incombustible contemt reqﬁired to prevent dust inflesmation, Tﬁé
incombustidle (moigture «& ash) content of the dust samplee renged from

18.9% to 34, 3% the dust contnined abaut 12% lc:a moieturs and an

'&V@tﬁ@ﬁ of 15§ more guh th&n the original coal and ahavs.even conaider—

ing the added ash, s large logs of moisture by the cozl. %wo of the
three road dust samlee an which sizing tests were wade after material
over 20 mesh wag rejected showsd a large amgunt of very fine {under 200
mesh) duet. » |

¥r, Greenwald, Benior Phyeiociet of the Buresu at Pitteburgh,
cc%mﬁnts in part on hin tests of th&se'aamples anp follows$

"“Tests in the Bureaun'e lsboratery apparatus indicated thet 72
to %3 paercent total incomburiible material (including molsture and ash
of the dust semples themeelves) wae required to prevent inflemmation,
Individual valuse have been typeq on the enzlysis renorts. Subbituminous
conle alwaye have given high inflemmabilitiee in laboratery testing and
it hae not been poseible as yoat to check the matter fully by meking tests
in the Experimental iine, Yhatever msy be geid concerning the atriect
guantitetive value of the laboratory tests, there can be no doubt of the
qualitative fact that these duste are decidedly dungeroue and that mines

conkainiug them should. he rock—dusted at lesst to the nininumksvt fnrth

in the standerd apecificatlans for rock—dustiuy.
"In connection with labaretory tests it is curtomary to determine
the ainimum temerature at which & dust, as received, will ignite, *he

iznition temmersture of the prement eight samnles ramgad from 520 to 80° €.
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(370 to 1075° ¥.). IndividnAI valuee appear on the analyele sheete.
These temperatures are much lese than those present in open flames, gas
exploeion, buming or dcéonation of exploaiiea énd<e§ectr1c arcs,

The only lsboratory test now:.available for determining relative

 aase of ignition of different duste involves use of an induction coil

lilpﬁrk. rlne Pittshnrgh bed coal dust 1abigniffd rendily hy eunh & sperk,
:but none of the praaent eight samples could be go ignited,®

The mine waz not rocksdusted but the Naflonazl Fuel Company
before the explosion had secured a number of tons of rock dust to be
used in dusting heulage roads.
SXPLOSION DETAILS:
| Phe explosion occurred zut 6,20 a,m. on’ﬁondéy o rning,
Jonvary 20,.1936. Eo»abnormal conditiong were reported in the uine
ﬁrﬁcéding the dlesester., Recorde of thas U, 8, Weather Bureau at Denver
20 miles distant show the barometer to have been 24,60 inches &t 6 &im.
(tiightly under the normal of 24,71 inbhes) end to have been rising and
eontinued to rise until noon. Thers had been & stight dip (24,.50) at
h &.@ts but for two deye previously the barometer had been ahoqt normal
éifh little variation, The westher waas clear snd warm for the meason.
The umine had not worked on‘the day previous since 15»@&3 Sunday but the
ugual 1nﬂpections ﬁﬁd ueen and were being made., %he main fan opsrated

;continunusly. leithar the mine nor the district haa any previoug record

‘1of explczions with men in the mine. Eha only oﬁher case of nn exploeion
P

kaown to the writer in a northern subbituminous Colorade mine was that of

Batanic or Bluebird mine near Horrison, Golorade, which hzd been sealed

«
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at the shafts becsuse of a mine fire; it blew up seversl wesks after
sealing; there were numerous surface breaks over the mine, Another
eigilar case 1s 2eid to be on record in whick a wine 4n which g fire

sxieted blew up adout 1885 with no men in the mine.

