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nltal &&tes Bureau of Bf't~we, I WBS detailed to undertake Uls lnvestlgatlou, P ~ U  aoaorbIaglp 
arrlved Ut E'ernie, B.C., on De4ernber 2nd, 1810. There I wa met by W. IF, Itobertsoi~. P m  
vIns@l &Iineralogfst; Thoma# Grnham, Uhief Inspector of Mlaee for the PmvSnw; !C. 11. 
TVilUanls, lnspecblt of the Cue1 Creek b:1Wlct; and George WBrlen, 'Inspectot of the MW&l 
Di~t1~ict These lantlenk?~~, tlurlue the twa week# M lo). lnmtlgatlou, amnnpaukl Irr thb 
offleihs of the dlbrent erlu~s, sad nt tlnws b W, 8. WUmn, palera1 manager or khe Chw's 

occurrence of tho " b u ~ n p "  and autbirrUk of methaus or! B d i l n l ) .  
am also is&b€eU to W: 11. 'IYlbrl, gtr~eral amlager, nud the varions dJiicSnl$ or the 
Nest Pass Coal Ourupany, the nuly mnlpny now operatlog in the ruatn Cttmybneat field, 

> .  , courtmien exkQacd during my lnvestlgatlon. Every frtcllliy was oKerd in dsl- tb 
es, iu obtainlag Intormatin, and the services of the ef3clciit eugiueering dgtadlrwit ci tho 

W CHISF M ~ U T B  Elrrrl~EE1, 
U& Buwnrr w MIKE% 

WASlllrrsm, IXC]., MtlrCh' lot, l!HYb 

41iMw of Mines, Prodnee of Bpilish Ootzrmbha, 
Tick,*-&, R.C. 

.the mnmei alld possibilitien of awldam 111 future ot t G  d i p e ~ i s n s  l B b t l l u ~  * w ~ e b  wxxtrcd 
thmyepr 1908 and recently la Hovetuber, U f O ,  le the Ooal Ureek mhnw or the Ergwanest Pam 
field 1 fled Incidetltal to taut Inqulry, what precautions might be mken in teghFd to obtburritsn. 

3est Pass Coil mlupol~y, escorted llle ilr nmd abut the llrtnbe at Coal Creek &a& Miehd, 
eqlainiw the lnluing cvndltbns and ~mtlroda the Ratnre and circumstances sarronnhp tbe 

The general couclusio~~u 'bwn I11 tbs ~dlmliiary rcmrt, which jn the I M ~ I I  tentww are 

lified to give explanations at the p h ~ ~ a n r o ~ s  erroclunterpd Ilr ttre p e t  and rqggestlwa clo~tcem- 
the geologic and other natural condltloeu tonad In  inlain& kgetber wlth tbe k t  meaim of 

Suggestions of special importance were receivecl Prorn hfessrs. Robertson and Graham, aiid 
eneral Manager W. R. Wilson, the latbet rh&win# breadth of virion 1n the sPmidel%Wnt of 

met prnctirad~ every anyglestlon that 1 bad to mrta  In the matter rf 
During Ule hvertlgatlon many san~ples of @a and coal, as  ~vgll 

for detern~inb# tha explosB8Ity hazard, were taken and mt C the b 

veqy sug~eertive of ce~tafn lines of further investigation. 
I trust that this report may be of value in helping to point oat what utw k &m tp Imrke 

e danm~? threatening and precnnttona nlrendp tmkm at  the in1tlntlve of the mlrdng cblupnny, 
well as order of the CLlet Jnspertur PC N h e a .  Thk r e ~ r t  rcc30lllrnenM that perrdwlm 

hdhered to in thIs final repork* were arrhed bt  utter ~nduy co~rtcrmleem Iocblly with thocte best 

beeting the dimulties. 

, ' n p l ~ r  of iutttte r~tklm@.of the W Ureek ml- oa t he  tmuth rids s f  the mllv t b t  

tiom into the geophysical and mfiling ronaitions o i  the Cro~snest fleld be awIcd ant, iwo l~  be 



REPORT ON 

. BUMPS AND OUTBURSTS OF GAS 
P RIB 

CROWSNEST PASS COALFIELD: 

Ttie Crorra~wvt field L regardod by Canrgiall geologlskr Its tho n m t  Slaportaut coaUkld 11 
1 It~ltish I;klirmbln. 

l l l n  field gteseuts 1i11usuaI nat~irat  difficulties, because are coal-bed8 arc? at the LaPc of nu 
' qIiw8tad plotma; It Is Iiill~ossible lo reach the coal except, thrnmgh oiitcrop; the cad hs nrsa 
' m W  a hwvx lontl reqnitbtg Brent r aw In inil~li~g to presedt oqaeeaeo and " bnmps." i.- Tpe mldledr are vers gasbus; that is, they have l a m  methniw [Bre-damp) flowa a t  Wal 

_ a,$%& mlfl IJktiel; a ld  m t  Morrissey outbursts of gas occur unequalled except in cerblu rnlua 

'. I .  BeIduw - ''Hamps " ate net t&uted to gas-outbursts, but they nuuyr mur,  nq In the State ot WasMng- 
en and PI G i w t  Brlhlri, where the overlring rocks are  rigkl and there is great weight of corer. 

w&ia uhing has eIther extracted too milch coal In adral~m u~irrlug or it h a  not been takw 
outcrol~, wlilcli nauld break the metlying rock In surcessive 

"lhuupa" arc belteyed to be caoscd by the robsldaice or tbe roof'in certain a- under 
xk&l mckq lcqujng n great unsupported span o f  cocR atrntulll. When one of these La$ glvfat 
' q y  I t  iueana the haii~merclike blo'cv of tllousnuds d tar+ d rock striking on the iwmedlete roof 

rrtratnm overlying the lui11e, whfel~ illlyerta the blow downwiird, breakiap UlllhLLS, 
8:Bgt&ug ortealdm falls in the lulne, and se~iiling rock-trr?lilore tlrairah the ctrah. 

I m p p e t  mining in h"g. 2 mine was t h e  cauoe of " Ibunipy " in that tuIut lr iD05.8. piad In 
Urn t b  rnhddenpe over this area .affecting the &mtn higher! up ~ u i n f d  tha m t  bumps" 

"Bump " way occur fn lrrulnro mcs the same am, 1,114 It ha @ob~t , l e~  vvltb beeremin& fir&, 
.he rock stratunt bmhi dawa In each onse bas less Gistonce to fall  bar l a  I d ,  and In urwe 

, pcrwanalt cqrnruission shouM be fot~ned tu hrthet Inrertlpate had rwlcw the euldeace 
~ t b d  by moli~be~s of the  eoti~luidod, tba Inspectors d Uhcq and crtbwa. hivlnn r l r l o t y  Its  

iuriug tbe ycaia 1808 k XU@ n serbs ui " barnu4," ea~rotig 1- sf Il@, ~ g c w d  111 tha 

fonr mm1 ame Wled and twll ty athtra fei~iporarlly entonbed and nattibwly 
from g m  A great volume af mu wna l i k ~ q t e d  hy tbe " bompl" ncc&npaltid 



B 

by hreakiiigbowr~ of  retnrn overcarts and mlii~lete blocklng of the liraln entrr for 13bD feet. 
, Tltb Buertrons " bamnp"' cnureQ the m i u l a ~  oWclnla of the Provluce ta eet OK a &ktrlCt LIB t h  
P?o. 2 mlue in whkh workln# was plmhlbltb!4 on account of the daiigem Cram the 'I bump" 

Ae a farther r m l t  a a a n g e  wea made i11 tlte syste~ir o f  mining, mder ahtcb 'lm tbaa 
2?i per cent, of the ccral is  trtlren out. tha Bnlance tb rmudn Q plllrrs untll the select& hundarles 
have been r e a c M  and tho retreating kgun. Tlle Xa 1 &st mlne had tbm been started in 

on r;ystenx~tk ilnea, wltb nartwv rooroo P I I ~  latge plllara, The 1n1aiap deve!ophlent wn 
ously pushed boni lfWn to the present, until the area of workings covared nMI ex tenh l  
the area over the rbnadoi~ed, pralrlblted dlstrkt of t k i  h'o, 2 nllne. 

Ir,verythlilg'pmcleeBed ntcel~, except for (be large Aoxve of methane cneounte~d In th 

tbe t h l ~ d  of trenrendm force, which bmka doair t l~a~bst  md sWMli Umm fall8 of rabf through 
n Inrgw part d the a t ~ v e ' m l n e w o r k l n ~ .  It cnuml aattb-tremme which \pert? Ctt for intles, 
not only in Fernie. Are ~nlles  on7ny, hut 111 other toens to the north m ~ i r l  math a t  Ffruie. This 
was all the m r a  ertr~wrmllat)' as Wer111e Ilea on a great d m b b e d  uuderbtog the coaI.meamres. 

In spite of the iuteiulty at the " B u I ~ I ~ R "  und t&0 great htructiqtr iu the workings. only 
. One man waa kilIed. This death resulted fro111 the second bumpd$ rom were badly 

brploed In the tlilrd great buu~p," and some ~f the eMped of thw laea In the mine %=re almost 
mlmcalc~ua on m u n t  of the great arm of mf rvhlcb hn4 Znllcn, Had thb 4 m t  "bump*' 
occurred durinff the drly ahltt  the laea of Ilfu coi11d i ~ o t  hut have been +wry great, ap a t a o  in the 
~MQIIIS and cnttiem through the mmt active aorkirlg section, eggrqatlnl thoman64 d iept In 
length, wexe hmvlly Lpveil. 

A fourth, rnllder, nild more heal ol~nrng" o c c u r d  QU ~ovihrhcli IBtli, and, etter the 
Inuestigatlol~s bere reprtecl. trimtbsr " hnnip" of mu~ttleruble seredty ooenrrsd on January 
IWh,  lQl7, nwol.dl~i# to ma~mm~l~atTon fvrbna Bfr. Urahhto, nflectlng the west retarn arr8viu 
for several husdred feet ostbr the h;cl. 11 Weut t,eerer " brrlrps" not caus111~ rlolcnt rltlrntbm 
ate h e a d  f rom tinw to Lime. the m ~ i d  being like n henvr knnck or  n lb tau t  blas t  

Uangcr to the uiln~workerw. Acmidf~~p;lp. Thoi~uls lirahaol, CiJuf Ilml1ect6r of plrurrt, teur 

No. 10 West]. The writer was Ilhvltrd lry the Jli~rlMer of Mines, through the Dimtot of tbc 
Ul~iterl Stntca Burenu of Mlitea, ta I~lrestipaie and repart uimn Ule lldtore of the " buo11@" and, 
tL aucb nro unnrolflabIe., hb\r d u ~ p e r  to tile niwlergmu~id worhnau might be mi13mlaed. Tbo 
invitatlo~~ being accepted. the writer looruepet1 ta the C!row~~kC fleld rnd Inuertlgaled, tu 
Damber ,  1916, ~everul Coal Creek mluea and tbo Nickel intssrr, a t  the rrorth ellO of tbe Ildd. 
1fe Inspected prectlcfllly all .20~~yirlble m-orkhgs, arr~l i~ged the tak11t# bf m n ~ p l e ~  of gm, boal. 
and of coal-dust, nrld tba drillli~g of test burebolee In ndrunce of, qr m t  the sl& d, w!kteb 
worklng-places to dehroilne the gas-prwrnauen. 11s conferled with nil the u~lnlng mon wbo could 
throw light on t h e  prnblmn, ecpeeinll~ W. It, Wilson, tlencrnl Malinger of t k  MmV.4 Xwt Paw 
Con1 Company; W- L', Itobertsmi. Pravladnl MIoeralw*iat; Thanlac Rruka.nl. Chid 111spctor 
ot Mlnes of the Prorl~iOe; T. H. Wllllamm, 31ispWtor of the Cml CVeek Dlsfrick; U. O'Brien, 
lmpector of the AJlcbel District; and mall). 1 1 1 1 1 ~  OMCIIIS of t b b m ~ i ~ w n ~ .  He LS greatly IndebW 
to aII of those llamnrd Cor the il~Coturatina secltred h r  thim repdtt-to Mr. Michcll, Bliniug AWstant 
to Mn Urabnm, who took charge of the LmnlMlm, also of the tesl howboles drUlslZ to ohtaiq 
paa-prm~ires, nl ld  to A C- rleldiler, Cher~~lst of tlie ITnited States Ilurenlr oF Al111m who made 
analyses and who developed a new method of Qntlng coal Pn~nples for the n~uo l~a t  of oocladed 
msw given of€ In cnvlbhg the mnl. 

XATURW OF l l u ~ i r a  AID ~IUOBURBTS. 

\&fare p r m l w  to a sore detRlle$ Rt~lte~nelit of the phenowe~a of " burups" and "'out- 
burst~" h tho Crowsneet field I t  will be well to clefid? \?bat is meant by strcb teruis, b o b  n r  
npplled In the Crowsnest field abd Iu dhrr ariiml~~g dlstrLctn of the tyorld, W. r, ltoberteon, h 



BUMP@ hWD OUTX~UREFS W GAL 

his repopt oh "bumphiP in the Cmws61)~t coaltleld, published i n  the Annual Report of thm B l W t e r  
of Ylnes for 1908, & i t d  :-- 

"The term ' h m p  te mmewbat descriptive of the sensation produced by thelr occurrence a 
: certaiu disknce away-+ midden hrrtnz d the nlim prodrroed by the auddm g l v l n ~ w w  ar 

. . cracking of the stratA ahre or below tBe ~8almmur." 
Thomaq Ilmhnna, a t  a mbetimt ot the Mine 11-ector's Illstltute of the United Etalea of  

America at theP Jwiln, Mlssoacl, meetlog on June 13th  1916, in an instructive paper eatltled 
'' Same Gaseous M b  Iu tfre C r o ~ ~ s ~ a t  Pasa Coalfield," states :- 

*'The tei-m ' clpnrga' la a somewhat loeal expression wed to d m & ~  the ~nrluous d m ~  B a t  
betoken the m ~ m e m ~ n t  of the otrak rverldng the several a m s  operated in the tho~osqast h m  
mlaetd. Thwa buld~r: dthouph msokrmpnnied by ulore ot lero henry $&ryes of &a, a r e  
ad 111 the rtltucea! ontbluuts of gas nnb coal describerl:' (fir. Gwhn~n byd defcrJbc13 autlaurats 
at tha WorrlwY CoIlirrg.) 

tt la Lo be noted that Lhe recent (Xoven~ber, 1018) " bmays" In tllb No, 1 East allue wow 
irot u.cwmpaoled by outbu~%ts af gae Nii~ers ron~ettmec ure the teruh "bump" ta dealallate 
anan rtletnrbanEes local In their n a h w  @ue apparently to Leanonce uf gls a t  the frtce of tbs 
Clrm scccra~ptrnfed by loud cl'acI<ing o r  kriocklng sounds in the raof or In t k  fmwwd whidi 
hlny bP thrown down. " Bumps " are not confined to the Crowalest field: apparently the term 
okiglnhted In Great Britain, a s  vlolent "  burn]^" occur trqrrclrtEy in mhlng the IO-yatd s&hl of 
South Staffordshlre, the ~vr l te t  was hfot~ned In vlsiting t h t  dlatidet Iq 1 W ,  and evidently had 
been tinomn for gears. " Bumps" m u r  In the CarMnedo nrlll~s 111 the State of Washinltan, 
also in the SunnysIde mines of Utah, Tlrn cbrrnct~YinilQ hat- in colnmon are thick or dwp , 

It therefore seen1s Imt to apply the b n a  " Bnn%lh ta dmtpurbit tha very violet effect pPddmr1 

Ysquemes," or " falk" of li~euIIieicntly uu#tported rsnf. I'be two tatter ghmameaa, mr ~rell au 
I a Lmum" niar IW m4y ~rd t  be U C C O ~ U P R ~ I ~ ~ ~  lry reLe~oe rf gaa 011 the other haddl o u t b a W t 4  

oi ilrr, U l e w l v ~ ~  ere llot prtxlnctire of eattlwlbratfmw. LiceordiW, i t  e m s  4vk.e t~ 1Ylatl11~ 
g11& btween b e  phtuwrlm~a rwntisred, atthdh&h 110th "outbnrsb" and "bnnlp6" hare tb!e Ir 
qwrrq60, thnt af 8reaC t b l c h 6 ~ ~ ~  UC ewer over Clie m;rl.ked.' 

A ~ H - U W L  

That gnc oorlCbluin lu the ~batrr m~~tler hWh prmhiure I4 not n cmbeof '' b u m p ?  l ~ l n d l ~ ~ t c d  
by the non-occurrence of " Irntollu '' Re a11 nccompal~iuiei~t of e o u t l m r e b  which occurred in the 

f Morrissey collieries, d e w r i t ~ d  kt$- Mt. Crahe~n i l l  tile paper irfctrkxl to. Xor are  *' b n m p  " 
reported in the minilie: reglolra ivl~lcb are subject to dhl t rana Uoutbnrsts," for example, d t  

1 methane in the Belginn coslhldr wnd uf carboll-dioxide gas 1~ ~ n l d e  In a certain coal-basin r~ f  
Central France. 

