
ITEM 3-1

PILLAR RECOVERY AND ROOF CONTROLPtAN



ITEM 3-1
ROOF CONTROL AND

PILLAR RECOVERY PLAN
4- 1 5-86

R00F-c0ftTROL PLAtr

General Informotjon

Date  Februarv  12 ,  t9g6 Mine  I .D .  No. 42-AL7L5

A, Company GENWAL coAL COMPANx

Address .  P .O .BOX 12OI  HUNTINGTON, UTAH 44528
Ci ty

B. l,line CRANDALL CANyoN No. t MrNE
State

l,l ine Location

HUNTINGTON EMERY UTAII 8452A

Location (Reference

r . 5

to nearest

l'li I es

highway route,

wBst

d i rect ion,  and d is tance)

Off Route l lo3l

D.  Type(s)  o f  p lan FULL BOLTING, COMBINATION

E, Area(s) of mfne covered by the plan ALL

F. l{aximum cover (Feet)

Hain roof

kmediate roof

Coal bed

Bottonr

SANDSTONE
SANDSTONE AND

SHALE

HIAWATHA

MASSIVE
SANDgSONE

1500 '

G. -__-
Cornparry

Roof-contro' l  i  nvest i  g,rtor( s )

Approved by

ENGINEER 2/ L2/ Les6
Ti t ' le

Date

I

REVISIONS REPLACES FORMER ITEM 3.1

Tl t le

APRIL 15, 1986 MID TERM



Date

R00F-c0ltTRr)L PLAII

General lnformation

February  L2,  t9B6 Mine I .D.  No.

GENWAL COAL COMPANY

42 -OL7L5

A. Company

Address P.O.BOX 1201  HUNTINGTON, UTAH 84529

B. Mine
Ci tY

CRANDALL CANYON NO.l MINE

State

It ine Location

TIUNTINGTON

Location (Reference

1 .5

to nearest

Mi  les

ETI{ERY

unty

hi ghway

WEST

UTAH 84528

route,  d i rect ion,  and d is tance)

Off Route l lo3l

D.  Type(s)  o f  p ' lan FULL BOLTING, COMBINATION

E. Area(s) of mine csvered by the plan

F. f' laximum cover (Feet)

Main roof

Imnediate roof

Coalbed

Eottom

SANDSTONE

SANDSTONE AND

SHALg

HIAWATHA

MASSIVE
SANDS.TONE

r500 '

G. ENGINEER 2/ Lz/  tea6
Ti  t le-:-:-:--t'Uornpany  o t '  nnne  o t t r c la  I  va l rda t ing  p lan

Roof-control i  nvest i  ga tor(s )

Approved by

Tl t le

0ate



H. ROOF-SUPPORT

l4anufaclurer

HATERIALS - ROOF BOLTS
' l

I

CF&I  CORP
Manufacturer 's
Desl gnati  on NONE

BIRMINGHAM BOLT CO.

MIKCO IND. OR EQUIVALENT

t .

l l in imum length 48"

Type steel HIGH STRENGTH

Length of thread 8" MAX.

Dimensions of  bo l t

BEARING PLATES

l , lanufaiturer cF&I CORP.

Type head STANDARD
(standard,@ lleck )

head: l lut r  L /8" F langerL /4 " -2 "

Manufacturer 's

Diameter 3/4 ' tHS S/9" EHS

Type thres{ Ror,LED

Desi gnati  on NONE

MIKCO IND.

OR EQUIVALENT

Dimensions 6"  x  6"  x  3 / rc , ,  ! l rN.

Shape

J. I'TASHERS

Manufacturer
l4anufacturer 's

N/A Desi gnati  on N/e

Type steel

Shape

N/A Si ze N/A

Hole S ize

K.

Do n u t-Err6o s s e dIBETTer rbossed,  F l  a t )

ANCIIORACE UNIT

l,lanufacturer BIRMINGHA!4 BOLT

OHIO SRASS
OR EQUIVALENT

l ' lanufacturer' s
Des i gnati on

Type EXPANSIOII Size o f
F in i  shed l lo l  e L  3 /8 "  + .  O3O"

l l e thod o f  d r i l l i ng wer/onv *oro**ut!tontrol

ter
Hole Size

Insta l led torque 150-240 . f t - lbs .

wRreR/arR lr{INUS O"



L. I,IAIERIALS USED Iil C0ilJUilCTI0lt ltITH R00F BoLTS

FACE EQUIPTailTT AirD SECTlOil HAULAGE EQUIP|aEilT_ASS0CIATED r,ltTlt EACH:

I . JOY 12  CM MINER

2. JOy 10 SC, 2L SC AND rR 920 COAL HAULERS

lif.