The forde of the explosion at the Monarch mine was manifect

the tob of the wain shaft snd fan shaft by slizht damsge to the headframe
and the fan shaft housing. An employee standing m few fyet from the
hoisting ?haft observed sparks and a "Roman cendle" effest in & dence
cloud of eacke issuing from the hofeting shaft, indication that flame
traveled to the top of this shaft. Debrie was piled in the shaft sump.
Stoppinge were blown out along the main south entries to 13 snd 14 weet
entries. There were numerous caves of rock in both entry and aircourse
on the main south entriee, The wooden undefcast at the junction of the
main south entriee with 14 west entry was completely demolished. Stopw
pinge between 13 end 14 west entries were blosn out; the 13 west entry
was ceved just inby thé % north entry for 150 feet or more} there was
elso about 300 feet of entry compleﬁoly caved from the let north entry
ocutby through end beyond the rock tumnel or the elepe. Indy the lst
nﬁfth entry on the main west entriesg thare were occasionsl caves enéd
stoppings out to just beyond 5 eouth entry, Beyond thie point on the
main west entries there wae 1ittl disturdance. Oqcaalonal large Talle

€§§§§§féhf§i§q'not

'°°ﬁ£f§§€& on 5 and 6 eouth entriee to 4 east en;'ﬁ

belng‘trafelcd'beyond thie point. Vioclence with graduslly diminishing
intensity wae manifeet on 1 and 2 north entries to a pofint shout 100

a
feet past the fire seale which were intact except that/l-inch valve wasg

broken off, On 3 snd 4 north entries the force simllarly diminiched,

alﬁn



The wood plaetered fire sesls were slightly broken and pﬁuhed ineard
by force from without snd & small amount of blackdamp wae issulng from
the seaels. On the msin south entries beyond 14 west entry there were

falle and violence with direction of movement of debrie outward. At

forces wes anparantly 1nvard. At the pump located off of 1st north
entry dust had been blown inward indicating that force had gone frowm

the lower seam toward the underground ghaft connecting to the upper geam.
4%t the main pump near the hbilting shaft some dirt and debris had been
bléwn into the pump motor indicating that forces had come from the main
south entries and not from the 6pen workings below the pump,

GAUSE OF¥ TH® EXPLOSION:

The large amount §f territory caved by the explosion and the
consegquent impracticability of a complete and detailed examinstion of
the mine workings snd particularly of open.abandondd workings mekes it
imposaible to definitely fix the origin point of the explosién or to
state the exact ocause. It is evident that an explosion of considerable ,
and wide-spread violence tool place and it seemg inconceivable thet an
accumulation of explosive gas in sufficient quantity could have odeurred
to cause the wide-gpread damege found. The wide distribution of the
axoloaion foroes and the denne cloude of smoke and duet evolvad in&te&te
that coal duat was ignited and. in the opinion of the wttter. played tha
major part in the force developed.

Following the explosion the only exnlogive gar found was duthy

the blown-out seels in 7 and B8 gzouth entries off 1l west entry., Explosive

Lkee may have leaked from these seale into the ventilating current and



|
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thence passed into 13 and 14 weet entriee¢ and into the mailn west ontriee,
Qr explodives gas may have beaﬁ forced out by & fall of rock from open
territory off the main aouth entries inby 14 weet entry, or from the open
territory off lst and 2nd sodth entries off the main west entries, or

from behind the broken senls in the npper geam off the undergronnd air

':_shaft near 1st norﬂasntry off ths main wect &ntrian..‘Qr gagas may have

isoued from sceled areap along 13 and 14 west entriee, such as 5 and § or
3 and 10 south entry secals, these gases perhaps consieting in part of
methane masked by & high carbon diexide and nitrogen content. $he ventie
lating current may have been partly shaort circuited by the propring open
of doore near the main chaft to fecilitate quick handling of the 32 ear
trip about to come out.

Asguming that methone in exploeive proportions was in the sir
current in some part of 13 and 14 weet entries or the main west entries
ano ther peint not definitely determined is the place of ignition. fTwe
or probably three locomotives were-on the 13 and 1h‘weet and main west
sntries &t the time of the explosion, One on 13 west entry wae traveling
toward the shaft and outby the sealed erea knmown to contein methene; ths
eir current wasz moving in the apposite direction; the forcee of the
explcosion extended somewbat equally from this locomotive in all directions.

It i¢ possible that an are from the trolley pole of this locomotive may

‘have lit gae coming from the ngin south entry region 1nby 1u uaet entry.