On the other halid, ill certah melabliiine5 wlrlch do I I O ~  give on any gas when great dem 
is attained, as la the deep Lake Rlprlor cop~er-llYine~, and the golCrn11m of South Afrlm 

r arid elsewhe~r, serfoua " a l ~ b h b  " Rate occllrred of n nnt~rw wr$ hfmbar ko " biunpa*I 

< ? W \ V ~ W  ~ ! O U ~ E I A D .  

1 . 1 2  Crowsueat mikllleld 3a Cmrn d br 31r, Don-llng PI & n J r  iKl, "Cw~l Helds and Coal 

length north and s a ~ ~ t h  io thCtf-fire allleu, I L r n l  the greatest width along the suuthern half, a 
little south of &a1 Cr&. I# tblrteeu 1nIlw. There are 'elso so~me outlying patches of coal Su 
Ugh rnoanhlm farther h the mqt. The fibla corers 250 square niller, and fe estiluak' to 



Analuse8 of Sample8 lakob Am 4%al Ureek NWa. Dccrmkr 1.d tu a$&, 11816, 
-- ___a 

M o r s ~ ~ u g r  PROXI~AT~ ~s.r<usrs OP DRIW COAL 
(aIolcrrcrLlcvn~l+ 

Mine Alr-arid , Fixed 
twla hie. Cortvon. Ash. Snlphur. 

-- 

Nabs .............. 3.0 1.1 24.1 

rs LWred, nlohture when drled, volntlIe ulnktm. fixes1 c i~r l~ul~ ,  Q I I ~  nab ; also tbe c+loclHc v a l ~  
was dc4erluind. The other Ml'ell Wore owlled lrllder water to determl~le the XmaUlll OC ga$ 

, that bad been ~ 1 r w  aFf aillee gathering; hence the rmolst~ire as received coukl not he aetermbed+n~ 
' but tbe rihot colnpwiPn& were deterruioed, as in the first lot. While the jnrs had rubber gafikeM , - 

Vacc d c c l h  Bamples, Coal Creek fiipcu. 

PwxIY ' T I  AXALY18 
Mois. (Aia-~u1y.a). DIIKD Oodlr 
tllrb, L m l l u a  la Mine. E rab..ap. pl; *uois nxd 
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IrvsMp In Y inr. 

fporbd aa a rllghtlg dllPaecnt burls t11m tho provlous ~naiqiys quotea 
a which tba tor! NCM n p r t e d  ~n n r n ~ l ~ h ~ r c - f m  baa!& itie a m $  

GIYEP OWIR om PY C O A ~ N E ~ B U ~ .  

awry h d  plvm off m little gas, but uulew I t  bvcr It  oft falrt cnat~gk to accun~ulate a8 

at gar it 14 a%unUy rtttr?ll ar non-gasooua, 
r is hold In R e  stratm iu two Iviiyr + 

Th atuonnls of pea tlluv Iluld i ) ~  tlls cud,  whkh far want d n better term will ba called 
" mludedn gas, in dllfmwnt dlstrkta line hoe11 u u n ~ n ~ i ~ e k l  In RulleUu 72 of tlla United Stmtcs 
Barau  of M i u e ~ ~ ,  try X. IIL Ihlrtrrli, entitled " Occurrence of Explwlve Qclsea in Cod RIinw." 

. 

111 uinlu of tb imn-estlgatloltn al lkb 111~t-e l m n  111dde to determine the amaunt of g a m  given 
am by IiroReo m I ,  ill0 ml 11as bcen heated. Tblu lo r~ot II luwper mHroQ d deSermlnl#lg, ?a weir 
there Is lrmm o r  lm deutr~wtii-e dlstlllatfo~r, When the tests have been blade ual~lg ntmospheria 

U c c ~ ~ u ~ n  aha I r  &-*L WRON COAG CREEK S f f x ~ ~ .  

A wries of special ~iau~plm of nmt or ogg ~ I z o  werw tnkeo b the Coal Creek mluu fu dlCferedt 
_besdLrqm nut1 momb, put loto 31asoll Sara nt tlle mlmt of Bnmpllag, -led. and wilt to tho Bureau 



dioxide, aiid i t  will be noted i n  the analyses given 111 the table, which follorvs later, that  
, pas little oxygen. T h a t  sealed 111 n-ith the coal had  largely been ahsorbed by the coal. 

&. . It is evident fi+oy a study of the gas analrses that  there was escape of gas 

tbe case. The  gases In the cans on arrival were founct to be a t  atmospheric pressure. 
contafne~+s; orygeii plus carbon d b s i d e  is lii~lch lower in ratio to  the nitrogen thaw 

f &~ETNOD O I  ~ R I N ~ I R O  TEIE CQU IN VACTTO. 
c Tests mere made on one of the snulples fro111 Coal Creek, Can S o .  16, Laboratory No. 

;j it later sgpea&& was first used by a Frenchnmn, lieiiri Gl~ysen, in.1902, but a1,parently without:* 
results of importance. ' A 

For comparlsou, n sarople of ma1 from the Pittsburgh, IDn., exl~eriioe;ilal mlne was similarly%: 
treated, aiid likewise a t  a later date  s e ~ e r u l  sainples froiii Saiiatmo niines, British C o l u m b i a . ~  @; The  latter saioples had bee11 sent by the Cblel i~lspector of Mines, Mr. GraBaln. in coujnuctlon 
with s~niplen of coal nncl dust fo r  explosibllity testlug nt the experiolaital mine. The  aietho&F> 
used by Mr. Flelauer is na follows:- &+ 4 

i mill (constructed ill the  Rurequ's instrumelit-shop) contatiitng flint pebbles, aiid the niill w a s g  
rapidly evacuated to 3 mm., inercury pressure. The  a i r  and gns evolved by the coal during the5-  
evacuation was collected, measnred, a i ~ d  011a1ysed. Inasinoch a s  only a f e n  cubic centimetree*$ lp" of gas were r e i ~ i o ~ e d  from the coarse cml  during evucnation, i t  was assuined that  practicallyr, 1 

- t o  permit 90 per cent. of the coal t o  pass tbrollgh n 2UO-niesh screen. (Apparently the fine grind.*dq 

3 collected over water, measured, and  analysed. 
The  saniples were groliiid " a s  received" from the inine miid not air-dried. Several of the'i 

sainl~les were ground su111oerged in water, In Drder to  prevent the effect of heat  froin grindhg, 
'i$ a s  i t  had been suggested that  ethane and propane mlght have been produced through s u c h p  

heating. This, horj-ever, did not prove to t~e  the case. The rPallltg .are given in t h e  following 
table:- 

Dccficdcd G s a a  $ 1 ~  root. 
............................................ S~li ipIe  KO. .16 Pgh. coal 

L ~ h o r s t o r y  Xo. ........................................ 27135 ... 
Weight coal (graiiiines) ................................ 113 1% 
Quniitity and  a~ ia lyxh  of gas pnlilped out of ball-inill before 

and nfter grinding- 
Before grlndiag- 

Total volunle gas c.c.* .......................... 1493 1,517 
Analysis per cent.- 

CIC, ....................................... &30 0.m 
QIL .......................................... ... 
CO, ........ ............................... 0.40 0.13 
0, ......................................... 20.75 20.76 
x, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7S.41) 

After griiicliiig- 
........................ Total volume of gills c.c.* 263.0 G5.6 

.\I~~I~.vK~s per cent.- 

Ox, ........................................ 2.1 2.0 
k', ..................................... 10.0 70.5 

At  0' C. and 760 mm. pressure. 



Total occlrided gases ill c.c. per 100 gralllllles coal*-- ,,+: . -. :; ,I 
C11, ............................................... 3T.G 6.G A 

C,FI, ............................................... 126.0 2.5 L.; 
4 -  

C,fI, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... ' .rr - 1 ............................................... C 0 2  11.0 8.3 t i >  
............................................... 21.1 31.5 

- - 
'otal C.C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'99.9 46.9 

I t  \\.ill IN, 11otet1 that 100 grarllilles of the IIritish Colu~ul~ia con1 gave off 1G3.G c.c. of u~etliane 
m j ~ l u s  e t h a ~ ~ e ,  a ~ ~ d  100 grammes of Pittsburgll coal gave off 9.1 c.c. of methane plus ethane. Also 

ill the f o r ~ ~ l e r  conl e thn~ie \rrls the ~ ) r e t l o i i ~ i ~ ~ a t i i ~ g  c*oi~~bnstil)le gas. S o  CO or hydrogen was 
, obtained fro111 either coal. Mr. E'ielduer co1111nt.11ts that it  is u ~ ~ f o r t n ~ ~ a t e  that the containers 

lenkrd ill tra~isit .  Had they bi3e~i absolutely gas-tight i t  is certiiin that 1111lch i1iore gas mould 
h a ~ r  llreil ol~tni l~ed prior to g r i i~ t l i~~p .  

I t  appears that 011 evacuating t h ~  colltai~lers ethaiie i s  renioved from the coal in addition 
' to ~ i~r t l iu~ ic~ .  S o  ethaiie n a s  found ill the p ~ s  s u r r o ~ i n d i ~ ~ g  the coal in the glass cont:~i~ier. Seitlier 
, has ethane bee11 fomlcl thus fa r  in the blower-<as sail~ples froiu these or other  nines investigated 

i Ily tlic 1-iiited States 13urcan of 31inrs. I t  lva.; snggeste(1 that 11ossil)l~~ the et1i;lnc resulted fro111 
, n 11rati11g ~R'ect 1111ri1lp pri11ili114 of the coal ill the Iiall-111ill. Therefore, Mr. Fieldner had the 

periment rel)e: 
~ t e r  ill the 11111 

~ t l .  lirlt grindii~g the coal while wet;  i.e., the coal was actually covered with 
mliile 1;ri11p grouild. ICtl~nne ~v:is ngilin olltained ill 1111ich the same ratio a s  

-4 1)eforc.. 1Irnce there is 110 reawn to susl~rct  deco~nl)osition by heat. Other i~~vest igators  hare  
' found elhni~e ill the g:~scs pnml~ed out of co:~l, a l thou~l l  ilot 111 such large l)roportions. 

1 Jlr. Icieltlner stlggests ralnnl)le ~ I I ~ O ~ I I I : I ~ ~ ~ I I I  lnight 11o 011tni11cd by e i lq~ loy i~~g  some sl?ecial 
gas-tiplit c o ~ ~ t a i ~ ~ e r s  illto \vhich the fresh British Colu~nbia coal could be put after sc reen i~~g  

,. a t  the face of the ininc. The se:rled cc~nt:~iuer should l ~ e  so tlesigilctd that OII  arriving a t  the 1' 3 laboratsry it  could 11e coiii~rcted directly to a r :~caaul-pu~~il , ,  the gases renlo~-ed, and then placed 

I 
, $-' in ;L suitnllle inachiile for rotating it so a s  to l~ulvcrize t l ~ c  coal ill vacuo, and figail1 rcluqvc nud 
. measure the gas. 

A ~ ~ a l s s c s  were made by F. hI. Seibert of gases foumcl in glass fruit-jars coi~tainiiig saml)les 
of fresh conl talren by Mr. Michell, of the inspection service of British Coluinbia, a t  various 

I 
n-orking-faces of Coal Creelr Colliery, I3ritish Columbia, Dece~uber 7th to 13th, 1916, and sealed 

I I 
immediately. Analyses ~ v r r c  111:lde after arrival of sa111l)les a t  Pittsburgh, Jann:lry 4th to Sth, 1 
inclnsire. 1 

. , C o s ~ ~ ~ o s ~ i ~ i o r r  OF GAS I N  COAL SAJIPIX CORTAIRERS. , . 

I- :- 
I'ERCKSTAclK OF COallvOsl~lOS Or GAS. 

C.C. CH4 
per Grnlu. 
of L'onl. 

Bu;\rrs AXD OUTBURSTS GAS. 

""4. "''2. 

- - - - -- - - - - - - 
Gra~rlv-es. C.C. C. C. 

27159 537 246 184 64.1 1 .  1 .0  3 0.25 
27180 788 366 90 24.6 0.9 4.4 70.1 0.11 
27161 905 301 81 27.0 1.2 3.8 68.6 0.09 
27162 827 338 53 15.8 0.4 1.2 82.6 0.06 

Occ~uuiru GASES r n  SANAIJIO COAL. 

I t  was evident that all the contaiiiers perii~ittecl escape of gas in transit, a s  in all cases the 
coilte~lts of the calls were a t  atinosl~lieric pressure. I t  mrill 11c noted tlie al~ove gases contnineci 

-I 

110 ethane. $. - I 
froiu the Kanaimo lllii~es of Vanconrer Islniid, 13.C., which had also bee11 sent for esplosibility .Im 

Corrcctcd for nir leaking into ball-mlil during grinding as indicated by the oxygen percentage. << -m 
T;l .-" 



. testing. Incldent to that,inquiry, test$ ii-$ke mdde of the gdses giten off by the koals, usiug thc 
method of fine grlndlng in mcuo. The results are given in the following table, including f o r e :  
comparison those of the Coal Creek and Pittsburgh coal previousIy reported Jn detail. i 
' 

Ocet~dsd Gasas C Coal from ~ t t e b w g h ,  Pa.; CoaZ C?rceP, B.C.; arb$ Xonadm, B:C., 
at 760 MM, autd 0" C. 

Illine. Sumpla 

------ -- 
aa WS. 

1 . 5  8.3 6.6 8.5 .... 9.1 0.12 
24.4 11.9 37.6 lB.0 .... 163.6 2.19 

111.3 3.1 gP.7 '21.9 .... 84.0 1.10 
n n  2 0  1.x~ snn 1 . 5 ~ ~  Q M  

40.5 1 Z,9 i .... I 'B.5 1 5.7 1 2 6 . 8  1 U.34 

14.1 1 0.3 I 2.d I 0.3 I .... 1 2.3 1 0.03 

-m,1 1 u.v 1 .... 1 
guantib, a s  a little gas last In maklng the measurement. 
glndlfig not so Rne ns when dry. 

hence nltrogz(.n given off by coal could not be determind. 

Pittsburgh, Pa. ...... 
.... Cod Creek, No. 3. 

Nanaimo coals- 
No. 1, Weatetn Fuel 
Mr, 1 

Iteeult appro&imal I Gromun vacuo 
Not grcrund Bne. 
Gronnd in atruosg 

tc ns 
bat 

)here 

No. carbon ino~iovide nor hydrogeu io auy sauq)le. Sainples 2 and 4 groulid ln atmosphere 
of hplrogen, whick was absorbed to greater volume than the other gases evolved; in the case 
of 6 the contraction was 518 C.C. 

ANALYSES O F  H w w ~ x - 0 ~ 8  ~ A N P L E S  FROM COAL ~ L Z B  3hNES. 

E'olIotvlng are the ana1,rses of gas f r o i ~ ~  blowelq &suing from special hreholes In the .rib-side 
of headhlgs in the Coal Oreek iiiliies aualyeed (a) by the Canadian Department of ;Wines, md 
( 8 )  by the Uuited States Bureau of Nines :Y 

I. No. 1 b t  mine, kn. 1 borehole, IS mom, 10 h t  
Bottle broken in transit (b). 
2. No; 1 F ~ r t   nine, Xo 1. borehole, '22 roonr, 10 East ..... n If IF (bl 0. ... 3. No. 1 E'at mi~~e, No. 3 borehole, Counter main Ievel (a). 1 0.8 1 7 . 7  1 10.7; 1 70.7 '1' / 4.' ] a n n ( b ) . , . .  0.89 18.22 11.64 69.20 

us evident. 

$ Probably trach f hydrogen. 
It mill be observed thnt analyses of dupHcote saniples 2 ( a )  and 2 ( b )  disagree badly. It 

is conjectured that the \vax stopping of one or both of these samples and 3 (a) and 3 (a) fatlei3 ! 
I11 transit. . 

R m w  or GAS AKALYSES. 

. Regarding the nnalyses of p a w  from the bareholes as the gan~rJres were gatherea from 
+cia1 boreholes drilled to obtain pressiilres as hereinafter dewrfbea (Wge IS), these bareholes i being cased with 1311~ set iu cement,. i t  js iulprobable that air could have leaked into the holes .I 
from wiiich the gas i.iued ivith some pressure. The gas was eollectea in ekacnated tuba, the I 



B U ~ S  AND ' O Z ~ T B V R ~  OF ' G ~ s .  I8 

t d b b o ~ n i n g  being held In the mouth of th8 casing, Either air  entered a t  the point of @oll&!ti6h, 
in spite of the care exercised by George O'Brlen and D. Michell, or the wax stopper permitt4 . 

entrance of alr  in transit. 'R'evertheless, i t  will be observed that  there was from 5 to 7 per cent. 
of iiitrogen in excess of that of nornu1 a i r ;  heiice it is probable that nitrogen i s  a constituedt 
nf the gases given OK by the strata. 