3. LEE, NORSE TDL-43 , ryDL-z7

4. s&s 86 SCOOP

5. .tOY 14 BU LOADER

6. .tOY 15 RU CUTTING MACHINE

t '|. !!Q!,UlcE 0F l4INIlrc AND il 'TSTALLp.TIoN 0F SUPP0RTS INCLUDING TEt4poRARy

Plan drawinq  showing sequence 6 f  min inq  inc lud ing  p i l la r  min inq  where

aPPl icab le ,  sequence o f  ins ta ' l la t ion jnd  spac ing  o f  suppor ts  inc lud inq-

tenDorary supports ald maxfmun vr idth of  entr ies, , rooms, intersect ions,

c.rosscuts,  and pi l lar  l i f , ts  are at tached.

Entry width 20'

Entry centers -}sor Ye:C- 60 '  M IN .

Crosscut width 20'

CrOsscut centerS 15O 'MAX. 60 '  t { IN,

Room width 20(

Room centers I 50 '  MAX. 60 '  M IN .

Room crosscut width 20 '

Room crosscut centers 150 '  MAX.  60 ' ,MrN.

S lope w id th  (an thrac i te )  N/A

Gangnay wiclth (anthr. 'rci te) N/A



0. ROOF SUPPORT I{ATERIALS - COIIVEIITIOITAL OR TIMPORARYAI{D SUPPLEMEIITAL

Length of post &1equi red

Dlameter of post _l jnch for each 15 inches in l_e@

4 inches  -  Sp l i t  pgs ts  sha l l  have a  c ross-sec t ion  area  equa l  to  tha t

requ i red  fo r  round pos ts  o f  equ iva len t  leng th .

Type gf post Round or spl i t  of sol id straight grain vrood with the ends

Sawed square and free from defects vrhich wou'ld affect their strength.

Cap b locks ,  s ize  and shape 2"  x4"  x  L2"  MrN.

l,ledges, sf ze and shape o-1"x3L /2 'Xg"  MIN.

Crossbars, typ€ Straight grain sol jd wood

Crossbars, size A minimum of 3 inches by I  inches of varying length.

Planks,  s ize A minimum of I  inch by S inches of  varying 
' length

Cri bbi ng

secti on

blocks,  s ize A min imum of  30 inches in  length_of  vary ing cross



The fol lowlnq resln grouted roof-srrpport
l leu of conventional type 4oof bo' l ts at

I

ROOF SUPPORT I,IATERIALS . RODS

I4ANufACturer BIRI\TINGHAM BOLT

materi .r l  ls approved for use ln
thc subject  mine:

lul inimum length 48"

PATTEN-WEST

MIKCO IND. (ON UQUTVALENT)

l4 lnufacturer 's
Designation BTRMTNGHAM EB-61

0 iameter  I "  MIN.

Type head STANDARD SQUAREType steei GRADE 40

l' l inimum yiel d 43, 0O0 P S I

Dimensions of bolt  head: Nut L Flange

BEARING PLATES

lllanufacturer C F & I  C O R P .
l ' lanufacturer' s
Desi gnati on

MIKCO rND.

OR EQUIVALENT

Dimensions 6" x  6"  *  s / re"  MrN.

L  L /2 "  -  M IN .