& uecond looomotiva was outby 2nd north entry on " the nain west hauvlage,

8ix mles were inby it snd two outby it nrobably filling the air with
dust a¢ they treveled in. The air current here may have contained & body
of explosive gee from any ane of the outby seale which.wag 1it by =

troilsy sre,
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A locomotive used by the stable bVoss, Loule Jaramillo, was not
found mor wae Jaramillo'e body found. The latter ie glmost certainly
in the rock ceve behind the last smules outby lst ﬁorth entry in or nenr
the slope to 14 weet entry and the locometive may be under this fall too.

!hic locomotive ie aleo a posetible source of gas ignition,

fLAheayy cavn on 14 we:t entry might'ha ,ronght-the trolley

wire down with ercing and at the same time stlrred up 2 hesvy coal dust
clouwd with conaequent ignition of dust. Whether eight miiles, some of
them poseibly ruoning end kieking, could have stirred up snough cosl
dust to be lit by & trolley arc gesms unlikaly but perhape Bpuaible.

The theory of the release of sexplosive gae from old working: ie
given some support from a statement by & onsetime official in the
Monarch mine who says that some 12 or more yeare ago vhen he was a boss
in this mine bodies of explorive gar wers unexpactedly found in open
workinge. If the door near the foot of the man shaft had besn left
apen tﬁerﬂ would have been an almost complete short circuiting of the
ventilation which might have fucilitated the acéunuldtion of an exrlosive
mixture of gasges,

"The exploeion died out g it traveled toward the new work and

the coal faces. fThere was unoticeably lese coal dust in theee sections

and that. present was probably coarser and of higher naturel moisturs

»,ths_ Xplosion died out in this entry; poaaibly'r - for ezpanaion at
the junction of the main pouth and § west entries sacounted for this, The
exploesion traveled the main south entries through dry, old, dust to the

hoisting chaft,
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The $ta§g Gonl Kine‘inspectnr concluded in hie monﬁh}y report of
fatalities that the eight men "came to their desth by bedng ceught in a
gae explosion with fine dust playing & part.¥

RECUKHMENDATIONS

The following recommendnmtions are offared as & result of this

explosfont

o i;‘ éoneidof subbi tuminous coal dust aani pé
hazard. Keep romdware clean ss precticable of coal dust snd coa) spillage.
Particularly keep ribs and timbers free of {ine coal dust. It ie heliéved
that euch fine dust could be wurhed down from ribs and tfmbnrd'by the
Judicious wse of hose and water without wattiﬁg the bottom to such an
extent &8s to cause heaving.

2. Comdat the formestion of coal dust through epillage by maintene
ance of tradc in good shape, use of tight cers, and limltution of car
topping.

3. After roadways and ribe and timbere have been cleaned of
dust so far as practicaeble begin rochedusting nf ribe, timbering, and
rosdweys particularly along trolley lacomotive haulagawaye, and adjacent
to éealed areae. Zventually extend such dusting to all oven parte of the
mine that sre in cosl snd not naturally wet.

4. %hera 1t is necessary to control the main coures of the

ventileting current by doors on heulage roads have such dnors.inatalled

in pairs with room between them for a trin of cars and require that such

doors be kept clored except when men or hsulage are paﬁéing through them.
5¢ Instead of veuntllating open non-working areas with eir which
passes of terwerds over a main haulsge rosud sesl off such arems with tight

subetantisl stoppings of non-combustible material.
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6. The use of trollbi“lucguotivss in entries adjoining whieh
there are sealsd areas which contsin or may contein exploeive gas is
dangerous practice pértlcul&riy unlees ruch entries are ventilated by
& latge volume of fregh air which is not subject to interruption by
opening of doore or by shutting down of fan without warning. Pennisniblé
type storage battery lacouétives are the safest neans of elsctrical

haulege under such ci}cumntances.

7. Rave cages at shafts other then main hoisting shafts whieh
are held only for emsrgency transportstion of men and zaterial eaatod
frequently to make sure that they can be apersted.

E. Insiet that officials end men do not ettempt te enter return
air zhafts or openinge in event of fire or emmlosion,

3. BRequire that all persons when examining for methane or
other gzses have electric cap lamps turned out or light hidden so ae
to not interfere with vigsual examination of safety la&p flame.