I t  will be observed that the a n r l ~ s e s  of the hldmelcgas repoYt no ethane content, although tlie 
analyst mentions ixidicatioiis of hydrogen. In previous analytical work on the many mine-air 
and gas samples collected by the Inspectors of British Columbia in the Cromsn&t mine,  rl6 
Wti rh rbon  ga8 bther than methane has been re~mrt@.* 

The contrast with results from fine grinding are most striking; the ainonnt of hydrocarbon 
gas& reported by Mr. Pieldner figured to volnnles of gas to volulue of coal (assuming for 
approxinlate figures a specific gravftp of ma1 of 1.3) is shown in the tables on pages 12, 13, 14. 

Investigators in the past haveeither not crushed the coal to a finely dfvided state, or have . 
only ground i t  to pass through 10 or a t  lnost 30 mesh. Whereas, in these tests, Me. Fieldner 
ground the coal to pass throtrgh a 2Wnicsh sieve. He co~ninents that i t  is evideht that ethane 
nnA higher hydrocarbons arc  ilot gireu oB by the coal a s  readily as  methane. For instance, a 
sample of h'anniiuo coal, V+ to % inch in size, sealed in a vacuum bulb for ten Bays, .gave off 
much wore tiletbane tbau ethane, while another saulple of the same coal gave off, on grinding 
to 200 mesh. Fore cthatie and propane than methane. 

The iride diverslty of ~oluines given oft! by aifferent coals is surprising, and thls diversity 
,? occurs in tbe suue 1ii11le a s  shown by wnip l~s  froni the Reserve mine. To some extent the latter 

m&y be due to the method of sau~plfng in the mlne and the prellmlnary treatment and varlntioll 
in grinding. I t  is noticeable, in  comparing results of mnples from the sflme mine, that the . 
ratios of the dili'erhnt gmm iB of the sniue nrcler. l['nfortanntely, the lil&thad was !lot devel~petl 

try out the various samples of coal from the Coal Creelz mine; one sample, Xo. 16, 

such sh l low cover that different rcsults nilght he obtained than wlth a sample frunr the Pitts- 
, buqh h d  In a deeper niilie. Nevertheless, the Bnst froin the exwrluient-mine coal provecl to  
! be more sensitive to the propagation of an explosion tliail the Coal Creel? and Nauaimo dnsts. 

The diverslty ill results nlid the unusunl n~nonnts of hydrocarlron gases given off by the 

Columbia. I t  is probable that hrvestigatious of :I si~nllnr ilature will be uinde hy thc Burm,ln 
-2 of Mines dn c a ~ l s  from vtlrious parts of the 1:olted States as opportunity pressots. . 

Ih  the Crowsuest collieries the qnestion of whether ethaiie is giver1 off under special conditions 
should he studied. In gas anelyfie.4 by the oiult~inry coliibustfon rnetbod ethane in amall qnaotlties 

r is it  held by cheu~ical bonds, so unstable that on a slight relief of pressure the 
gas is given off? T t  is stated hy phyeicists that oxternal pressure which o b t a b  even wlth coals 
a t  great depth is  lnsumcleut a t  norn~al teruperntures to liquefy the gases. 

her haiid, the dllrfnce taleion of the coal-particles is very great, and same physicists 

coal near the headings and rclonis inay beg111 to release its colltal~ied gag In the 



beld in by lmpevvious or nearly impewious covering, coHwts in  a t  saturates the c6al:b&e 
rnxa enclosing strata. 

The amount of gas given off by the freshly brolceu #a1 In the mint% 09 the Crotv~nest CoalffdId' 
f& very .great, far greater than in most eoalu. 1 t tras observed in certriln gaseous par& of tke 

-am1 Creek mines tBak, if a enfety-latup war set in a depression hr n fmshly, broWn-down ~31% 
of coal, the gas froin the coaI \\*ouId flame in the l a ~ u p  and ertinguish light. O n  the 03ez 
hand, a3 will be shown later, even if two voluuies of gas a re  given off per nillt of con1 volume, 
the amount is not nearly auHicient to account for the gas carried out by the returil air-currents 
h the Crowsnest ooal-mines. 

As already indicatd, nielhane nu& posiblp ethane 1s g f v q  o f  in Coal-mines in two ~ 4 s  :- 
First, f m  tlie voluine stored a t  high pressure in the cr%vlcee, slips, and joint-planes of the 
and ndjacolit strata, ale0 from the cavities, if any e a t .  
~eeond,  to a less: extent from the coal b~-r.oLe~~ a w n  by dqiarg swatfons, \vh.ich gives oit 

more or less slowly gases stored in its p o r e  T h i  Crowsnest coal-mines , h v e  the nhenvitibla 
posRion of being among the most g~~seous ndnes l11 .the world, according to the tigures obtaine5 
through mine-alr sanipliug by the British Cblumbh Mining Department. ,These figures are 
1~b$aine8 from Tboreas Oraham's paper 0x1 '' Slonle Glamiis M'mm 111 the Crow'% N@t Paw $oal 
Fieldn (refarred to previously), and also from ltrtfrir lwords of the Dek~rtment. 

G a r - m ,  Xfchel (;lolllsrl/.-The recol.Irs show that from Mlchel Xo. 3 East mine %beVe is' 
discharged In the veutilating~nrrent ou workinkdays frob1 1,104 to 1,624 mbic f a t  .wr mfmte 
.bf ytlne methane {at a t u ~ 0 s p h e r i e ~ p r ~ ~ ~ r e ~ ~  wbfch for tnent$-ionr hours mkkes a total of from 
$i3fp,000 t o  $lM,OQO ,eubic feet. On the Basis of the coal mined (averwe mr dag: POT tha 
period), WO to 550 tons respectively, there was discharged 3,170 and 8,090 cuble feet ot pate 
~nethane pet ton of cqal produ&d. 

It is noticenblo that on idle days the fknv decmaes ; firr example,' bn September ~ f % ;  
thls mine had lafn Mre since August Cith, when an explosion had oeeurted, an& the flov bP fire 
rbethrtne wag W cubic feek ger minute, or a total of 1,337,760 cubic feet per twveuly-four hours. 
W e  gnestio~l ark-, Is the decrwso of flow due to the hading$ and moms not' metra t l l lg  in& 
new %reas, 6r is it due to fresh con1 110 t being b r o k a ~  in aaily 11-0rk2 

A s  the Pittsburgh laboratory tests indicate tbat even Jn racuo bnt 2.1 ~olumes oY metk$e 
~ l r w  ethane are given off on fiire grinding, tlris figure may he consider& an ext'ueme one. . jive* 
hundred and fifty tons, a day's output at that t lnx of the mfne oceuples ahont 18,750 cubic feet 
Ia-place, anrl If i t  glves off 2.1 volumes of hxdr~~ilrlrou @m, the total of ths gases for tmen@-faur 
houta'woula be 25,876 cubic feet, or but 3.3 lrer cat. by ~ o l ~ u u e  of the $as gtven off on au idle 

. my, On tha stber Iwud, t he  flow on an idle day #ter stanfling flfty Wys wa8 00 per cent. of 
tbu~ax lmuru  onttlow of a working-day. Similar results, &ifferfng slightlj fn proportions, am 
found Ln atbe? 'C~~owsn~st  miurn. Accordingly, one k forced to conclude that the larger p a ~ t  
af the gas entering tbe isliues comes from that stored In erevfces, slips, joint% aud bedding-planes ; 
Second, a considerable part collies from exDosl1re of fresh qoal-faces and tresh rwf areas; and, 
this a m a l l  amount hoin  the breaking-up of the ale- of coal In luluing operations. Tn any 

In the Hlchel Old No. 3 luine the luetllane-flow per minute ranged fn the perlod from April, 
1W5, to October Wth, ID1014 from 124 cubie feet on an Idle day to 1.574 cubic feet on a 'day d 
a:oave plD&uctfon of coal and corPespoildfi1gl3. of ~imvePIng of new face& 

This llllae apgeai3 to Be nlore gaseous per ton of coal produce&, the figures ranging from 
6,000 to 8,000 cubic feet per ton of production, but i t  k bellered tbnt this method of c6mearinon 
k misleatung. It is probable tba territory miued is rnore gmebus. 

Tbe weight of the a s  itself removed or dowing iron1 the strata is w o r w  of atteutlon. 



-- 
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ncl the fact that rhsy nre ao much h u r a d  as t o  Ire very weak when unwnAne& 
li the loss of gaseous nkberlal may not cause some actual snbsiqence of the atrata 
te vldulty of the mines of small vertical dlmsnslon, but nevertheless it may be  8 
a l m l  subslilenm over and adjacent to the minswoxkirys. 

oft is relatSvely su~all-20 to 40 cubic feet per mlnuta 

The No. 2 HaB 11- below the EJo. 1, bed &om a0 to  40 feet i n  the western pert workwl by 
S o .  2 mlne, under No. 1 Sautb, but the Interval between the be& herease$ to 1s f&et where ; 

the " burup" area was locatd.  The  main return o t  No. 2 carried an an idle (lay - 

................................... Ho. 1 Eset.. 

._. 
Tobide.. ............................... 2,087 -- ----- -- 

AVO. I hL ( h u e ) .  

--- ------- 
Totela .............................. 621 -- 

the lower bed; but In v i e ~  of the fact that over three tfmes as much volume of coal I$ taken 
out &om tbe upper bed as from the.10-r, I t  is ~ r ~ b a b l o  there h not lnuch d a e r m c e  in the 
-aunonnt of total free gae In a writ of area In the re8peclAe bwls. 



.. . 
r* 2 1 N O  lbet long, bad 1.111 tell M ~ I I I ~ .  Rve c~f \vr-biell \vcre 1:ri11r dpvvlopsd n~ld  \vliirl~ ll:d it tntAlim I, 

Working thlckr~ess of -10 fret. tile scctiolls 11ei11g girt-11 :is follo\vs:- . '5  
So .  2 se:1111. 30  fwt .  Y - W  

Fr - - 
t: < , (: ., 6 ,, - - 

P- #:: . . ,, 9 9, 5 ,, ! .: 3. 3 
., 1 0  .. 20 .. 

' E, ,. ' Tllc. sr:ulls varied Cl-oln :I dil) of (;> dvgrces lo 2.5 degrees. l'he ~ I I I I I I C ~ S  rt:lrted 111 the Icerale-; J,.. 
rlliilrs uudrrlyillg thc! ~ ~ : I ~ - U I I ~ : I F I I ~ ' ~ ~ ~ .  rc.:~r.l~il~g the 1:ltlc~r 111- n dist:ll~ce ill of 9.X) fcr t  :111d tc~rilri~lat-*- 2 
itlg i l l  :I 11:lrd c o l ~ g l o ~ ~ ~ c ~ r ; ~ t ~  nverlyillg tllr c ~ ! n l - ~ ~ ~ c ~ : ~ x u ~ ~ e s .  :111cl Illerefore tlie S P ~ I I I I S  cut illclu~led the, ..' 
\vLmL, rrrirr. I t  :ll)llnll-r ib:~t  rn.y lla~llilrll s r  f:111l1~d :I~I.:IS \vwe e11~1111ferrc1 \vIlicLI b d  to the ! .d - 
rh~~tlillg-nl,  of 1111. 11c.w I I I ~ I I C  :I fr\v y ~ i l r s  : I ~ o .  Tllr collicl-y is said to h:~\-c* I)rcu r n s ~ o ~ l ~ .  11111 ?& 
oull~urr ts  \vctru 11ot reported. i 

OYILUI'EIIEI of Gas ira Curborrudo ('r,llic.r,,.-Tl~r Carborlnclo I I I ~ I I P S  \vc~r(~ openrd 11y tllc ('ro\v's ~ ' 3  
Nest ID:lss Co:il V ~ ~ I I ~ I : I I I ~  ill 1901-2 "11 tllc \vestern cs@arl~lllent of the 1)l:lteall : ~ t  s poilll 011 -x 
3lorriascy crac~li nljout kevc.11 i~llles ill :III :~ir-lil~c> ro~ltll  CIP Coal Creclr. .\c.cor.ding to \V. b'. llollcrl- '.g 
son. "11 the "ILclrky M O U I I ~ ; I ~ I I  Coil1 Field." 1111lilish8d i l l  the An~luaI I:(.j~orl. of thch 3Ii11irtcr of ,-A 
3Ii11rs for 180!1. c.11 tri&s Uriv1~11 In rill t he $1 r:11:1 of thc. l1(~1s rllo\v th~rc .  thicalinesses :- 

So. 1 2 f'cvr. 

1 1 ~  sl:~tes that  the O I I I ~ V  Itc-(ls \vcBrt* I<IICI\VII  lo I T  :111ovc- : I I I ( ~  I ) P I I I \ ~  there. I I I I ~  1101 ~ I (~V~~IO~I(*I I .  *.+ 
Tlle n ~ l  \v:lr li1111rd lo i s  vvry f~.i: lI~lc. .  ill111 011 ~ L C I ) I I I I ~  of l l l ~  Iligl.11 11(1~.(!tl111:1gcb elf i c * d  e i ~ r l i ~ l l  it &5 
1 1 1 1  1 1  I ~ r l  I I - I  I I I I  I l o  I I I  I i I 1 1 1 1 t i - c  I .  111 .* 
I!,(.):: Illere \rcl-c ~ I ~ P : I I  c l l i t l~~~rsrs  of g:lr, c#:~llsil~p lord of life. so t11;lt lIlc lllillcs \vcS1.e closctl. 1,111 '$$ 
r e  O I I  I I :  1 1 1 1  s 1 1 : s - o 1 1 t 1 1 r t  c ~ ~ t i ~ i ~ ~ l  I I I i c y  v I I ~ I  I I  

" 

I I I ! !  !l'llr? I~.)c:~lity \V:IS 11ot rr:lrlily :~c.cessiblc 011 ; I ~ C . I ~ I I I ~  of' RIIOIV : I I I ~  :I  isi it, IV:IS 110f .I 
.?ttc.l~ll~tetl. 

I,.$ 111 1!10:;. \v11(~11 tl~tx lllilill ( . l l t r i~~s  of XI). 1 I I I ~ I I ( *  Ili111 I)CCII drive-11 ?.O(H) feet fro111 ill(! O I I ~ C ~ O ] ) .  .&:, 
:I great oul l~urr t  of ::IS ocrl~rrcvl. i l l  \vl~ic.l~ 1.4.3; Lolls o f  c.11:11 \\.:IS I~lo\vi~ out of the fecu of the  .;s 
I I I  1 1 r  I I I I I  I I I I I I  i 0 feet : y o 1 1 1  I 1 i i 1 1  I OtEler lesser o ~ i t l ~ u r s t s  zr.4 .. sl c~ccur~-c~tl. : I I I ~  ill 1904 tll(~i.(b \ v : ~ s  ill~c~lller great o u l l ~ u r ~ l  i l l  \vllic.ll ft)llrtt~en men \vcarcb klllcd, the . . .- 
r1,;11 tl~ro\vli out fillillg I I I ( >  1(~\-(.1 Tor 400 feet ncc-ortliilp lo Ilrq,rc.l.ors 1)irL :111cl 311~rga11. T h e e Z  
I I I ~ I I ~  ~ O P ( ~ I I I : I I I  ~'(qlort(ld ovor~I11I11;: cloilr i111c1 1l11i11t : ~ t  P : i ( . e b  t\vc.~lty I I I ~ I I I I ~ C S  beh)rc* Illc. ontl:llrsl." . r 

'~'IIOIII:IS ( : ~ : I ~ I : I I I I  s l :~t(*r :  *-TIIP clis111:1v(~i11[~11t of r0;11 i l l  this 011rli11r~t was 1\sti111:tted by t h e ,  
I I I T I I I : I ~ P I I I C ~ I I ~  :IS ::,:It0 tolls. 'I'III> \-t111ii11c~ of g:lr g i r ~ i ~  oft' ill t 1 1 ~  tirsl, lliirl>- 111i111it(s after the.1, -. 
c~utl~lirst was estilll;lIctl Iry v:lrioll* : ~ ~ ~ l l ~ ~ ) r i l i ( * s  :11 fro111 2.il(!O.lll:l) t ~ )  5,liOO.iM:O cl~lli(* feet." 

f3utb~rrs.f~ 09 f;rrx i~ r  ol11r.r . l l i~rr~s r ~ j  the' f',,tr~r-x~~r.xb Ficl11.- S o  s ~ i r l ~  prrnt instantaneo~is ;>.g 
o ~ ~ t i : ~ ~ r s l s  1i:lvc e:c~11rr1~11 ill 111ii11.s c1l111~r t11:1i1 t i ie>  (':~rl:oi~ndo III~II(.S. 1.11t lc~ssc~r. slo\v(*r o ~ ~ t b ~ i r s l r  -. -. 
I 1 1 i t 1  I I I ' I  ' r  i .  111 ~ I I P  XI). 2 So11111. !I(Ut frvt i11lr.i' tllc~ 111ili11 ~~ill ' lill:: h 

I I ( . : I ~  :I t ' : l l l l l . ~  i1111i cr~lsh(htl Z ~ I I I V .  ill1 o ~ l t l ~ ~ i r s t  t11oIi l ~ l i l r ~  rc.veriil y(li11.s ~I$ 'LI .  \vllicll ]111sl1(~(1 ill 7.30 *: 

I : I .  It g:~vo ])rchlrlc~~lilc~l'y s y l ~ i l ~ t o ~ ~ l s .  so 111: ollc~ \v:ls lost. 11111 fur t\vo [1;1yr 110 OI IC  ('1>111el 
( 5 1 1 1 ~ ~ ~ .  the> 111:lecb 1111 :1rr0111:t of t11(> g:ts :111(1 I I ~ ~ I I < I ~ I I  c~1):11, Si111iI:lr 1)11t S I I I : I I I I * ~  .. I ~ I I S I I ~ S "  of gns 
I I I I I  I I I I I I I I I  I I I I I I  I ~ I I  : I  I - I  I I I 

I 1 v k i i ~ g r .  I 1 i r r 1 1  i I i s  f I I I I I  I I I 1 1 1  I : r l i i ~ ~ g  I - I .  :' 
111 ~ I I I I ~ .  rirgill :lrr:ls. \ ~ I I V I I  1111. elltry is :ld\-~lllt*i~lg 11y C I I I ~ I ~ I ~ I I I B I I ~  I I ~  I11rt.t. sl~ifls.  it h:~s i% 

I I ~ * I ~ I I  f411u!d Ilrlceasa?.\- to xlo\v fIlc, :~dv:lncr OII : I C ~ ~ I I I I I ( .  of ~ ; I P  gi\-(\ll oIF. 11y rll(.tillg ollt OIIC or 1\vo <d 
of t111- sliift~c. 