Shape

RESIN

Hol e

illanufacturer DUPONT

CELITE

CARBOLY

Tfpe _lolvnsTER RESIN & CATALYST Hethod of  Dr i l l ing

llanufacturer's
Desi gnati on FAST LOC

MVOOl-37

wET/DRY RoTARY

wersn/ern
Size of
Finished l lole r' #6 REBAR, r L/s* #?B$ihtn

+ .030"  MrNUS O"

5



I SEQUTIICE OF I4IIIIIIG AIIO IIISTALLATIOiI OF SUPPORTS IIICLUDIIIG TTI4PONARY SUPPORTS
-

PLAN DIIAI.III|GS S}IO"' 'ITIG SEQUEIICE OF I,IIIIIN6 IITCLUDIIIf i PTLLAR 14IIITIIG }'IIERT
APPLICABLI,  St f ) tJEi lCE 0F i l |STALLATt0l  Ai lD SPACilrC 0F SUpPORTS INCLUDII IG
TEMPORARY SUPPORTS AIIO I4AXII4UI4 I,IIDT}I OF EIITRIES, ROOI4S, INTERSECTIOIIS,
CROSSCUTS AIID PILLAR LIFTS I \RE ATTACIIED. SIGIIT LI I IES SIIALL BE ESTAB-
LIS}IED TO ASSUIIE TIIAT IIIIII116 PROJECTIOIIS ARE FOLLOIJED. C}IA}IGES SHALL
IIOT BE I4ADE II{ THE MiI{I i lG SYSTEM UIITIL T}IE PLAII IIAS BEEN REVISED
ACCOP.DI IIGLY .

}IHERI SECOIID I,IIIIiIIG IS BEIIIG DOIIE, I.IANAGEI,IEI{T SHALL SHOI,I ON A MIITE I4AP
THE SIQUEIICE OF P.ECOYERII IG PILLARS. PILLARING I4ETHODS SHALL I 'AINTAII I
A UNIFORI1 PILLAII  LI I IE THAT ELII4I I IATES PILLAR POI; ITS Ai ID PILLARS THAT
PROJECT IIIBY THT BREAKLIITE. I,IIITI{ COIIDITiO:IS DICTATE THAT CHAIIGES BE I"IADE
I}I  THE SEQUEIICE OF PiLLAR RECOVERY, SUCH CHAIIGES SHA.LL BE AUT]IORIZEO BY
THE SUPERI:ITE;IDEI,IT OR GT|ITRAL I,lII{E FOP.EIIqII AIID SI{ALL INCLUDE ADDITIOIIAL
PRECAIJTIOIIAPY IIEASURES TO BE TAKEII TC COI4PEIISATE FOR THE AE|IORIIAL CONOiTIOIIS
ENCOUIITERED.

Entry $li dth

Crosscut lli dth

Room tli dth

Roon Crosscut !,l idth 20 '

TYPES 0F FACE A||D HAULAGE EQUrpMEi,rT

SEE PAGE 3

20' Centers

Centers

Centers

Centers

60 'M IN .  f ee t

20' 60 ' feet l.{IN.

20' 60, feet M I N .

60 '  fee t  MIN.



''

: 
' t; Frt t' 1*,llnfnurn.roof -contrpl plrn rnd rrs -fonnulrtrd for nonrultoof condf tlons lhlle-us{ng,the nlnlng rystcm(s) descr{bed. In rrcasrhe:': s:r!ric:T.l rocr-cJnii.ilons rrc cicoi,nterdd, tnciciiia, or rnticfpatert,the operrtor^shali eiirici-iiiliiiirii-irppo"t xhere ncccss!ry. tfchrnses rre to oe nrie-in uri riiirg-iyiilir urat n.ieiiiiit., .ny chrnseth the roof. control pirnl.ure piin' ir,ii i 

--cc-rrJriij-ino-ipproved 
priorto fnplemnuns the iew niining'iiitlill"

2' All perlonle] rcqurred t9.lltlr,lJ ry:r supports rhar be trrfned !y rqual ifiic suPervisor-deiisnrtid cy iine-ilirrgemnt befoi! being asslgnedto perfonn slch rork. 
-ir,i1 

t1i13inI ir,ril iil;;;Hii-iu.n eer3ons rrefanlllrr rith the functiJns,or-tl. ;d;;ii u.tn9 used, groper Instarrrt{onprocedures, lnd the rpproved rcof-conii i i-piin.-
Superv{sotj. 

11 thalse lnd nlnrrs rho lnstll! supports rhall De fnformdof rn rpproved-roor-iont;i 
iii; ifi.ilijhrnses fn r prcvfously rpsrovcdtpo'f control plln noi-iitir ttran the{r ?tist ioirrgs-s[tii totro'lng racelptof the approvid-ptin. 