10, Install pipes and wvalves in seals and have gamples of gases
from these seals analysed occgeionally for methane, carbon dioxicda,

carbon monoxide, and oxygen content.
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APPERDIZ
- SUMMARY OF 'CORONER'S INQUEST

The coroner's fnquest was held at Eouiaef; Colorado, Jenvary
30, 1936, with George W. Howe, Coromer, James D. Lewis, deputy ddetrict
attorney, and Thomae Allen, state coal mine inepector, oxanining witnésems.
The coroner's verdict wme as followsi

0080&32'5~'233!GT:

!hst said dccea:ed bodies came to their denths 1n the Monarch
mine, Boulder County, Colorado, et ahout 6,15 e.m., January 20, 1936,
That deathe were cansed by an explosion occurring inside of esid mine

We further find that one Joe Jaramillo was in the mine st the
time and that hie body Ma¢ not been discovered but will be removed ae
soon as found

¥e further find that the said deceased came to their deaths as
a result of an explosion, the origin of which the jury cannot determine

vle farthcr find that dust was allowed to accumulate along the
motor track, which was a hagard, thet the operators of said mine had
been notified by the state mine inspector to remove said ha:ird prior to
date of said explosion, and that operators were negligent 1n.fa111ng to
remove said dust hagard and complying with said order

Various witnesses testified and imvortant points brought out
in their teﬁtiﬁony are sumnariged herewith,

%. R, HENKING - Mgrticisn.

wx*The condition of the bhodies was as follolié;fji?f“*i
.(1). John Hovinger = body charred from shoulderé up and
head charred and hurned; upper part aof breast crusghed,
1eft foot off at ankle, clothing stripned and body

perforated with coal dust and dirt.
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(2). Leland Ward - ﬂody bﬁrﬁﬁd & little on each hend,
slight bruises ou:fotehead end chin, no droken bones,
Death due to ges or shock.

(3). Thomas Stevens = body burned, no bones brogmn,
body charred from shouldere up.

(W). Anthony e Santas = body burned all over i big

blotches, i;;er Jjaw bfoknn. and zlkull frectured.

(5). Baymond B£11§y = body burned from chest up and

skull fractured at base. Apparently no bonee broksn,

(6). Oscar Baird - body charred from shoulderg Qp. |

no bones 5roksn.

(7). Stephen Dgvie = body not burned but putrefaction

hadluet ini death came from shock or gas,
JOHKN KEISH ; Hight Bose

He left the mine between 2 and 3 &.m. the morning of tﬁe
explosion having rcinined in the mine for a while after the night boss,
Kr, Stevens, came to work at 12,30 a.m. His dutiee were to supervise
the men working, Ventilation was apparently all right on the night of
the explosion, He had been employed for 6 months at the Monarch mine,
He came out the rock tunnel and along 13 and 14 west entries to ﬁhs
ahaft on the locomotive sbou€ 3,30 m.m. (1 see above), He met Btevens
at the fire walle and traveled with him on the locomotifq;qlpggla north
entfy to the.;ﬁhééioniandlthence to the shaft boétoh. §5; €i;i§nca of

the explosion seemad to come from 2nd north entry.



‘EIGK DELPRIZZI0 o aompnﬁy man,

| He wae engaged in tinbering and loading rock in the mechanical
loading section of the mine into wh;ch the exrlosion 444 not penetirste,
He went with Tom Stevens, tﬁe night bdsn. into 11 weet entry with e
locemotive to gﬁﬁxtiﬁhﬁi?&ho@iv&Ouminutss before the explosion. At the
time of the explosiﬁﬁ?he‘iaQV;brk{ng with a Mr. Jenkins about half way
aleng 11 and 12 weet entry in tﬁa 2nd north section. A4fter the
axplosion he proceeddd with Jenkine to the sir shaft; he came out the
2nd north entry, the back entry being caved, up the main entry to 1Y
entry then back to the Uth north entry and to the air shaft.
MILTOH HOBBE = Pump and pipe man, holds foreman's certificate.