\ V ~ I ~ I I  ~ I I V  ' . I I I I I I I I IS"  O ( ~ C * I I L ' ~ P I ~  111 (~'o:~l Creel< So. 2 I I I ~ I I ( ~  i l l  l!Mli-S they \verch ; I C ~ ~ ~ I I I ~ ) : I I I ~ C ~ ( ~  lby :-; 3 
rlroilp illflo~vs of 111tbl I I ; I I I ~ !  \vl~icll r1111:11i(~r(~d tllc 111c~i1 c&lrtr:~l~l~ccl I).\. tllc ~l])liTtlll$ of tllr " 1)0t~to111 " 33 
or f1011r IIcwcr i t  \\.:IS I!c~lic~vcd I).\- sonic: thnt' ~ ~ Y ~ J P P I S I I I . ( ~  1111glit. l ~ n r c  11cc.11 respo~~siI!l(~ for tllch ,:< 
" I I I I I ~ ~ I S . ' '  13ut this view 11:id to I:c : I ~ I : I I I ~ ~ I I I I ? ~  ~ ~ 1 1 ~ 1 1  Ill(> grpill I I I I I I I I I ~  ill tll(. SO. I 1Snst I I I ~ I I ( '  : 



- G r e : ~ {  o u t l ~ ~ l r x t n  c ~ f  u ~ r l : a ~ ~  c l i i l s i c l e  1 1 ; i r e  o c c ~ l r r c ~ d  i l l  t l l c  co;11-111i11es i l l  c c r t n i r l  s111a11 c o i i l -  

I I I I I ~  I I d s 1 1 1 1 1 1 1 i  I ; 1 1 t i 1 1  o f  1 1 1 1 1  o I I I I  ; I  I . .  I i  has 
l l&n P ~ I I I I I C ~  t11:1t these o u t l t u r s l s  tlrrllr i l l  cr11all1Ic.d Z I I I I ~ . ~  ; I I I ~  i l l  I : I I ~ . ~ ( Y ~  i1111 i ~ l i l l ( ' s .  

0 1 1 l l ~ l l r s t r  ol' I I I ( ~ I ~ I ; I I I I ~  I I ~  l e s s c - r  I ~ I : I ; ~ I I ~ ~ I I C I V  II:I\.c III.I.III.I.C~ i n  t l l r  ( . I ) : I~-~II~IIPX o f  o l l ~ e r  I.:llribpe~u 

I'm- OF GAS 1s CO.\I. C'I~I-:I.:K JIISES. 

0 1 1  : ~ c ~ e t r ~ l l l t .  of 111(~ : I ~ I ~ I : I ~ I ~ I I ~  ;lr(l:ll ~OI*C( ,  i ~ ~ t l i c : ~ t ~ v l  l ! ~  tllt .  ( I I I ~ ~ I I I I . ~ ~ ~  i ~ t  ~ I I C  I I I ~ I I ( ~  :11 . \ I o r r i s s p y  
nlld 1110 ] ) l l s l ~ i l ~ p - o u i .  ol' t l lc -  c.o:1l-l':1~@8 a t  t l l l l c r  i l l  tllc Call (1r t r .k  111i11rs. i t -  \\':IS I ~ c x l i e r e t l  t l ~ n t  t l ~ c  
~ :I$-~~+xsIIw 111 t 1 1 ~  ( ~ o : 1 1 - 1 ~ 1  I I I I I S ~  I I ~  v c ~ y  l l i g l l .  '1'0 (le~lc1.111i11e ~ 1 1 i 1 t  t h e  11 re r s111 - r s  \ v r r c> ,  I I I I ~ ~ > ~ !  
srts of h o r r h o l o s .  I-hrcbt! I ~ o l c s  . I 0  l o  14 S( 'o t  :11):1rt i l l  cj:1(.11 scbl. \vc-rcs c l l . i l l ad  I n t o  the. s o l i d  c*o;11 nf 



ncarly filled l l ~ e  hole; tl1e11 cc111c11t niortur was used to f i~~isl i  filli~ig. After the celllent had set 
a prrrrc;urc!-gangc and a valve \v:is scrclvcd on to thc end of tlic pipe. 

111 nll cases gas blew f r e c ~ l ~ ~  out of t l ~ c  pipe, lrr~t l l ~ e  1)ressures ol)tai~lc(l on s l~u t t i~~: :  the viilvcs 
were sur1)risi1igI~ lorn. 'ATlia~ each valve was shu,t about n clay after l:t!yiu~~iug tlic respective 
I~ole, the i u i l s i ~ ~ ~ u n ~  pressure mas quiclrly ol)t:iined, and tliercafter there was practically 110 cha~lge. 
r .  .Lhe nlnsi~nr~nl pressures nu(1 t l ~ e  lo~~~llc?riiturrx of tllc 1r1i11e-air nlld in the botto~ll of the borcl~olc!~ 
1vi.r~ ~~ctad 11,y 111.. Alicl~cll, m ~ d  arc. sn i~~n~nr ixr ( l  in thc fo110wi11g table :- 

NIB. 1 lCnst ~niric - 
IS room, 10 ICast cntly (i l l  solid coal 011 lo\\.cr rib). . . . . . . . . . 
22 room, 10 ICast eotry ( i l l  solid coal on leu-cr rill). . . . . . . . . 

No. H mine- 
C o u ~ ~ ~ c r  t o  hli~in level (in solitl coal on lohver rik)). . . . . . . . : 

Id,. 

13.5 I 
I t  is t1illic:ult lo nvcount I'or thc erl0atic s l ~ o m i ~ ~ g ,  but owiilg to the grcill frilrbility of the P 

,coals' i t  ectellls probal,le that  there is a mpitl cscnpc of gas a s  the n~iuc-face advances. Witli 
such c o ~ ~ f l i c t i ~ ~ g  results it  would not Ire wise to tlra~v co~~clnsions from the abol-c tests. I t  r v o ~ ~ l d  , 

SWIII adrisi~lde to drill : I I I ~  case so111e lloles ~ollsitlcrably Berllcr, any 100 feel ill rdmaec,  nlid 
thus olltain records of the fall of pressure wit11 the advance of the face, n-hicl~ ~vould ~ c r m i t  
curves or this Tall to he clrnn-11, mlrl iu tliis way helr~ clcte1'1ni11c how 11 gi\7cl~~ nrcii ot' conl-bed . . :.., 
nmy lrc clri~inccl of gns tvitli lessc!l~ed cla~igcr to the men. ; :;I 011e ~l~et l iod of l ) rotcct i~~g IIIC~I  f r o ~ n  o11tb11rsts is to lreep boreholes in ndv;lnce. This is the 

. mrthocl prnctised i l l  many mining districts ot' the world, but llitherto it has bee11 a r y c d  that  i t  
~vor~ltl  11ot l~onni t  the a d v a ~ ~ c e  discorery of a stored poclrct of gas such ns \\-as e ~ ~ c o ~ ~ ~ ~ t c r c d  by 
tlie Carhnndo  I I~~I I ( ?S .  The an t l~or  of tliiw pnper is not c o ~ ~ v i ~ ~ c e ( l  I)y these arguments, b11t it  is 
his jutlglnc!nt that i f  $1 s111-licic~~t nl11111,er o f  llo~~eholcs bc drilletl, s1)re;tding fan-sliiq)ed from t l ~ c  :q 

, 111ain aclrir~~ce entries, those \vould nl1proixc.11 ncnr e ~ ~ o u g l i  to such a poclret of gas and crushed " 
coal to sl~orv by 1-hc gas-flo~v fforn tl~c! pi]>(: Ihnt there \\,as n clm~gerous area nhencl, mlcl nntil i t  
]lad lieell drained hy olhel' boreholes the entry or room driving should cease. 

TESIPEI~ATI:RE 1X BOREIIOI.I:~. 

The tcmperatu~~e in the l )ot to~i~s of the  24-foot boreholes is also 111ost surpris i~~g.  :.\pparc~~tly 
tlie only way that  the low t c ~ ~ ~ p c ~ ' a t n r c s  in the borelioles in No. I 14:ast I I I ~ I I ~  can bo a c c o u ~ ~ t e d  for  
is  by the : ~ s s ~ ~ n ~ l ) t i o ~ ~  that  it was f r o n ~  the e s l ) n ~ ~ s i o i ~  of the stored gnses a s  they are  released a t  
o r  near llle fawe. This 111:,rtter iilso 11c~e1s fur t l~cr  il~restigation ill c o u ~ ~ e c t i o ~ ~  ~ v i t h  clrill i~~g decper 
boreholes i111t1 o l r t : ~ i ~ ~ i ~ l g  t l ~ c  reacli~~gs \ Y I I P I ~  the r a s i ~ ~ g s  were col~pecl, so es])a~lsion does not talie 
I)]' nc9c! illto t l ~ c  I:orcl~ole l i ~ ~ i n g .  

QUESTIOX OF G r \ s - ~ ~ o \ v  .\KU OIJT~UI~STS, 

T11e n1ntL.c.r of gas-flows and outl)arsts, n'l~ile  lot so im~nc!tlii~tely a c l ~ t e  i l l  the ol ,c~?~tio~i  of 
the  Coal Creelr ~ n i ~ i e s  as that  of " 1)u111ps," yet is a 1110st serious and. in fact, vital c o ~ ~ s i d e r a t i o ~ ~  
in .p1:l111ti11g for ~ I I ~ I I I ' ~  011crat.ions i l l  these a1111 olller lnines o f  the ( I ~ * o ~ v s ~ ~ e s t  co;rlficltl. El-en in 
the qi~esl iol~ of lesse~~illg l l ~ e  (1:111g<!r of " ~ I I I I I ~ ~ , "  the 11111nl)er of a ir~vays that ~ n u s t  be ~ ! ~ n i ~ ~ t a i n e d  
to meet the gns-flows affects thc systrin of 1ni11i11g n- l~ ic l~  ]nay be ndoptecl. 

The KO. 2 F P ~ I I I  a t  Conl C r ~ e l i  was o l )e~~cd  first a11c1 miller1 este~lsivcly 1)y t l ~ e  Old So. 2 mine 
and Ko. 3 OII  the Soutl~ sitle of t l ~ r  c~~eelr.  T11r coal r:lriecl in th ick~~ess  from 4% feet 011 tllc , 
(lip or lGast side of 3 I I I ~ I I ~  to 11 feet a s  tnlren out on the West side of So. 2 South. 011 s 

t h e  West side .there is a a . n ~ ~ ~ l ~ l e ( l  zol~c ill rr-liic.l~ .the coal in 11laces is 20 feet or more Illid<, bnt 
* 

cruslied nlicl dirty. 'J?hrougl~ the nlbea in ~ I I I I ~ ~  ce~ltrill portio~i of KO. 2 m i ~ ~ e ,  later affectea.' 
by " bumps." and now dosccl o r ,  the coal is said to have been 4% ,to 5 feet thick. 

2 
3: 



-3am111~tli:tL~ly S I I ~ ~ O U I I I ~ ~ I I ~  :i11t1 111d11eli11g lilt* : I I . I~ :~  I.ro111 w11ieI1 t111- lbiIl:li% II:IW IIPCII c ~ s i r a c ~ ~  a& 
of :11)ib11t I..?CIO 11y 1.000 I'erhl. ill111 Illis :llqea s l r c ~ I ~ . l ~ r s  :1cnro?;s I'I'OIII I ) I I ( ~  c ~ l ~ t r y  to llle other. '. 

@ f ; ~ r t s  \vo11111 il~tli(.:~lt> t11:il t 1 1 ~  s:~ggiug uf I I I I*  I,I)II~' ovibr t11c :~I-I>:I rrn111 1v11icl1 t11c pil lars 
,dad bec'n c.str;lcrt~tl c . :~~lsc*c l  ;III ~ n l d r ~ ~  Iwessure 1111 tllr i ~ ~ i l ~ ~ c ~ c l i a t ~ . l y  a ~ ~ r m u l l t l i ~ ~ g  1)ill:lrs. \vl~icll. c . l2msmittwl to 111c> ] X ~ \ - ~ * I I I P I I ~ .  n ~ b ~ ~ : ~ r e ~ i l l y  caused iL to 1111rst II])\Y:II.I~S wit11 111c li11~~1~:tli1111 ol'  IS 

.entry.  ai1111 SO. 'I I'::lst ~ P V I ~ I .  High T.11lc. or ut' extracting plll :~rs \vitllil~ this n r ~ : ~  III Illis I I I ~ I I I B .  - 4  

,'a11c11 1)rohll:itin11 to i ~ l c l ~ ~ r l e  the  mail1 c11tr.v nllcl ~ ~ n r : ~ l l r l u  il1sielt3 of So .  1 West 1e~e1." 