'ii 'roon 
rs poss{ble but no lrter thrn three reeksrfter receipt, or'$ris rpiroveo pi.l,- i i i ' irovls{ons conta{ned here{n rhrl lbe fultv erilailgi i; rii'r,rni"i iiiisi'cr[r., requlre thera to be on ! .rork-fng sectf on" All new-ninrts srutt-rrirJ-ir,e hrzards of nlne nrof rnd rfbstnd the content of this pirn ripiiinlc-ioihen before tJrey itart to rorl.

3. (a)- Upon complefion of thei uin - i i r :ii{'' iipr . iiiir I'l!' H,!r?li;,i,l.ll : ::l'l;.1,:i.l:l!.1!'l!i:rorch{ng rnv. lrea tfrri is-ng! i.;i;Iniii-sup.ported. rt rs to be cnpha-3lzed that ihe rarning divlce irs bein gir i- i ' io-i irsr ' ihe parson to stop,Qramlner lhd evaluate-tni toir"iia-iit Eiicrtrons p1_lor to rntcrfng therr.r--lven rfter tcrnporrry iuppoitl' ilri-ileen inititiia. 
--

(b) Ht'ete requfred. tengorrry rupports rhrll be lnstrlhd lrmdtrtctyrfter the loidils iyilf ii c6riilfi;;rils rcof borrrns nrchrnes uccquipped rrth rcEepiruie rriomiii;-id;;;;ry rupporrs.
. (t) trcept rhcn the Dlgtrfct ttrnrger irs detcnnfncd thatrpre thrn 5 nrnutes rrc nredei. ,i;rt*aiitctF-is-'

fnersreted to rran u,rt ir,i-iiitriiliiii-ifruifitenporrrv 3lpporb rhrn uc riiiirc-rii-irtc'. irrin5 -nrinutri rflir nrnint ofir,i-cui-ir-'ioo,piii.i- rnc.rft* tha-fngtrlhtfoi or Jrir,-Jieporti ir-iirrtlc,the.rnstrl rrt{on of rupporii 
-it 

i i i '  lc ionltnrec--'unlr rt relst thc arnfirurn nsnbcr rrr fnstrrrrd rsrl!:!!cd tn the lpprovcd plln. tf thc fnsttlirtion or
trn?3t rusporrs fr_ nor r*rtrd uiirrrn--io-iinJiirrrrer thc roirrno cyirl-t;-il;i;tli, 

-iri;;,{-ilpeorts
rhrlt Dr Insrrltio-in'ir,i'.iiili'crt on 5 foot c!n'Gr3.



l .

5.

(c) Only those pcnons.rngrged In-lnstrlllng tcnporlry rupports rhrllDc rlloec to o'rocscd D?F;e_ini"ti!i-;;';i pli,.n.nt ruepor$ ,nttt
lenporrrv.ruppbrtr .I.-ii,iiitili. 

-iiriil 
;;y;;rson procceds Inby

?cP!!ltly. rupgortad rcof , r irrorouglr-virgai iirmlnrtton of the unsupportrdFoor rnd rlbs rhall bc nrdi. lf thr'vtsuii-crrni;aiiiti-ioii ili aia;i;a;--tny hrzrrdous condltfon, pcrsoni eiociiiing iiioy pcnnrnent rupgorts forthe.purposa of testlng itri rooi-uy irri souic'I.i i,turrtion oiloa rnc
!p!.tltns r.upports rfr'rir io-io-fu trr-siuliJn-ino- 

.l-r'lri'-tc-iiiirn 
5 f:rtI lcss f f Indlc'tcd on sketch 64.p.-tbl-oi-i ' t irpotrry or D!rmnrnt 3up-Polt. If hrzrdous condltfons-ire ceticieo, iirlectrie-rciion itrtt tetrhen to glve rdequrte prote-iton to the rorlncn in thi Irii-inrolved.

l!t1.ln:i:1!!ry ?cTlPngnq lusports, tempo*ry supports nay be rcposriloned
:: l l ._l:!yi l!e Indfcated on the rttachld skitcrr'(ros.p.2b l. i frercr. i i
*-::,n::il1!rf to renove tcmporrry supports (other than thise speelfiid
:fy:r.?.If! ?e.T,anent 3upports lre fnstallad, tuch ter:rporary rirpportssntll De renoved by.rome remote neant, or lnother ternpori"y sirppoi-i snallbe lnstrlled ln rulh r mnner inat thi rorknan ie*irrlg irti iultort renains{n r. suiported r3a. 