He was outside of the mine &t the time of the exploeion. As
he stepned osut of hie hotse near the tipple he saw e puff of smokXe coms
out of the air ehaft and saw the smoke flash out. He went down on the
cege with Mr., draham, Jim Tepp, and one other on the first trip after
the explosion.

He had exemined the maln south section many times and found
black damp Wt no explosive gas. The Ird and Lth south emtries off 1N
vost entry were genled and contained dlack damp but no explosive gasg.
The H5th and 6th south and Sth end 6th north sealed aress contained black
demp but no expleeive gas. He occasionally found small quantities of
'metﬂéhe'when'ﬁéséﬁéh;dfﬁhe ;;i;uﬁ in the seals in 7 end a”saﬁih entry.
He sometimes alao found methane behind the etoprings which nefe hbout

65 fest off of 14 weat entry in 3 and 10 south sntries.
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There were stoppinge in 13 and 14 west entries in the upper
seam, these being located about 150 feet from the lst north entry in the
lower seam, He had found dspleted air but no expldcive aas at these
seals, There was an electridally aperated pump in first south entry
near an air shaft to the upper gess pumping from first gouth entry; the
“‘aif“iéiftiwayc g&od‘dt”fﬁii‘pﬁﬁ@f*r!xplbﬁivﬁ-gﬁt’fﬁ"éunsﬁfﬁhﬁ“ixploaion
eoul& not have come f;om the 9.and 10 éoﬁth sectiéﬁ because the seunls
there were intact after the explosion. ZExplosive gee might have come
from the 7 and 5 south entries where the sealt were blown out by the
explosibn'or from 3 and 4 south entries. He knew of eome clemning and
sprinkling done in the mine from time to time; he uséd to sprinkle,

A, C. WARD - mine foreman.

He was in the Eonarch mine from 3,30 p.m. td midnight on the
Sundsy immediately preceding the explosion,

He tried to enter the air sheft ehortly after the éxsplosion
and wee overcome by afterdamp after proceeding 12 steps down the stairway,

He believes that the explocion was caused by 2 fall in the old
works forcing out explosive gas to be ignited by a trolley locomotive.

In 9 and 10, 11 and 12, and 13 mest entries (the mechanical
gection of the mine) mice were alive after the explosion showing that
the explosion did not penetrate this sectlon.

tephen Davis, entersd the mine between 3 &nd

3.30 &.me B
The 7 and &€ end 9 and 10 south antries were the only pleces

where methans had been found in the wine.
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Kr. Devie had about %0'plaaoc to ezamihe in two mine territories;
Hr. Davie exasmined the old works once a week, th; laet time as he recalle
it on Jenuvary 13, |

Kr., Jaramillo at the tlme of tha eiplonion was taking stock from
the shaft bottom 1nto lh weat entry and would leave some mules in 5th
pisouth entry. 3 nulec An the 2nd north antry orlf Quiés 1nby 2n4 narth
entry on the mein west entry between 2nd north entry and 3rd north entry.
Jdo . GRAHAM - deputy etate mine inspector,

He last examined the mine on Hpvember 20, 21, and 22, 1935. He
reported certain parte of the mine as being dry end dusty and that the
air movement was sluggish in the south district and fair in the north
dietrict of the mine,

He arrived at the Monarch mine between & end £,20 the morning
of the explosion; Charles Hutton, mine foremen at the Columbine mine,
wae¢ one of those who enterad the mine with him on the first¢ trip, He
again entered the mine at 10 to 10.15 s.ms with Denny, Bird, and gtherz,
In one exploration after the explosion he examined the 3 and 10 south
and the 7 and 8 gouth entries and found gas (explosive) there, Gas wae
encountered 20 feet offof 14 west entry in the 7th south entry.

Bubbituminous dust cen explods if there is & fire or eimilar
cause. He thinks thet & low baromster may have egomething to do with
this explosion, He believes that if the roadway in 14 weet entry had
been moistened there would have been no exteﬁsionisf'thé explékion by

the dust, He does not think that coal dust estirred ap by sulee could

be ignited,
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Nr. Grahanm's report of the Révuiber, 1935, {nspection of the

Honarch mine gave the following air measurement ieat_llngsz»

Locetion ::fafs. ;:}zgig. ;;;:f: gg?nggfigin

Main intake £0 860 96 4g,160
8 west split 36 285 1w 260.