.LTtcr tllP So. 1 I~ctl  ltatl 11clc11 11111tetl by SO. 1 S n r t l ~  :111cl I I I ~ I I ~  ] ) i l l n~~s  cslia:ivl~~e1 : I I I I ~  ~ I > I I I C  

~~~ l lg - \Y: l~ i  0 ~ ~ 0 1 ~ : ~ t i l l l l ~  ~ 0 1 1 ~ ~ 1 1 1 ~ ~ ~ ~ 1 ~  1 1 1 ~ ~ 1 1 ~  Ill(> o l l t ~ r o ~ l .  this lv:Is fo!!(~\\-l~d lly \ ~ ~ l ' l i i l l g  s o .  2 ~ t l : l l l l  

: I I ~ I I O I I ~ I I  ~ ! I C  \vnrI i i~~gs  \velrc i ~ - r ~ > g ~ ~ l n ~  ;1li11 1111systc111:1li~, the  fact  I11:lt es1r:i~lic111 b~ga11 I I I - : I~  IIII* 
oa tc~111  c.:lllsc.il n s l~oi~l t lc~r  ol' l hc  ~l to~l l~lni l l .  to :I 11cigb.t of 1.200 feet, to cluirily s1111sitle. :II 

. 3li11c's So. 3. S o r l h  : I I I ~  Sq. 9.) 

JIrsrxQ Dn~: r .o l ->~ l . : s~s  . \v.r~:~i " l : r . \ ~ r x "  ov l!!(JS. 

Fol lo\~i l lp  Ille s l~nt l i l~g-nl )  nf the  " I I I I I I I ~  " ~ I - ( ~ : I  ill SO. 2 So11t11 I I I ~ I I C .  11113 \\.t~rli ill Illis searu ' 

1 I I ~ I I I I  I I I I I t . e ~ r t i o ~ ; s .  : t l c l  So .  2 I 1 S So. 2 i ~ .  In 
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BUREAU oa MINES. 

the So. 2, \\-as then developed orcr  the west part of Old No. 2 inine 1)). what is termed the "KO. 1 
South inii~e," and subseqnently by the opcning of No. 1 East niine, i~~~mci l ia tc ly  orcr the central 
par't of KO. 2 inine. 

D ~ ~ s c n i r ~ i o n  o r  SO.' 1 ICAST 311~~. 

The So.  1 East iniiie was t11c 
h e  advaiice plan was rigidly adhered to. The inaiii entries run clue south, ,which is approsiinately 
on the strike of tlie bed; the cross-enlrics, 10 feet wide, n'hich on the west side a re  drircn " t o  
the rise :' and on the cast side " to thc dip," a rc  COO feet apart,  ancl in the inner part of the inii~e 
1.000 fcet apor t ;  each one of tlie pair is 60 fcet apart. Itooius only 14 fcet wide a re  parallel 
with the n ~ a i n  entry and are  also ill pairs. Tlic ,two rooms a re  CU lect apart and the pairs 150 
feet apart. Crosscuts a re  bet\rccn each of the two moms, bn't the pairs are  only connected wlien , 
ncwseary for spccinl re:lsons, so that  ordinarily ovcr the " 1111inp " a r m  'l)etn7een each pair of 
rooms t l ~ e r c  is a pillar 150 s 600 fect. Only 23 per cent. of ,the coal %mas .talcen out by this I 

. adv:ulce work, and no pilliirs wer 
I.:xliibit 4, iii:111 of mine.) 

The coal is from 10 to 12 feet thick, to a slit.lc(!iisidcd 'rash 2 to 3 fect thick, which had no 
strength 2nd was kept up by lagging and close ti~iil~eriug to prevciit iiiixii~g wil'li the conl in 
loadin,o. The cross-ti~iibering uiiclcr tlic ~ n i n c  regulatio~ls docs not 11nve to 11c closer t1111n 1 yard 
:q):~rt, b i ~ t  tlic iniiiers who were paid $ 1  per set, nso:~lly ~) rc f r i*~ml  to 1)lat.e Lwo sets to  a yard. 
Above thc rash is 2 to 3 feet of coal, us~inlly of excellent quality: atl~is is  not o1)taiiied in this 
adr ;~nc i~ ig  \rorlr. Over the coal Illere is a strong sniiily shnlc i~l~proacliiiig a sandstone ill plnccs. 
Fifty fcct a l ~ o r e  the coal-sc?anl there is said ,to be il strong conglon~crnte 1.5 t.0 20 fcct thick. 
There a re  also other beds of conglon~rrnle higher in the section. Owing lo the cleep SIIOW oil 
the n lo~i~~l :~ i i~-s ides ,  t l ~ c  rock-exposures were 11ot risible, csccpt n t  the tops of the ridgcs. 

'I'he KO. 1 l<;lst niine rapidly developed; the in i i i i~~g  conditio~is \rere good, excel)t thc 
in~ii~ciliate top, consisting of the rash and sort coal, \vcigl~tcd heavi1.y 011 the tiinl)ers, m~t l  :~l'tc~r 
a lii~~c! I1ic.v 11ad to 1)c remorod or 
the mail1 mof. 

S o  csl~losivos wcre used in n~ining, b ~ i t  .(lie coal. :~ssistcil by Llie gas-pressure? worlted off 
easily, ancl a inincr coiild load 5 to S tons per (lily ;IT ' I  eight holnns from bank to bank," which 
incan(. allout sevcii l ioi~rs a t  the fiace. T I I ~  ont l~nt  of the mine nttniilcd 1,500 tons per day. 
Thc mint lmscd  over thc I' bunll)"  art^^ of KO. 2 iui~)e, wl1ii41 is al)ont 150 feet below it, witliout 
noticc:llde cffect, and by Xovcmbel; l9l(i, ,the rooms to the post of llic i ~ i i i i i ~  ~11Irics trcrc t:OU Lo 
400 fcct licyoncl the (lwojcctecl up\vnrd) edge of tlic al)andoilctl So.  2 n~inc. mid t11c niixin wll'i(,s 
iiilout 700 fcct beyoi~d lhc edge (~)rojcc(ctl npn-nrd) of Ilie gcnerRl line of fnccs of Old So. 2 
111in(~. or nhol~t 5,000 f ~ t  froill (he cntrniicc portal. 

" P , u u r s "  IN NO. 1 EAST X I X E ,  x o ~ 7 ~ ~ ~ ~ m ~ ,  1916. 

Sore11il)cr 5th. 1!)10, nt 9.55 11 
So. 14 I h s t ,  resulting in a fall 01' 
A small fall ot.curiSgl in No. 0 rooin, injuring a 111 

went to work il l  Xo. S room to clean IID the lalls to release thc horse, But a more sc\-cre " bniiip " 
occurred a t  1.55 am.. causing t\vo 11cavy falls in No. 8 room, 1)nryiiig and killing one inan a11d 
lienm~ing in clcrm others. I3y 4 am.  thry had -\vorltecl their way ont ,tl~rougIi n crosscut iiito .' 

Xo. 7 roon~, tlic~rcc out. At 6.25 a.in., Korc.~nbcr Stli, the third a i ~ d  lieavics,t " l)un111 " occnrrctl, 
which uot oiily sl~oolc the iniicr part of Lhe miiic, Imt crc~nlcd c : ~ r ( . h - t r c ~ l ~ ~ r s  whic11 were felt for 
lllany iiiilcs, strongly a t  E'crnic, ant1 in 1n:ln.v ~~l:tc.cs 11 nui111rt~r of miles to flie nor.th and south. 

E'alls of fnlsc top were genel:iI ii11)p the  KO. 14 lahst n i ~ d  West. T i m c  in the inain entry 
bloclcetl the rmtili~tiiig-cnrrciit of 120.000 cubic fcet per ~l i i i i~i te  ; the iiilabing air-coln~mi, being 
4,000 feet in leiigtli, acted like a water-li:~inmer; thc pvcssure r;in 1111, Imrsting tlie wood stop- 
pings, m ~ d  causing a reversal of lhe cnrrent in such strength that sererill n~cii, oiic of them the 
general in;n~agcr, Mr. Wilsoi~, were l~urlcd 01it11y 1)el'ore it, sticks ancl stones beiug carried aloiig. 

Tlicre wcrc ninny narrow cscapcs of ~thosc in the inine working to clean up thc previons 
falls, but a11 escaped, thoiigli screi'al were bnttercvl IID. TVl~ile hnndretls of falls had occurred, 
practically all t1i:lt coulcl be obserrcd werc of the r:lsh and top conl only. Apparently the main 
roof had s'tood the shocks. 



A fourth IJIII: lesser '' ~ I I I I I ~ ' '  occ~~rrc ( l  over the main entry on Norc~nl)cr 13tl1, cansiug thc 
ottom to heave in the centre 2 fret, and for a distance of 200 feet ol~posite the No. 12 Wcst 

ontby sanw for 120 feet. This was the only " bump" whicll caused .the floor to lift. Since 
fonrtb " buiiip " thcre have bee11 roof Irnoclrs, rather Lhnu " buml~s," a t  more or  less frequent 
TTIIIF, c n ~ ~ s i n g  I I ~  Aan~ngc. S e i t l ~ e r  t l ~ c  Inrgc nor the subscqnrnt sin:ill " bumps " wcre nccoin- 

Nr. Gral l i~n~,  Chief Iuspector of Ihc I'rovince, following .the occnrrence ot the " l)un~l)s," 
ecidecl to l)rol~ibit, pending j~)restigation :111il further orders, work in a certain section inby the 
o. 10 ICast and Wcst entries overlapping. Itut esceeding in arca the prohibitcul district in Old 

T m o n Y  REGAltDIXG " BUMPS." 

As, nlrrady in~plied, " I)u~nps " are u~nnifestntions of pressure, and occul' only w11e11 ,the u incs  
:we a t  great depth, 11s11ally e s c e ~ l i ~ ~ g  1,000 feet. If I-he Inensures overlyiuy thc I I I ~ I I ~  are  soft 

8 ailA pliul~ie, such us sllale-beds, " bn~nps " will not occur, slthongli " mine squeezes " may take 
. plac~b. "l311n1ps '' therefore occur o ~ l y  wl~en t l~erc :Ire massive and ~ ~ i g i d  beds rtbove. such as  

S H I I ~ S ~ O I I C ,  umglo~ncrate, and l i ~ u e s t o ~ ~ e .  illine squeezes originate wherc the pressurr t11ro\v11 on 
.the  nine pillars is sufIicient t o  crush L11eu1, or the im~netliately overlying roof o r  nuderlying floor 
is too w w k  to wi t l~s la~?d  the loncl put 011 it, Ulro~~gh rc~uovnl of pmt  ot thc n u t ~ ~ r a l  s111q)ort by - the excavations, hut sbcll squeezes will only result in " I)un~ps," a s  slilted above, whcn there a re  
rigitl roclrs of great tl~iclrncss above. 

The ( :IIISC of ~ I I I I I ~ I S  is t11ou;Iii 11. the writer to 1). h i s  : 1 V 1 a  ;u nicn in ;I conl-bed has - been 1ui11ct1 out or w11e11'a "squcczr" has occnrrcd from thc wright of the lower-lying roof, so -. 
that a s~~bsidencc or sep:~rntion of the lo~ver  stratuni from under the rigid roclrs has occurred, 
t-11en the ~nnssivc 1 m 1 r  \\.ill s lml the sul1sitlc11cc. I f  the tlinn~etcr of this subsided nrca is 1i111iLcd 
-that is, Ict us say, 50 to 100 forl-n s t r o ~ g  si~udstoue or l i n ~ c s t o ~ ~ c  s i r ~ t n l u  \~-ould cnsily 11c 
wit-supporting; 11nt if tlrc sn1:sitlcncc of thc l o ~ r c r  ~t~cnsurcs  (though only a foot or two in 

' verl-ical ( l i ~ p l a e e ~ ~ ~ c ~ ~ ~ t )  \\'i1S ZOO. :%O? or i~ 1,000 feet in  dinrueter. so that the nudersidc of the 
111:wive T O C ' ~  was 11ot s~~]q)o~ . tcd  over (his space, t11cn i t  is  probnl~lc thnt thc lowcr layers of 

-such ;I i w k  would uot s t iml  tllc stmin, and :I large disk-shaped piece wonld drop, I., 2, or 3 
., l'cet, :IS the c:wc 111iglit be, x i r i i~g  il l h \ v  of trc111~11~1ous force which would procluce the cil'ect 
. called a " I)nnrp," :rntl the Inrger : I I I ~  l~rnvicr  .the slab the jircntcr woniil 11e the '' Itu~np." i\l)ovc 
"such 11 great fallen slab t l~crc  \vo~~lt l  in all ~)rol;nbility IIC a1111ost tho same tleptli of qmee ns wns 
r ~ ~ e p i ~ c s e ~ ~ t e c l  by the subsidenee. nun thcre ,~rould be a flat, do~ne-like nrc11, sllpported a t  tile sitlcs 
? of the n~~sul;sitlcd, :Irr:l. 

If the subsidenee of t l ~ c  lower measures continued tl1roug11 r~rli~rgement of the :Ires of 
,~uininx or  of " squcczc!,'A thcrc would prol~nl~ly bc u arcat saucer-like n ~ : ~ s s  of larger dimnetcr 
l11n11 tllc previous glral: slr~l) Si111 upon it, cnusil~g :I sclco1111 " l)un~p." 111 1i111e. t'urtl~er snucer- 

blike nlasscs mould drop, increasing thc height of the domc 111lti1 it  cither rei~ched the snrf:~cc 
or renel~ctl n soft s t k n n l  w l ~ i c l ~  would Ilend. !l'h Po~-(~going ass~lnles.il ~nassive s l . rnt~ln~ witl~ont 

' joint- l ) l i~~~cs or fault-plnnrs w11icl1 \ r o ~ ~ l d  111ot1iPy l l ~ c  chwiwtc>r a n d  size of t l ~ c  f n l i i ~ ~ g  111:1sscs, 
!each of w l ~ i c l ~  strike :I g re ;~ t  I~low, and whic.11 is I)elicved is thc alusc of the sucacessive " bu1111)s " 
in Coal Creek Xos. 1 and 2 ~uines. 

111 t l ~ e  foregoing i t  is nss~unetl L-11:lt t l ~ e  con1 strati1 is not tlil)l)ing a t  suflicicnl angle to cause 
slipping of 111c strata OII the bcdtliug-1)l;inc.s. Slcopiy dipl)iug strnta wonld neccssarily act very 
diffe~~ently 511 thc ~novelnent of the III:ISS wl1ic11 gives the blow. When the overlginji strata is in 
the form of monntn i~~s  with steel) slopcs ilnd with grcwt slips or fault-planes developed, the 