-xeini-or-renbrii 
or iuih rupports shall De rpprovcdby the Dirtrict hnagcr.

lfork such ls cxtcndllg tlne curta{ns, other vent{lrtlng devlces or nak{nEnethane tasts lnby thi roof bolis srriti not bi dsne uniesi l-riniinuilii"'
*:..1i?o.l::L:rpborrs rre tnstiil.a. Thia nini'u' ii ippricfiii onii rrEney tre rlthin 5 fcet of the frce or r{b rnd the xork fi'done betreeirsuch supports lnd the nearest face or r lb. ottrei netrroas;i; t ,o; iai;gtenporrrv r.upports for this ror[-*ii ii-icciil;l ii;iliriir[i-erotectronfs provlded.

5' lfhere rahrbilltrtlon rork ls be{ng done, the follorring trrnporary supportpattern rhall rgply:

! '  l lhcre bolts rre belng rrp!rccd fn.fsolrted fnstanecs (such ls xhere
gguiPmnt has tnoclei loits loosi! one-isrporsry support rhrll be{nstalled r{thln r rrclius of ?-iiit-iior-ciclr-o6tl-io-ti iipircii.

b. l{here srossbrrs or rrof bolts rre belng fnstrlled ln !n lre! rhereroof frilure ts {ndisatcd, i-ninimG ;? t"o-io,ri-oi ti*poriiy'-supiortsrhall be lnstallcd on not rrore thrn S-foot crnters rcrois ir,i ;ii[ 
-

i0 thrt t!:I9lt tn.progrgss ls done-beireen the fnstriiic-iinporiiy
tupports rnd rdequate p-nnancnt 3uppor$ In lound rcof.

7' (r) ttnere loose ruterlrl ls being trken downr-r nlnlmunr of two ternporrry3upports on not mre than 5 foot-centers rtrril bc lnstrl'led betxeeir ttrenlner rnd the nuter{al belng iiien-ii*n-unilss luch rork crn be done fronIn trea rupportad rdequrtely oy panrunent roof supports, a

I



I

(tl ro enrblc ?h:n to perform thclr dutfcg froq r rrfc porftlon r{thoutcrporu.r to fri lrng Bteiflr, . i l; ; i;; i i i l i i- icig[i ' inb aasren rhriltc prcvtded on rtt-rEii;-i;i.-geripiirii cxcepr hrulrgc rqu{pnentr rndluch bar rhrll be used fr.l.ptyirig iotrn-foose nrterlrl. (Thc lcngth of. bar rhalr !e quriruil-rot'.td i;;; i irirrla rn ftg ure, f.!., constru*ronln!!s. rcoffrlt ri i i i, ' i icJir,l l-iri i i i '11.., rrqutrc r btr of .ruttable-  
l cng th .  )  

- -  - r -  r  - " !

3' All rnetal Jrcts rhrll De fnstrlled rfth r crp urocl betreen the Jrck rnd
ll'olSlfounrcss rn o'risiiil;;;i';'ii.i. o? nit-friiffi; i6-siriie-iiches

e' 
li?iTl'i'iil !!rii'i,']iii,$'fi I'il:;':? rf,l$l.ll.f;.i:,':i:1,0ffi.lnchorrgl-horfzon of ltre-boiii-tiiri ,i[i 'to derennine the nrture of thettratt' sugh test hoiei ifaii Ei-liriiii rt {nt*vrls nor to cxsced
;!o41:=-feet. The trst rrore-ir,rir-6i'iiir[; i;i;' 6; ;;; axarnination0r r roof.Dglt gl 1 lgngth cqurl to-(or grtatei ir,ifii 

'til'required 
tcst

33]!,f:fh 
nrv oc tnstiiiec ino tiiniinel eio'iaiJ-il.iJit. rnchorase ts

l0' {r} stcecuts shall be startrd only {n lrlrs that rre supported rfthPennenent roof.rupports. rnra-ihi instaiiitiiin-oi-ioiiliinii rriijrttfs requlred grioi-io-iiirtini irri"ir;;il, luch rupports rhall be rhownon r stetch. 'nce the sicecit rris-uiin-i6rpiile;;'fi;-itl.rut rhall betupported by-r{ther tenrgorary 0r perninent supports prior to rorklng lnthe lnterscition.