Return a‘t air shaft &6 540 '- 30,2&0

ir. Greham stated that Kr., Jenkins of the Hational Fusl Gohpany
had written him in response to his request stating that he wes cleaning
roadweye se¢ foet se men could work on them, but that he could not seccept

the recommendation of suraying er sprinkling.

JURORS:
Members of the jury added briefly to the inquest tewtimony.

Gne stated that he lceded Monerch mine dust in a car and threw it on
the mine dump and when it hit the fire in the Guamp it exploded and
injured the maw, A juror stated that he had followed mules in the
Monarch mins with & locomotive and that ths dust kicked up carried ashenéd
of the locomotive,

A juror stated that northern Oolorado dust will explode in =
stove,

) amc MGHIE - daputy :ta,te mine imsetar

Be cnsiders that the explosion oﬁg’ln& e‘ﬁ somewha»ra along
1k west entry. At the locomotive near Sth and 6th south entry there

wae violence manifested in both directions along the haulage roed}
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there was soot cloese to thie locomotive where 3 bodies were found. i,
Hachine stuted that Mr. Bird reported the stopping in 8 entry Llown
onti&rd by the explocion. }

HOBERT DALRYMPLE - Inspector Employere Mutual Ingurence Company.

He had made 3 sxaminations of the Mnnarch mine for this insurance

| conpany;:the last 1nzpaotion in October, 1935;, Ee boiinvns that a gas
explooion occurred but he has no ‘nowledge of where the ge= might have
come from. He only found exvlesive gas once in very small quaentity.
JAMES LOED - dietrict official United Kine ¥orkers of Ameriea.

Hr., Lord exmmined a varf of the ignarch mine following the
exploeion. He thinks that a2 gas explesion oceurred followed pogeibly
by & dust explosion. J
THOMAS ALLEZN . chief coa) mine inapector.

Mr. Allen helieves the explosion dus to explosive gas and
perhaps dust and that the gas came from abandoned workings.

The stoppings on 13 and 1h west were cracked by (roof) pressure.
LEKIS ROSSER = Miner formerly at Honarch mine,

The dust in the Manarch mine was pretty thick slong the main
haulage prior to November 22, 19135, espacially if there were a bunch
of mules in front.

WILLIAK HARRIS o miner,

L Hr. Harrie was working at the Honarch aine at tha time of the

explusion. He atated that there had been & man cléaning the mine rosd
but that thir men had worked at the ehaft bhottom for 1C Aays before the

exploeion, up to Tuesdny nr %adnesday when one nlace got eo full of dust
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that he was celled back to clean vart nf it out go the locometive could
go throuzh. He coneidered thet the company rhould have kept 14 west
entry and the mein south entry frear from dust end that the rock dust
which the comﬁﬁny had on the surface should have been distributed in

the

He.rriﬁworkoﬁ at
the fire wall on 2 north ¢ntry. The door in 2 north eatry about 100
feet ineide wae open on Saturday and Sunday. Inepector Graham questioned
at this point said that the opening of this door would not affect the
ventilation a grewst desl - the air current intakiug through the msin
shaft paeses down through an air ehaft that connects the two scams (the
let north underground shaft) and passes throggh the firet north entry
znd would go into 2nd north entry by thie door, The sir current up
the &th wesli entry pusses down anothsr underground shuaft that connects
both eeame. A portion of thie fth weet alr current is deflected inte
what we call the current shaft entrance and ventilates the portion of
the mine Harris eneake about. The air current goes in by that door to
the 2nd north,

Harrie resumed hie tastimony to stete that theare was rogk duet
near the fire wall Ssturday night befare the explosion - he didn't know

what it wae going to be used for,

- JOBR. L4 SALLE « miner

" 'There waa plenty of dust on the haulsge. He 6 the mun trip.
He inspected the miue with Inspector Urahem in Kovember. The company
d41d & little bit of cleaning dut didn's Tollow it un syetemsticslly,

4 fire bose, L e Smith, told him that onc time gae was clean out on

the smotor line,
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