:.character of t l ~ c  rock-~nore~nei~ts  \voulcl I)(? profonndly altered ; but in : ~ n g  case it  is believed that  
when thousands or 111111cllrds of thousands or cvru ~ n i l l i o ~ ~ s  of tons of rock fall only a ftw inches, 
a gigantic slcdgc-harn~i~er blow is given to the mi~ic-roof, set t i i~g ul) vibratory wares like the earth- 
tren~ors w11ich a rc  cnllrd c~a~~ll~qualrcs .  The direct blow on the ~ninc-roof may break timbers nnrl 

.throw d o ~ r n  great nn~ounts of soft roof ~nntcrial, cause s l a b b i ~ ~ g  of all the coal, or. where the 
coal is s l~wng and the 11ottoii1 of tlic floor wc:~k. cnnsc a suddw 11pliftil1g of the floor. The latter 
effect \\-as the chief ~nanifeslation of Ole " hu~ups"  wl~iell or8currcd in So. 2 mine from 1906 to 
1905, \\-herens in t l ~ c  recent " l)un~gs " ill the upper bed of So.  I mine I h e  chief ~ ~ ~ a n i f e s t a t i o n  w1s 
through the breaking of timber and rc.lense of the soft " rnsh " and coal above it. The immediate 
roof in some cases may be peru~ancntly lowered by such n hammer-like blow, mi l  in the recent 

..* .'.' - m- *LY --I 



" I I I I I I I ] IS  " i l l  So. 1 I I I ~ I I ~  I I I I \PI> I\'(,P(~ i ~ ~ t l i ( . : ~ l i o ~ ~ s  1'1'0111 t l ~ t .  li111111*l'ill;: 111:1 t i l l  I)~:Icc's t l l v  i ~ l ~ l l ~ ( ~ d i ~ t i ~  
* ~ ( I I I S  11:1tl I I I ~ I ~ I I  F I I I : ~ S ~ I ~ * I ~  I ~ I N - I I  :; or 4 IIICII~*S. 

' r l l t t  grtl:lt il:111g151~ 10 i 1 1 ~ .  \ \ - I I ~ ~ < I I I ( ~ I I  i s  i l i  11oi11g 1111rii-11 by t 1 1 t ~  l o o s t >  111:1l~~ri:11. \ v I ~ i c l l  i l l  t i l t!  vase 
ol' S~I. 1 I I I ~ I I C '  l i ~ s s  : I I J O V ( ~  1111% 1ls11i11 l i ~ ~ ~ l ) ( v . i l l g .  or 1'1'0111 t l l c  S I I ~ ~ I ~ I I  I ~ I I ' I I S I ~ I I ~ - I I ~ I  01' l l l e  I1oo1' n g ~ ~ i ~ ~ s t  
t l l c  I-IIOI' c)r si t l ( , .  :IS \\.:IS t l ~ c b  11l:tllifc'st:ttir111 i l l  I I I ( ~  So .  2 I I I ~ I I [ ~  i l l  t l ~ v  " I ! I I I I I~IS ' '  o f  l!N)li-8. T l ~ c  
s l a l ~ l ~ i ~ ~ g  01' 1'1):11 Sro111 111(1 1 ~ 1 1 1 r y  ribs i s  :I 1.11111ril)11lory f i ~ ~ . t o r  t o  111(- I I ; I I I ~ ( ~ I '  o C  Ill( ,  I I I ~ I I C ~ F ,  : I I I ~  i l l  
I e of h e  I I I I  I I .  2 1 I o f  I ; I I I I I I I I I S  11' I : i s  I : 1 1 l i t i 1 1 : I  I I  -3 

. \ 1 1 o t 1 1 r  s v 1 1 1 1  I I : I I I ~ I I I ~  1 1 i l i 1 1 1  o r  I I I I I 1 1 1  I .  I I ' 7  

.zlm(':~t(lr So.  1 I I I ~ I I I ~  '' I I I I I I I I I ~  '' ! . ( ~ ( l ~ * ~ ~ l l > .  111111 to I' i l l l ' i  UL 1.001' \v11i(.11 ~ I I I I I ~ ( ~ I I I ~  1 1 1 0 ~ l i ~ ~ l  t l ~ c  : I ~ ~ . - ( . I I I . ~ . ~ I I I .  

4 I I I I i l i  ' T l ~ i s  I I I ~ I I ( ~  i s  \ v o l ' l i ( ' ~ l  1 1 y  :I s1111:11'1' [ . I I : I I I I ~ I ( * ~  hys10111. :11111. ~ I I C  ~ l i l l : ~ r s  I : ( ' i ~ l g  
v ( ~ y  11isl1. I l l c . r ~ >  is l)rol):111Iy S ~ I I I I I ~  cr11s11 :111tl s ~ ~ l l s i t l ~ . l ~ ( . r  o f  l l l r  ~ I I I I I I I ~ I ~ ~ : I ~ ( ~  ro111', n l ) e l ~ i l ~ y  :III 

(~111iv:11(~11t s11:11.c : ~ t  S ~ I I I I *  I I I I ~ I I I I \ V I I  11is1:111vt* :11111v(~. T h e  SII*II I IZ r t l ( . l i ~  I l i g l ~ v r  1111. \ v ~ l i ( ~ I l  :~r (& 1111 

1 0 1 1 g e r  ; i l ~ l c  111 sl1:111 SII(-II :I~(.;IL (11' S I I I : S ~ ~ ~ C I I ~ ~ ~ .  I I I + P : I ~  : I I I ~  I ' : I I I ~ L ~  " I I I I I I I~IS."  111 111t*sc~ 111i11vs. \ ~ I I ~ I I  
strong " I I I I I I I ] ) ~ "  O L . I . I I ~ .  lI1(3 l i l l l l ~ ( q -  i s  I I ~ ( I ~ P I I  11o\v11 a n t 1  1110 cti:11 s l :111r  off :r11(1 a r . c . i t l ~ ~ n l s  ~ I I  ~ n i l l c r s  
are c . : l n s n l  thc . l r t l )y .  J I I  I11c (.:ISI\ 01' t 1 1 ( ~  S I I I I I I I  S l : ~ f l o r ( l s l ~ i ~ - ( ~  I I I ~ I I I S S  t 1 1 ~  1'0:11 :111(1 SIKII:I 11:1ve lo\\- 
cllps :111(1 t h e  c ~ v c b r l y i l ~ g  sllrr:lc.c. i s  ~~r:lc.lic.:~ll .v 1rvc.l. t11(% cl(qlt11 o l  Ill(. \ v o ~ . l i i l ~ g s  I ) (~~II : :  a11o11l f,5Oo 
feet or I l l o r e  fl'i1111 the S U ~ ~ ' : I I - B .  

111 I I I ( .  U n i t c s t l  states '. I ) I I I I I ~ I S  '' :II-I,  I . I * ] ) I ) I - ~ ( ~ ~  to 1 1 i l v c  ~ c ~ u r r e d  i l l  ~ ( s r l : l i l ~  I . O ; ~ I - I I I ~ I I ( Y  o f  [ - t a l l ,  
\v~)rliin;.  1 1 u d e r  111c Book ( ' l i i y  I I I ~ I I ~ I ~ : I ~ I I .  \ v I l ~ r o  the d e p f f l  of' c o v c b r  I l : l r  11rtr11 2.lHIO f r c * 1  01- o v c b r .  

T l l c ~ r c  I I : I Y ~  i l l s o  been n ~ c ~ ~ r ~ * c ~ l l c . c . s  III' '' I I I I I I ~ ~ I S  " ill t11v ( ' : ~ r l ~ o l ~ : l c l o  u l i u e s  i l l  l l l c  S l ; ~ l c *  elf 
l : 1 1 i 1 1 g l 1 1  : 1 1 i 1  to F t : ~ i l i s .  'J'hese mincs ;]I.(? \ v o r k i l l g  111:dt.r the s l l o u l d e r  of t l ~ c *  f t ) ~ ) t - l ~ i l l s  
(11' .\1o11111 l::~illiol ' .  : t l l d  \ v 1 1 ~ 1 . i ~  l11e  111.ta1 c o v e r  i s  (iv1~1. kt100 C(!C~. T I I C  IIIeasnrcs d i ] )  I ' I , ~ J I I I  .\O l o  
(:I) t l r g r e w  : ~ t  t11(. o 1 1 1 r r o l 1  l o  1.7 111 20 degrees i l l  l111~ 1 1 t \ v v r  \ v o r l t i n r - .  T l l c  L ' I J X ~  I s  111illctl  11y the 
~ I I O I I I - : I I I I ~ - ] I ~ I I ~ ~ ~  I I I C ~ ~ I ~ ) I ~ .  1 1 1 ~  ~ I I I I I I I S  ~ I I ~ I I ~  1111 l l l i?  ( l i p  : I I I I ~  1 1 1 ~  IYRII ( ~ I ~ O ~ I I I I ? ~ ~  tln\v11 I)? 1'1111ti-s t o  

I O ; I ~  t h e y  \\-ouI(1 ~ I I ( I I I P I I I ~  er11sh (10iv11 a l i l t l t l  l ~ i t .  I ~ r ~ : l l ; i ~ ~ g  ti1111x\rs.  S I : I I I I I ~ I I ~  off co:(l. :111(1 i l l  t h i s  
\ v ; ~ y  IIIPII \\.(-re c:I~I:,'~I~ 11y t h o  t i ~ ~ l l l ( l r s  or III(! c o : ~ l .  'J'II I I I ( V ~  t h i s  t i l e  I ~ I c ~ ~ I ~ I I : , '  ~ O I I I I I : I I I ~  :IW I I I I ! ~  

1nyi11,n 0 %  L ~ I P  l ) i l l : l r s  rcyl l :~r l . \ - .  l11111 i l ~ r i l ~ g  the r e c o i l 1  I I I O I I ~ ~ I X  t l l ~  111illt- lli111 I I ~ C * I I  rive I'rolrl :111y 
I I I I I I . '  \ \ ' l~c*tllor I)I '  11ot  :I fi11:ll ~ I I I . ( >  l ~ a s  hell  eil"ec.tc~tl s t i l l  r c ~ ~ ~ l : l i l l s  to l i e  seen. 

T I I P  ~ I ~ I I I I I V I I I  ol' I11c '' I)IIIII]IS '' 111 l11(- ( ' r o \ v s ~ ~ ( ~ s t  ficI(1 i s  I I I I ~  c o l l f i ~ ~ ( v l  to the Cot11 Creek :II-PX 

:I~OIIV. 11111. 1'n)111 l111> I I : I I I I ~ : I I  cr11111itio11s s t ~ r ~ ~ o i ~ ~ ~ ~ l i ~ ~ g  Ill(! l i c l d .  s i ~ ~ ~ i l i ~ r  t l i l l i v ~ l l t i r s  ~ I I ~ C : I ~ P I I  111 I I I C  
i ~ ~ l l l r c  :111 CSIPIIHIVC I I I ~ I I ~ I I ~  o11(~~ ' :1 l iu1:s .  :IS I l l (% I I I ~ I I ~ S  g(.I I I I I ( ~ ~ ~ L '  ( 1 1 ~ 1 1 ( t r  ( . I I Y ( ~ ~ ,  I I I I ICSS S O ~ I I C  s y s 1 c 1 1 1  
i . ~ f  I I I ~ I I ~ I I ~  (.:III 11e ( ~ v u l v c v l  t11:1t w i l l  ~ I I Y I ! , I ~ I I ~  111cb " 111in1~1s " fro111 o ~ c t ~ r r i ~ ~ g .  

~ ' 1 t O I ' O S l : l ~  1 ~ . i ~ - l l l . ' l '  1;t)l: ~ ~ ' ~ ' ' l ' ~ ~ l 1 1 :  ~ ~ ~ l l ~ l < ~ S l 1 S  TO T.iCSSEX ~ ~ . \ ~ . \ l ~ l l  01.' '' l ~ l ~ l l ~ ~ ~ . ' '  

I :~*~III , ( ,  l ( s : ~ v i ~ ~ g  I a ' ( ~ r ~ ~ i ( a  : I I ' I ~ ~ I ~  i ~ ~ v ( ~ s l i g : ~ l i t ~ ~ ~  # I (  I l i e  111i11ii1g e111111iIio11s. Il1c1 \ v ~ , i l ( v  11:1(1 :I c o ~ ~ f e r -  
I ~ I I ( . ( ~   rill^ Ill(' I ' o l l o \ v i r l g  ~ - ( . I I I I ~ ' : I ~ ( ~ I I :  311.. l \ - i l r o l ~ .  ~ ( ~ I I P P : I I  31:111:1:,'(~r; 311'. 1:011c~rts011, I ' r ~ ~ v i l ~ c i n l  ': 
. \ I i ~ l c ~ r : l l ~ ) g i s t  : M r .  GI*: I~~:I I I I .  ('hief >rill(! I I I S J I ~ ~ I - I I ) ~ :  >Ira \ V i l l i a ~ ~ ~ s .  1 1 1 s 1 1 e c t o r  o f  the C o a l  Creek 1 :  

i l r i  ; I I .  O ' B ~ I I I .  I S I ~  o f  I 1 i 1  I i s l r v t .  X F t v r  :I 11isc.1lssio11 o f  tltc! ~ I ~ I ~ I I [ I I I I Q I I ~  

o f  " I I I I I I I ~ I S  " : I I I ~  l l ~ c  t l ; l l ~ g , ' c ~ r  to  cv11]111~y(.c\s :i1111 ~)1'1>11(~rl.v I ~ I ( * ~ ( ~ ~ L ' O I I I .  Air. lVi lsc111 \ v ; i s  I ' ~ Y I I I ( ~ S I C ( I  t n  
i I i : I I o 1 1 1  I I 1 1 1 1 1 o l  1 '  : i 1 1 1  L C  1 : 1  of I I I .  IIe 



Uv,ri~s ASI) 0 1 r ~ r ~ r : a s ~ s  OF GAS. 

To r r ~ p c ~ ~ ~  the 111:1ili elltries I I I ~ O I I ~ I I  the le~np~br:~riIy ]>rnI~il~ite(l :ire:l ill111 drive L ~ I C I I I  011 1111tll 
je srIrt~tc~11 l!o111111:1ry c11' 111~1 I I I ~ I I ( ~  is r(*:~cl~tltl, \v11(111 rt>trc:~t \\-u111(1 11c*gi11 ; lo  :iIso clril-c a 1):1Ir III' 

~ ~ ~ r a l l o l  roo111s OII citll(?r si(It3 for :ii~.\v:~ys, 111i1lii11g s l s  :111~:111<*e ( * I I I I ~ I I ~ S  : I I I I ~  :iir~!.:~ys c>xlel~(lil~g i111t1 . 

~' th.c .o:~l t ic*ld;  ntT the 11l;iin tb1111',\. t11c~rt~ \\'1)111tl IICL IIII'IIC<I a t  right :111glc>s sitlc o~ltrics evrr). PO0 ; 
r f e o t ,  111111 fro111 t l lne  rvolll11 1w 111r11(.cl l):~irs 01 1111)111s. CII:~I n)tlll of ~ I I C  11:lir CO TerL :111:1rt c e ~ ~ t r e  
.f ,'to ce~llrt.. :111tl r.:icl~ pair nC roo111s to 11c 200 lilet i ~ l ~ n r t .  Il'llo moms to In? clri\-c11 (:(MI frcl, t h l ~ s  . - 

*leavil~g :I I~ :~r r ic r  11illar 01 704) Sect I I ( ! I \ ~ c ~ I I  ~ I I C  C I I ~ S  of roo111s 011' O I ~ C  1):lir 01 (\~~tri(!s all11 t l l ~  
of roonls off tlle ~ ~ c s t  ]lair or r~llricx illlly. t'1111(ur 1~11is ~ I : I I I  o11Iy n~~(!-eigl~tl~ 01. :I little I ~ I - I *  

.'P 
7 =per  crllt. OS tl~c! co:~l \\:olllcl hr cs11actc.11 ill ;~tlv:l~lcc. The itlea chspressed by Mr. Wilson \\.:IS 
e .  
'- . t o  tali(. o l ~ t  C * I I O ~ I ~ I I  c.o:ll 10 ~ I Y C I O ] I  l11c groi111[1 111 ~ : ~ r t i n l l y  11:l.v for :111~:11l(.ing file c'11tri11s. . . 

. (See dottecl 1i11cs OII  I I I : I ~ I  II*:sl~il~it .L) a 

.district to lit, \vorlri~tl fro111 OI(~ I I I ~ I I ~  \%-as 

a$ to n~l tu l~~:~ tv ly  I : I ~ I ~  e:i~'t' III' l.11~ i~~c.rcb:lrtvl flow of pas \vhic.l1 111ig111: b(! PS~IC( . IC~I  i l l  I'l~tllrc. 
!Hit> So. 2 111i11c (ill IIIP Io\vcr 11(>11) rv:~s to IIC cxtc~11rlv11 ~ I * I I I I I  Illc? ] ) Y I - ~ C I I ~  I I I : I~I I  e111ric~s i111tI 

tn.11 11:iirs 01' roo~l~r: OII 14lllc.r sidr :~ l sn  rslc1111ctl for :iir-tnurscbs; I-l1c3sc r s lc -~ ls io~~s  to bc 1)arallrl 
xi111 l11 t~  \ v t > r l i i ~ ~ g ~  ill So. 1 I I I ~ I I ~  (ofi the I I ~ I K ~ ~  1)ctl). 'X11e XI>. :.; III~III! (111 I11e lt~!v(lr 11~311 !v:~s ti1 

j, ~(111l1c3t.t Iry t.ross-c.~~lrirs \ \ i l l1  tllr So. 2 I I I ~ I I C .  \vllicl~ 1i1.s to thl-? \ v ~ s t  01 So. :;. 'l'llv So. :; M I ~ I I  
levrl :11111 :I~I.-L*I)II~s(! \vo111d I I : I ~ V  six I I : I ~ : I I I ~ ' I  POOIIIS r111111iug : ~ ~ ~ b r ~ s i ~ l l n t ~ - I y  011 \v:1lc~r-levc1 ~ti11111- 