Ill-9lt!rg. developngnt. rxqrp! rhere old rorkfngs lrc rnvolved, nlneopenings shrll noi oe tioiea-lrrriJiit-tnii insupp6rteo-rrtri. lthen rnine opening holes trrrougrr-rnto-i'pcilirnttJ/_supported :ntry, roon,or crosscu!'!hg-lnterseitton-so-cliaieJ-iriait-oi ' ioniiaiieo unsupportedtnd no rork 
-shrlt 

b€-d;;;-in"oi-tiiy'ir}r-intcrrrctfon sntit strher:
(l) The.newly cr$ted oPenfng fr gennanently supported rs fqrdicrtedfn the rpproved rooi-iinirii [iii-, ori

(f f 1 The newly.crertcd.ogenlng ls ilrnbered off y{th rt lcast tro roxs' 0f posts-lnstrlltd on noi nore than 4 foot cantlrs lcross theopcnfng.

tl' An rpprovr!,. clllbntrd torqur rrench thrt yftl Indfertc thr rcturl torqueon the roof. botrs by r dii:it-ririini iiiiir il ilyil;; ;; !.ch roofbolt fng mchrnc-in-6p.rai i ln. 
1 uE *vrrut, .  ul

t2'  tnrtdfately l f ter thc f frst.bolt . fs lnstr l led fn c.. t ,  glr .e. the torquerhall be tlsted rno itrirciillq it'icili'6ii-roor uoit 6ri-of cvcry fourrhrll be trsted uy r-quriiriil ;;d;;:' ii-rny-or irii 6oiti tgtcd do
ll:, {:l, r:l ll, }.k, f:;l t,, l:ifi.;Ufi ; rf ii,iii r ii, pi,, iiii iy -in_



tf tha mJgllty.of thc tolts rtfll .frll outsfda thc rrqufrcd torqu! rrnge,nrc!*!rv rdl.ustnnrs rhrlr . l. n,de-fnmdili;iy.---Ii:';il;, ir,cii-rcjuiij

iltt:ili:iliift,ll;rr.- iii,:?Il*r l;tii:*? iiI li lriiii:iu t: iiiii::r9! '  p.strr crlbs. or Gro3rbars-rtral i  5i tni irt i ic.- 
" '- l

t3' A rpot'check on. torques rh.rll bc nrde durfng :rch Z4-hour gcrfod on rt' ' lcrst one roof loit-Jut ;ilir;i iln'riii'thc outby corncr of the trst
" opcn crosscut to the frcc. sgcfi i;;qil;iiiis riiniiiiiiry only tn rd-vrnclns rectlons fn rorking piiili-;il;r;ile 

-ioai-cliiini'lny 
sortton ofthe rformentloncd Z4-hour ecltoC.- 

r' --"'

Jh.e. rrsults of thcse tests rhrll bc recorded ln the onshift :xrrninailonDook- The r:csrd rhali-;il ih; ;*i;;-oi mrts tcsted rnd number rbovernd Delew the raqulred rlnge.

If the rrsults lhor that the naJor{ty of the bo'lts trc not Daint!{ning rtlcast' 'l{+*-root-pounds o?-ti"iui'oi ruri'i6.ill ,i-to rhere rh-y
GIi9. i . f foot-poundsortorq! ,e,3uPPlerrentrrysupport luchrg
rcattt6-rilTTd6T-56-lii' ioiger rooi-bo-iii iru, rdequrte lnchorrge, posts,crtbsr or rossbars gtiaii 5e rniirriii.- 

"

t4. Posts lnstlllrd under roof _thrt fs crrckad_, brokenr oi tusclpttble torloughing sl.l J irve _r-iiioii-iri-oiilil-itanr, or srorsbar betreenthe post rnd the roof. ite.r crissbrrs'oi glrnks rrc tnstitiii,-iii.yshall be blocked to rquatty oritii[ril-t[i ioia icrois-t[iii-ic'igiii.'
15. Posts rhall  be lnstrl lrd t lght rnd on rol ldtro rooden redges shall bi Ised to insliii-r
16' I tytply of-suftable roof support nrterlll, fncluding t$porrry supportsrufficfent to.s.upporr the roo?-a,lrin;-;il'iorpieie iicil Ii nri,rng,'- 

--
rhall  be provldg{'rs cios: rs prrcticable to ir irr-roi l ing-t lce. (Erchphn shrli rpecrry rhi iiirtiol r;;'f iripri-oi ;;il'iitriiiis.i--"'

orPlrtcs dlrrctly rgrfnst r!of.rPlrtcs rgrlnst-*aid.

foot{ng. tlot spre than
post.