.w:~~~tl .  T11(,1~tt rvt111111. oI' ~ Y I I I ~ ~ C ,  11:1vr 10 I ) ( %  SOIIIC Ioe:11 ~ ~ ~ n d i l i c : i t i o ~ ~ s  of 111t: v:1ri1111s 11Iii11s lo ti1 

:. .thv II:I t I I I ~ : I ~  eo11(1i t l o ~ ~ s ,  
: 'l'llc! g~>11c%r:11 sc.111~1ntb is ~ I I I I \ V I I  (111 t11v I I I ~ I  (l-:xI~illit 4). \vI1ic!11 is :I I ~ ~ I I I ~ U I I I .  I I I : I ~ I  of ~ I I I !  t*o:~I- 
'.. fl~lds. s1111\ving s~~vt*r :~ l  ('on1 ('r1.(~1< 111incs 1111 the so11111 sitlr s~~]~cr ] ) r~se t l  and tllc p r ~ ~ l ~ t a e d  c s t t ~ ~ ~ s i o n  

w11rki11~ i l l  clots. This 111'01111srtl ]II:III \\.:IS 1lr:1\v11 111) s11ltst*11111%111 11) 1 1 1 ~  C O I I ~ I * ~ C I I C C  :11le1 copies 

I t l : \ ' l ~ \ ~  OF I':\.ll)~;S(!k: llE(:.\HnlSC; ('.\USES OF " ]:T~IPS." 

E o t ' o ~ ~ ~  lIr~)~.ec>di~~g t1.1 :I eo~ls i t l e r :~ t i t~~~ III' I l l ?  I I I V ~ I I S  111:lt I I I : I ~  It(! I : I I ~ I \ I I  to :1\-oi11 or l a s e n  t11v 
dO11g11r I ' ~ I > I I I  " I I I I I I I ~ I S . "  it T ( \ ( ~ I I I S  :~tlvir:~iiIo to X I I I I I I I ~ : I ~ ~ S I . ( ~  t I ~ t *  ~ ~ v i ~ l ( ~ n c e  regardi~lg tll(~111. 

(1 . )  "1'.1111il)s" oc1.11rr1~11 i l l  SO. 2111111c i l l  l!)ciT-s i l l  :I co~~l-:li~r area, a b ~ ; u t  ::Ti acres in extent. 
, a I v 1 1 i  I a ~ I I  I to 2 I I I .  'l'l~ese " ~ U I I I ~ I S "  were 111ar11festt.tl 

in Llle sudt1r11 I I I I I ~ I ~ : I ~ : I I  01 gr01111tl : ~ t  local poi111s : I I I I ~  tl113 givi~~g-oll' III' 1:lrge 1111:111lities I I ~  I I I ~ ~ ~ ~ I : ~ I I ( ~ .  
' 

~ v J ~ i ~ ! h - s m c ~ l l ~ t ~ r r ~ l  11113 IIIPII I ~ I I I ~ : I ~ I ~ I ~ P I I  11y the II]III~-:IVI-II 1mtt0111. At this I ~ I I I I :  I I IC l1(~1 :il)ovc lhis 
I So. 1 bed:] hat1 ]lot bcc.11 o]~c.ncxtl il l  illis v l c i ~ ~ i t ~ . .  

(2.) 111 SI)~I-III~:I%I, ,  ]!)I(;. ' . I I I I I I I ~ I S "  wc111~r@d In So. 1 l.::~st 111ii1e ~ I I  Itt.11 Sn. 1 111 :III ~ I + P ; I  

1 2 )  f r r t  vrsrlir:~lly : ~ I M I V I *  So. 2 I I I ~ I I I ~ .  : i lnl~st d l r ~ c t l y  :11)o~e, Imt :L I i l l l~.  i l ~ l ~ y  t111. 11111111) : I ~ ( P I  i l l  

. I 1 1 t b  lo\\-tbr 111ilic. (So(! Nsl~iliits 4 ; I I I I ~  Z.) 
. 11). tllc l ) ~ t ' : i l i i ~ ~ ~  of I ~ I I I ~ ) ( ' I ' ~ I I ~  : I I I I ~  tl11'11\vi1 

~~cl t ice:~i~lo tlisc.h:~rge oI pas and \vi t l lo~~t  :II~'PI~I~II: t l ~ c  111~11'. ,is I l ~ e  So. 2 I I I ~ I I ~  111it1c*~ t l l ~  ~ I I I I I ~ I  . 
r1rc.n \\-:is clnsccl, c.ll'l>cts could not: 11r o11s1.1 
ill:: 1111. 0111 So. 2 I I I ~ I I C  clisclosed m11y SIIC-~I  

111 :I et11111lt* I I ~  11oi111s :IS 10 11c negligil~le. h1c11 in So. :: nlil~c! Ilt!ard l l ~ c  rrnsll 1 1 1  t l ~ c  "LIIIIII~I," 
, - 

.- I:III  ere I I O ~  i11j11r1111 :111tl 1111 S:11ls oe1~11rrf~11. 
(2.) 111 So.  9 11chtl floor \\-:IS thca \vc>:~kc.r;t ]~:lrL of 1111% seam. Fro111 :O to (iO ])IT (vlit. C I ~  tllr . 

coal had I I I V I I  I I I ~ I I P ~  out ill 111t* bull111 :(re: 

(4.) " UIIIIIIIS " i l l  tli1:11 11li11e8 81-c 1i11o 
tlrcb n1ci11 ~ I I  :1i1~-111asLs ill I I I I \ ~ : I ~ - I I I ~ I I I ~ S .  rvl~lc-11 :IIY> I I ~  s t ~ r i o ~ ~ s  :1ct.i)1111t i l l  t 

1.5.) '' H I I I I I I ) ~  " me11r n111y \v11~1-c 111(-r1 
n ~ l t l  ~wussivc ~ : i~~ds tonc-  ill t l ~ ~  ec1vc.r over : 
great deplll--that is. '1.CM) feet or Illore. 

(6.) TI111rtx is  grin:~l c1:111g1>r to 11nclc~rgro1111t1 \vnrlrt~rr :is !villi a s  s r r i t ) ~ ~ s  11:111ger to the 1ni11e . 
i t s ~ ~ l f  P m n ~  " 1111rnps" of n I I I ~ I ~ ~ I ~ ~ I I I ~ I ~  Illic? t11nsc \vhicI~ 11:ivc occ~~rrer l :  that coln])nrntircly fc\\- 

. 

I I IPIL 11:1vt\ b~t.11 ltilletl is :I i 'ortu~~:itc circ~11111s1:111ce ; Irc!c:~llse. for c s : ~ ~ ~ ~ l ) l c ,  if the grcat " I I I IUI~I  '' 
of Sovt~11111ei~ S1-11. 1916. \~l~ic . l i  tl1ioP\v t l o \ v ~ ~  111(. r:isll ant1 roof coal tllro11g11 :III nrcbn 01' 30 or 40 



(7.) Tllc~ roof of So. 2 ~ I I ~ ~ I C  is rtrol~g. and  it is reporled that i t  \vils 1101 :~ffectcxl 1))- the - 

, " I B ~ I I I ~ B S "  \vl~ic.h orc~~l~.rc~tl ill l!lOi-S. 111 Xo. 1 I I I ~ I I C  t l l ~  Y:II*P toll, wit11 rash a1111 roof conl, \vcls. 
weak, but the III : I~II  roof is str011g. ~ I I I ~  close ~ b , ~ l ' ~ ~ t i O l l ,  so fa r  :is tllc 11c.:1vy f:111s pcrluilted 
ills~)(>cLio~l : i f l ~ r  l l ~ c  :rent " I ) I I I I I ~ ) ~  " 01' Sovcwll~er. (lid 11ot 11isc.losc. any \veukelli~lg of the 111:lin 
1-oar. - - 

(.'~S\'~:LI~SIOXS wnoar I.~vrul~:sc'r.: I~~:G. \ I~I) IK(:  " lh-JIIIS." 

Your i l r v ~ ~ t i g n  tor hclirvc's :- 
((I.) 'l'11:1t " air-1)I:ists '' :1re,l11v Y P S I I I ~  of g r w t  : I I*P; I~  of I I I I S I I I B I I I B ~ ~ L ? ~  I I I ~ I I ( ~ - I ~ I I O ~ '  or 11:11lgi11g- 

\v:~ll gi \ . i~~g \v:ly st111cle11Iy. like :III overlo:~cle~l l ~ r i ~ l ~ c ~ ~  :111(1 th11s C I I I I S ~ I I ~  :I I11:lst of :lip fro111 t11e 
c~oll:~l~srtl \vorl;i~lgs. 

; I I I ~  \videsprc~:ld subside11~1~. l:crolllrs too great for the rock str:ltllll~ lo 1)ridgc ovt3r, rllorlllolls 

( d . )  1L' is I~olic-\-c~l t l ~ : ~ t  11:1d tlir 111:1ssirr rock c.ovc,r been irrrluc~nl1.v l ~ ~ ' o l i c ~ ~ ~  i l l  I I I ~ ~ I ~ I I ~  So. 2 

Ilc-ight of' l.2iM) f tvt  vertically \\-iIlitl~~t c.:turillg :111y '" Ill~rnl~ " cRccts. 
(e.) It is ;ilsn I~c>lirvctl 111:1l, usi~lp tl~c. ] I ~ I I ; I ~ - : I ~ I ~ ~ - S ~ ~ I I  I B P  ~ I ~ ~ ~ : I I ~ - : I I I ~ - ~ I B ~ I I I  III(~IIIU~I. 11:ltl the 

a~lv;l~~c.i! ~ l~ i l l i l l ; :  Itre11 :IS s~-s I t~~l l ;~ l ic  :IS a t  I IPI~SI . I I~ .  ill111 not Ii~lioll I ) I I I  to I . S ~ I * I . I ~  2; 111.r C V Y I ~ .  11f the 

So. 2 I I ~ ~ I I P  Is tlIrcictly ~-cl?; l l~l~ls i l~l~~ fo:' tl!ib "1~111111~s" iln'11cLillg 111e So.  L 1lli11e; i l l  other words, 
11:111 tllc SIB.  2 I l c ~ t l  1 1 ( ~ 1 1  I I I I \ ~ I ) ~ ~ < I ~ I ~ .  1111b " 111111111s " \vo1111I 110t 11:lv~ o(.c11rr~11 from Ille method of 
i i  c : ~ i  I i I So. I I I t  \\':IS co~~tr~l t lvt l  tllnl t1lcbrc! \v:ls IF evidencr of subsidence 
or  s c ~ t ~ l t ~ ~ ~ l c ~ ~ l t  i l l  (1rivi11: t l ~ r  So. 1 elltries a11d rooms. The (writer's ex~w~~11?11c~! is 111:11. \vitlr 1.iO 
!+(>t i~~t(*l:vv~lil~g I I I P L ' . \ ~ ~ B ~ I I  1111% C ~ I : I I - I I I ~ I ~ S  n11d llesil~le s t r :~t :~.  SIIIX ] ~ r ~ * v i o i ~ s  I I I ~ ~ ~ ~ I I I ( ~ I I ~  i l l  si111ii11g 
st*vilr:~l fret \vt)11111 11ot I I V  11isc[>r11il111? i l l  tllc co;11 or sl1:11c~s. 

(9.) 'l'l1:11. h:~d IIlc rash ant1 101) ro:~l of So. 1 l.::irt I I I ~ I I C  I I I \C~II  I : I ~ < c ~ I I  I ~ [ B I ~ I I .  t111~ct 1vo111d have 
I l c ~ c ~ 1 1  lilllc d : ~ n ~ : ~ g c  c1111lc. to t11eb nlillc 1b.v Ihr  ' . l lu~l~l)s"  i111d c*t.bl~ll~;lr:lti\-c-ly l i t t l ~  (1;111g(.r to  the  
CIIIIBIC?\-PPS 1llllll'rg1'o1111(1. 

( I * . )  1'11:11. ill going illttb 111111isl1lrl1(-11 prolll111 I B I ' > - ~ I I ~  So. :! l l ~ i l l e ~  s ~ l l ~ r i ~ l ~ ~ ~ l  : I~I - : I .  tllv I ~ : I I I ~ C I '  

I B S  Pllrlllrr " llu11111s " \vollltl 1111 rcduciscl I I B  :I ~ l l i ~ l i l i ~ l l l l l .  ~ ~ r c l v i d i ~ l  : ~ t  least i.l, I B ~ P  cc.11I.. : I I I ~  

~ ~ r r f o r ; ~ l ~ l y  80 per rcv~t.. of tlrc con1 is left il1ti1c.t :111d tlle ]~ i l l :~ rs  11ot \vi t l~dr:~\vl~ 1111til t h ~  I I I ~ I I ~ !  

Is rcbirc.:~l ills. 
FUTURE RI.:\II.:IIY volt " I:['.\II~s." 

Tile 1)1:111 11mv prol)~~s('(l 1)y 311'. 1Yilso11. (:('II(T;I~ JIa11:1g~r of rI1e (.:ro\v's Silst ('0:11 C . ~ L I I ~ ) : I I I ~ ,  
:iftc-r ronPcrcb~~c.r trith Aiesslw. I:ol~c.rtso~l. ( : ~ I I ~ I ; I I I I .  :111il the \vritrr. 3s s l~o \v l~  Ivy Ill(% dottrrl lilies 

ti11ie11 out ill ;111v:l11cc~, is il $:I t i s f :~~lory I I I ( ! I I I O ~  : ~ ~ r o v i d c ~ l  tllilt for 111~ l)~'otcctit~~l of the eluployees 
i11 Ro. -1 I I I ~ I I ~  Illc! r:ls11 : I I I I ~  roof CII:II is l;11ir11 (1o\v11 10 :I poi11L ;IS I I ~ ~ ; I ~  l o  ~ I I V  f:lcr :IS ]~raclic;~ble, 
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Xu;\r~s asr) 0 u ~ s v ~ u . r ~  01. GAS. 27 '1 , -; 

- ~ I . I I I I I I I I ~  I t i  o f  I I I  I c 1 t p r ~ ~ i ~ ~  i f  t i : I  a .  i f  I .  I I I  1 1  I 1 i 1 1  ' 

s ~ ~ ~ o t l ~ ~ r i ~ l g  i f  :I grc1:il' " 111111111" c~c*c .u r~ . cd .  \V\ ' l~ i lc .  o n  111e. o t l l r r  11i1l111, \vllc.l-e ~ I I C  r i ~ s h  alld roof 
had I ~ I ~ ~ I I  i ; i l t c l i  (1o\v11 :IS ~ ~ I I I \ ~ I I  \ v l l~ ' r cvc . r  (lollr i l l  Ill(. III:I~II e n t r y  of So. 1 I I I~IIP.  no I ) r e n k : ~ q .  of '* 
t i l l l l ~ e r  or f : ~ l l s  11:lcl o c c r l r r c ~ d .  

' u h ~ r e  t l rvr l11]1111[~111s  1111dcv 1ltst.11(.r C ~ I I ~ C P  m1il greater c l i s t : ~ ~ ~ c c ~  ~ ~ I I I I I  t llc? o u l e r o l ~ .  i s  to a d w l u : ~ t e l y  

! I ~ c t r i c . i t y  f o r  11:111lsge or I i g l ~ l i l ~ g .  ils the 11:111gel~ is too grc* :~ t .  
T l l c s  f o l l o \ v i l ~ g  arc t l lch  c l l i r f  f ; l c t s  c l r v c ~ l o l ~ c ~ d  :- 
(1.1 ' I ' l l :~t I l l ~  f l o w  o f  g:ls :IS ~llc~:lsun~c!(l I ry  t l l e  :1:1:1lysrs I I ~  the ~ P I I I I ' I I S  :l11(1 t h e  011t1111rsls o f  

an11111g t110 111ost  ~;ISI?OIIS !II  111it \ vo r I ( l .  ' 
( 2 . )  'l'11:1t .;IS i s  cl(.rivc*d ~ ~ I I I I I  1 \ v o  X I ) I I ~ C ~ S :  i n )  Stored i l l  tllc, r r r \ - i c e s  ;III(Z joi11t-l11:111e.s i ~ f  

o c l i s  : I I I I ~  c o : ~ l  : ( I ) ,  o c c l ~ ~ c l ~ * d .  or t11:lt Ilc*lil  i n  the l l n r c w  or echl ls  of t111. c .o :~l  or 11p s ~ l r l ' : ~ ~ . ~ ~  I ~ w s i o l ~ .  
(::.) 1'11:11. ;III I I I I I I Y I I : I ~  r ~ l ~ l d i l i ~ ) ~ ~  11i1s I : I ~ I I  ~ I I I I I I I ~  i l l  t o s1 i11g  t111. : I I I I I . I I I I I ~  : I I I I ~  k i l i d  of gi~ii g i \ . ( \ ~ ~  

o f f  11s  t l l ~  1rl.okc~11 cc1:11. \ v l ~ i r l l .  1111 t l l v  I ~ : ~ s i s  o f  o n e  ? ; : I I I I ~ I ~ ~ - ,  s l l o \ v s :  ( 1 1 )  'l'h;11 :III u 1 1 1 1 s u a 1  ~ [ l l : ~ l ~ t i t . \ -  
of I I ~ I ~ ~ ~ I ( * : I ~ ~ I I ~ I I  gas i s  giv(b11 011' I I ~  t 1 1 ~  CI.):II 1111 gri1111i11g li11t. i11 ~ ; I V I I I I :  ( 1 1 . 1  t 1 ~ 1 t  threc ti111cw :IS 

I I I I I P ~ I  I ~ ~ I : I I I P  :i11(1 o t l ~ t h r  ~ I . \ ' I ~ ~ I I C : I I ~ ~ ! I I I I S  :1 r~  g i v e 1 1  ofl' a s  I I I I , ~ ~ I : I I I P  111111~1' ~ I I P S C  ( ! o ~ ~ ~ l i t i n ~ ~ s .  

I h v  s o l i c l  : I \ ~ I I ~  P r l n n  1111- f;lCc*. 

~ ~ 1 ~ : ~ 0 . \ l . \ I I ~ : S l ) . \ T I O S R  HI.:(:.\HnlKG (;.\s-E'T.O\VH. 

( I ! . )  'l'h:11 s i 11co  111ct : : I S - ~ I I , I ~ S S I I ~ ~ S  r :111i t l Ip  l e s s i - 11  f1.0111 :lli1>111 IS lb. 21 feet f ro111 tllc fi~ce 111 - 
11~r I l t i 11g  at, I I I ( ~  C;I(Y> of' I11e ( * ( I ; I I .  i t  is  i ~ ~ c l i ( ~ : ~ l i v ( !  I I ~  the ~ I I I ~ O ~ ~ : I I I C ~  of d r : i i l ~ i ~ ~ g  1 1 1 ~  c . o : ~ l - ~ ~ ~ e a s ~ ~ r e s  
1 1 p  : I ( ~ \ . : I I I I ~  l ~ o : ~ ( l i ~ ~ g s .  

( 1 1 . )  To ~ I ~ I ~ I - ~ B I I ~  111c~ (1:111gc>r o f  I I I I I I I I I ~ ~ I S  o v ~ * r \ v l ~ e I ~ ~ ~ i ~ ~ g  t h e  IIIVII. :IS $11 3 1 1 ) r r i s s e y .  i t  S C ~ ~ ~ I I I S  

\ - p r y  ~ l c - s i r : ~ l l l ~ *  i l l  fi1111ty ~ P I I I I I I I ~  or ITI IS I I IY~  X ~ I I P  t11:it ~ I r i l l - l ~ ~ I ~ ~ s  I)(. I C P I I ~  i l l  : I ~ ~ : I I I P I I  of t l ~ o  I I I : I ~ I I  

11e~:~di11g. i111c1 i11 s 1 1 c l ~  ~ ~ I I I I I I I ~  111;1t t111'y 111% i l d v : 1 1 1 ~ ~ ~ ( 1  : I (  o11Iy ;I I I I I I ~ I * I ' : I ~ I '  1~:11e--s~1!.. ~ I ( T ~ : I ] I ~  011l.v 
OLIC s l ~ i f t .  1 1 t ~ r  t \ r ~ : ~ ~ t y - f u ~ ~ r  I I I I I I ~ S - - ~ I I  o1,111>r t o  ] I C > ~ I I I ~ ~  t 1 1 ~  s l o \ v  ~ l r : ~ i ~ ~ i l ~ g  o f  (11e  IS. 

( ( a , ' )  '1'11:lI. i l l  those ~ n ~ r l i ~ ) ~ ~ s  c ~ f  t11c. lit-It1 \ v l ~ i c - l ~  11er111it :I~\-:IIIC~II;:  11111g-\v:lll t h i s  system s11011ld , 
be i~sctl  fro^^^ tllc. o ~ ~ t r ~ r c ~ l r .  I r ~ ~ l ~ g - \ v : l l l  \vo11111 11r011:1111p I I ~ I * ~ ( - I I ~  '. 111111111s : I I I I ~  \ r~)~lld ~ I . : I ~ I I  t l l ~  
gas 111ol.c s l o \ v l y  : I I I I~  Iilclrcl s e f1 .1 .~  ~ ~ I : I I I  11il1:11~-:111d-~tnll work. I I c l \ \ - ~ ~ v ~ - r .  a r l v a ~ ~ c i ~ ~ g  long- \ \ ' a l l  i s  
]lot I , r ; ~ c r l i c ; ~ l ~ l &  w i t h  t111. r.o1111itio11r fo1111(I, i l l  So.. 1 1':ast :11lt1 511.  1 P O I I ~ ~ I  i ~ t  t111- p r e s e l l t  l i ~ ~ l c ' .  
t111n1gL ]1r111::111ly i t  111ig11t I:I> :1]1]11i(,(l i l l  t h e  XI). 2 1113d. 

l:r:c,o.\~ .\I I.:SII.\TIOSS I..olr C'o~r 11 r s s l o s  OI* - I s v ~ . : s . r ~ c . \ ~ r ~ o s .  

] I~I I . I I~I I I ( - I I ; I ,  s11i*11 ;IS ~ ' o ( ~ k - I ~ ' e ~ ~ ~ o r s .  " 111111111s." : I I I I ~  11ut l111rs ts .  :11v1 tile t r i a l  of ~ ~ ~ c t h ~ ) d s  of 111i11ir1g. 
The i l n l ~ o r t a l l c c  of 111os1 of t11c.sc. III:L~~I.I'S is O ~ I V ~ I I I I S  11'0111 S ~ : I ~ I ~ I I I I ~ I I ~ ~  i l l  t l l r  ~ ' c q ~ o r t .  I ~ u t  tllc. 

(I.) 'l'l~c, 111:iki11g o f  cn r ( l f 111  t c q ~ o g r : t p I ~ i e  s111~vo.v i l l  t 1 1 ~  v i c i l ~ i t y  o f  a l l  n p e r : ~ t i l ~ g  I I I~ I I~ - s  i111t1 the 
r a l : i l ~ l i s h ~ ~ ~ o ~ ~ t  o f  I I I O I I I I I I I ~ ~ I I ~ S  i l l  : I ~ ~ ~ : I I I C ( *  o f  ~ ~ ~ l ~ ~ ( ~ \ v c ~ r l i i ~ ~ g s  11.v 1)1'1-eis.ie I I I C ~ ~ I J ~ S  of S I I P V P ~ ~ I I ~ .  so 
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tll:~t :111 ch:u~gi-s 1lln)- Ire c~l)srr\-ccl. Loycltl~c-r \vill~ thc o I r ~ e ~ ' v i ~ t i u ~ ~  n l~d  I I I ~ ~ I S I I ~ C I I I ~ I I ~  of surf;lc.c 
cr:lc61is \vllii.l~ III;I.\- clevololl. 

(2.) T11e (-sl:~L)li.;hu~e~~t of s e i s ~ ~ ~ o g r : ~ ~ r l ~ s  rcbgisleri~~g verIi1,:11 !v:~v(~s :lt t\vo or ~ ' ( ~ I T I ~ : I I ) I ~  t l~ r (*e  
l~oillls 1111 the face of lllc rnoul~taill al)o\-e So.  1 8011t11. I f  ~r~)ssil)le. tllc~sc srisn~opr;~l)hs t o  11c so 
c.on11c~c.tc.11 1111 eltr.tric:~lly 111;11 Ihc r ~ g i s t r ; l t i o ~ ~ s  will 111) 111:itlc : ~ t .  ~ I I I I I L ~  s~~i t :~ l ) lv  c.c)nv~~nicnt 1roi111 
ill I I l r  vici11it.v of the ~ n i ~ ~ e - ~ ~ ~ o u l h .  I t  is lrclic-ced th:~t. (-c)~~~lr:~r:iIiv~Iy silnple sc~islllogrol~hs \vould 
IIC. nr~iti~lllc for the purlrose of ~ C ~ C ~ I I I ~ I I ~ I I ~  ill what. Ilorizoll or stralu111 of the rock :111y di<1111.11- 
: I I I~*L~S \ v ~ r ~ :  l:~ki~!g ]rl:~c-e. wit11 111th 111li111:1tcn 110pe tl1:11 SOIIIC 111enns of \ ~ : I ~ I I ~ I I ~  111ig11t Ire ~ ~ \ - P I I  

: I ] I ; I ~ L  fro111 Ihe 111:ltter of scicntilic iutcrcst. I1 has I I P ~ I I  ~ I : I ~ I I I ( * I ~  (\vlth I ~ I I ; I L  lr11111 is IIOI  I < I I ~ \ ~ I I )  
(h :~ t  s c i a ~ ~ ~ o g r ; l l ~ l ~ a  :Ire I I I ) ~  bc111:: used ~ I I  I I l r  I~;~ttle-fro~rt ill )'~nllcr lo elrrc~rn1111c the lo(.:llioll 
uf Ihc c~llenly's big gulls. 

(:;.) 'I'IIL~ e:irryi~~g-oi~ of 1~x~rt~ri111~~111:11 111et110(ls of I I I ~ I I ~ I I ~  t110 PII:II :I[ 1111a ~ : I C V  ill :I ]1r:ieIic:11 
I I I ~ I I I I I I ~ ~ .  especi:~lly in So. I Ircd. so as to lessell lllc d:u~ger ill c*:lscb of '' I ) u ~ ~ ~ l r a "  or fnlls of rm11 
ill111 .PDOL coiil. : I I I I ~  to Iool: illto tllr Ireht 111c.ll1o11 of I i ~ ~ ~ l r c r i ~ ~ g  for ~~rolrctioll .  

(4.) Tn tl111 nlattvr crf crcc-l11dc.11 ~ : I G .  to gi l t l l~r  S:IIII~)~PS i l l  \.i~riol~s III-11s. : I I I ~  ill ~ ~ I I ~ I I I I P ~ ~ : > I I  

ivil 11 l : ~ l ~ o ~ ~ : ~ l o r y  I V S I I I I Z  to 11exlt~r111111e- the :I!IIOIIII~ of oec-I11(1c(l g:~s i l l  clil'r(*rvl~t coi~l-l~(*~l.;. 111)~- il is  
11(~111. ill111 iS ~ I I ( \ I . ( ~  IS :111y c*l1(>111ir;11 i ~ ~ s l : ~ l ~ i l i l y  \\llie11 111ig11t or 111ig11t 11ot I~cb ~ O I I I I P C T ( . ~  \villi ally 
s l~rink:~ge of thc I . I J : I ~  ill 11l:1cc1 i l l  tllc 11ill:ws of Ille I I I ~ I I C ' - W ~ ~ ~ ~ I I ; ~ .  111 Illis e ~ ) i ~ ~ ~ t - v l i o i ~  11111gs or 
I I I ~ I I U I I I P I I ~ ~  i l l  tile r~lof. rid(,<. ril).;. :111tl Hoor 111igl11 I IP  e*t;~l)lisl~ecl a t  v:irions poillls in rllc- inillc 
tcr l l v t ( h r ~ ~ ~ i ~ ~ o  \v111~tl1er 01. lint I I I I I ~ ~ > I I I ~ * I I ~  or sI1ri111;:1ge i* goi11g 011. 

(:.) l n  I l ~ e  111:lttl-r 01 I I ~ I I I C ~ I ~ I I I I  ~ I - I I I I I  l i r e - ~ l i ~ ~ ~ ~ l ~ ,  to co11ti1111c lhc CSCPIIPII~  i ~ ~ \ - ~ s t i g : ~ t i o ~ ~ \ :  
11egu11 ill111 c:~rri~acl 011 I ~ I I ~ ~ I I L :  ~ I I P  I ) : I ~ I  t\vo years 11y lh11 l'rovi~~ciiil 111slrt.cti~111 l)epartx~ient crf 
~ : I ~ ~ I ( ' ~ I I I : :  ~ : I I I I I I I C S  01 1111111,-:1ir :I> t ~ r  11:111pt-ru11u r o ~ ~ d i l i o ~ ~ s  ill all.\ ]r:lrl of tllc I I I ~ I I ( ~ .  and to obt:lill 
d:11:1 1111 111~ dr:1111:1gv of I110 gRSeS froln the coal-lrcStl. .rllcll \\orlc being plnuned \viLl~ th r  spcci:ll 
vichw to dcterlr~i~rc. tllc ~~cl l :~l ivr  nmoul~t* of ::I* givc511 OH' i l l  v:lri~)lls locnlitics. also \rllc~l~ Ill(. I I I ~ I I V  

is \ V I I V I < ~ I I Z  311d \v11e11 it i* icllp. 
( G . 1  '1.1) e11-ill :I I I I I I I I ~ I ~ ~ ~  of 101ig 1~~11~~~11o1~~s .  s:~y 100 f w t  01, I I I I I ~ C .  111 :i~lv:~uce of  L I I V  \vorl<i~~g- 

f ;~cc~s to ~ I ~ ( ~ I . I I I ~ I I P  ~ I I P  : I I I IOIII I~  of gas givcw otl! fro111 :1 giv~111 ~ b ~ l ~ o s ~ ~ r o  of s11rf:lre o f  fI1(1 11111.1~holr 
:11 Ihc inllrr c.11t1. left I I I I ~ ) : I ~ ~ ; c I ~ .  s:~y 3. 4. or  I0 f~cll. ;IS tile c~:lrc1 111i~ht 1111: :11s0 to rrcortl i h ~  
g : ~ s - l ~ r e ~ s ~ ~ r t .  ; i L  rc-gular il~tc>r\-:~ls fl'olrr t l ~ r  ~ I I I I P ~  (sl111 of 111r hole to it.; I I I I I I I ~ ~ I ,  ill111 (1111s I I ~ I ~ : I ~ I I  :I 

e11rve I I ~  f:11I of p r e s s ~ r c  ~ ~ I I I I I  tllc i ~ ~ t b r i o ~ .  of 111~ I I I I I I I ~ I I U ~  ('o:ll lo t l l ~  ~ : I C P  of the I I I ~ I I C , .  'L'hv 
pr:ivlic.:~l olljc-ct of this \\-ould I*(. lo 11eter111i11c 111c rate : ~ t  \vhicl~ it \ v o ~ ~ l d  IN, \viw 10 :~llow 1110 
c~lllrics 10 :~elva~~v(s. : I I I ~  also to cletermiuc if the gils i l l  dangerous :Irib:lQ. :rs ill c.rll~nlblc~d. c - r~~rhr t l  
zoller. coultl 1101 Ilc I)led off 11y m a n s  of s11c11 borehol~s. cased or otl~rr\risc. :IS in the. vcAr.\- 
d:~llgc.rrlur c ~ ) ~ ~ ~ l i t i o ~ ~ s  fouutl ill the C ~ r l ) o ~ ~ : i d o  ~liines :lt Blnrrissey. I t  is your in\csti:::~l~)r's 
olril~io:~ t11:tt thc clllc~tion of I I I I ~ I ~ I : I I I C  110\\- :111il 1)i.esmre1 is going to be of :III illcrc.:lsingly sr.rious 
11:11i1rc~ il l  : ~ l l  l)f thv I I I ~ I I ~ S  i l l  Illc* ('ro\vsilcwt l i ~ l l t l  :IS t11t.y penctrntc fnrlllcr 1111t1c.r c~~\c , r .  

17.) T111. grc~:ltrsl f'ul~c-ti~rn crf sucll a ] I (*~I I I : I I IC . I I~  CI)II I I I I~SS~I>II  . \vo~~ld 111. to 11olvr111i11e 110\v thc 
collic,rirs I I I : I ~  Ire* SO laid 0111 1111drr the c l i l l i ~ ~ ~ ~ l l  c c r ~ ~ d i l i o ~ ~ s  whirll c o l ~ f r o ~ ~ t  ~ ~ ~ i l l i n g  opera t io~~s  ill 
thc. ('ro\vs~~c*st tic.ld lil :~t :I 11 1 1 1 ~  coal ivllicll is I I I I ~  c.:rl~sidvred :IS :I " reserve -' luay Ire ultix~~nlely 
o l ) t : ~ i ~ ~ c ~ ~ l .  W ~ I P I I  it  is r(,c:~llt~l 111:1l if is ~rr:~cIic:~l!y i ~ ~ ~ ] r t ) s s i I ) I ~  to si11li s11:1Pta into the  larger ])art 
of 111~ ti(~ld, :111tl 1h:lt. if the CII:II II:I* to 11e :~tt:~ck(vI ~ ~ O I I I  t110 U I I ~ C ~ I I ] ) .  to I I I ~ I I ~  ill 1 1 1 ~  illlcbri~rr 
of tllc. field \rill ~'c'rlllircb c311tric.s or ~ I I I I I I ( * ~ S  six. (bigI11. or toll I I I ~ I P S  ill 1~11:th. the> I I I ; I : : I I ~ ~ I I ~ P  of 
1 1 1 t h  I ) ~ O I I I ~ ~ I I I  iq  : I ] I ~ I : I ~ ~ I I ~ .  

111 C I ~ I I ~ ~ I I * ~ I I I I .  1 c~:11111111 ~ I I I I I I I I ~ I I ~  too 11ig111y the : ~ t l ~ ~ ~ i r : ~ l ~ l c  ;~t t i tude I ~ I ~ P I I  1)y 1 1 1 ~  olliri:~ls of 
. \ - ~ I I I -  l'ro\ i11(-1&. 111~. l'ro\ i11ci:11 l I i ~ ~ ( ~ r : ~ l o g i ~ t ,  l I r .  l~o11o1~ts~r11. : I I I ~  Illc ('11it.f T~~slrt~c.t~rr of 31i11t.s. 
Mr. ( ~ I . : I ~ I : I I I I ,  i l l  ~ . v g : ~ r ~ l  1 1 1  1111, 1)r~)Irlc~111< \vIlicsh ~ ; O I I ~ ~ ~ I I I (  ~ I I P I I I .  'I'l~(tir 11:lst : I C ~ ~ I I I I  i l l  s : i f c ~ z ~ ~ : ~ r ~ l i ~ ~ g  
th r  I I I I I I ~ W  : I I I ~  ~ ~ r o l ~ t ~ ~  t)- 11) c e r t i ~ i l ~  o r d ~ r s  r ~ i ~ ~ ~ i v 0 1 1  111y 11e:irty : I ~ ) ~ ) P O V : I ~ .  l{ut i l l  R I I C ~ I  II~OI)IC.IIIR 
as \ \ ' i l l  c o ~ ~ l ' r o ~ ~ t  t11(~111 ill fl1111r~. i l l  111~ I I I ~ I I I ~ ~ I '  of ~ ~ l i ~ l i i ~ l : :  tllv I I I ~ I I ( ~ ~  s ;~ fv  flrr I11e i\~~~lrloyee-s :111d 
ill 111rt,ii11i11: 111e 11igI1~4 ) id(1 f ' r o ~ ~ ~  1I1c co;~lflelcl~ I I I I ~ ( ~ ~ '  1 1 1 ~  vc3lVy 11iftic11It I I : I ~ I I ~ : I ~  co11~1iti1111s. it. 
is ~ I I I ~ I ) ~ ~ : I I I L  111;1t they sI1:111 II:I \*o 1 1 1 ~  o11]1orl1111ily of ~ O I I ~ P I . I . ~ I I ~  \villi :111(1 rec-~>ivi~~x ~ I I P  :idvice 
of :1 ~ O I I I I I I ~ . ; S ~ I I I I  of :~lriliIy. : I I I ~  \vhich 11:1s 111(*11111(1rs \v1111 (,:III r;]rt.:llr \vitll i ~ u l l ~ r l ~ . i l ~  O I I  hcicwtiiic: 
I I I  t ~ ~ i  I I ~ S  I t  t11~1~c~L'or~~ ~ C C I I I K  :i~lvis:~lrle lo 11:1ve~ OII  sur11 :I C O I I I I I I ~ ~ ~ ~ I I I I  :I :roIogi<t, 
:I I I I ~ I I ~ I I ~  I ~ I I ~ ~ I I ( - ~ I - ,  a c i ~ c ~ ~ ~ l i s t ,  : I I I ~  :III  es11cri~11c~i~d I I I ~ I I C  o1)c9r:~tir1'. 

I:esl~c~clf~~lly s1111111itted. 
(:1.:01{~1-: s. n1~1.z. 
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