10



t8' I ruftrblc 1of lound{ng dcv{cr rhrll Dc ar.ovlded rfth rll rpbile frcccqu{pmntlgl::?t^!1t1pe cqripmii.- ii ir* rorr,'.i *i *G not oe*-rtors or helpers-on ruc[ rqr]tpiini-io iit'cmy-r rcof rounainf-acviic,luch dcv{ce rhrll De ryrltiuti iiihi; io-rcit 6r-utiir iiiliii'rrin.--'
t9r (l) |herc rcof frlls hlvt occurrrd rnd rt rll ovcrcrltl. boon holcs.

?ld^otT: !!i:!r:tfon sites tr,ri nqrrri nrevai oi-iiic rrof natarrrr,rE.v-r Dy Drrsrlngl.uy rfpplng xlth r contlnuous n{nfng archlnc, bycuttf n9.rf th,r culttn-g nrilrtni,--;;i;y-;lie, rrrnsl, thc rcof rhrltDe consfdered unsuppoited. _ li 'nincil'rii '-r.qrlred to cntcr such rrcas,:tther to trrver ovir gri rliirn'iiiiiriii,'td ctiin-it-Jpl or to pcrforar0ther duths, the noof rhrli F;;iijii.i'rjeqriiliv.'iii. nrnrsemntshrll devfse tnd hrve poiiea i; i l i i i; i-it tr,d ii ini-oriutn unsupportedroof a plan lncorporrting ttre ioiio*iiii eiocedures:
(l). Suctr rorl rhrll be under the dlrcct lnd, unlcss the nlners- lrr spectlllv trrtned to do luch rork, ionstini iupsrviitonof r certlfiad pcr3on.

(tt1 Adequate temporrry rupport on not sEre than S-foot clntersrhall be ret rt the rife of the frll rhere rorr-ii to bettarted. A ninfnun of-four gosts or Jrcks rhrll 'bc used.
(rll) Tenporrry tupport rrent{oned rbove shall be rrplrced bvgermanent supports (roof bolts rnd/or posts) ind rdvr-ncedts ctelnup rork grogrlssls.

(tv) Boltlng or tlnbrrlng rhrll prsceed frorn pcrnrnrntly
rupported roof to the tcrnpoirry rupports'hfora ot-n$
rcr!. ls perfonred rnd rooi supiorti'rhall-bc rcvincc' ls the clcrnup rork progrcssci.

(v) lthere necesslry to lord nrtcrfal bcfora support crn be
tetr 3uch loadl-n9 rhall be dons from treas'if pcrmrnant
un6er supportcd rcof rt rll tll:s.

(vl) llhere fcrsfble, perrnancnt rupports rhrll !c alrcrd ln -.
the cntire fall ircr befort iirding 3trrts.

(u) -lrf roof frllr- rnd otl,rr. lr!!s ln the rctlvc rorkfngs rhlre thc nlnercof natcrlrl hrs bcen iinovac iionr tts nrtrrii-toiiii6i-ti rny nnans rndts nor befng^clcinla-un_-ll,iii ti'iiisi.o iii lt uch cntrrncc to thc rrcaby rt_rarst rro.rori ;i ilfi iir'iil'iqiirriinii-i;il;ii.i on not lDrethrn j-foot scnters reroii-itrc'opriing.--

20' 0n hrulrglw?Isr r!!-crogsbrrs or blrrng shrll br fnstrllad rlth 3one rtrns0f tuPPort thrt xlll prrvtnt thc bmr,r or crcsrbar fron iititng i; a11|-"-cvtnt thr rupportfng legs rrc rccfdcntly dislodged. (Th! Dl3[rlit-iiinaor
Fr-utlllzc thls raqutrimcnt, or-xrive itrtr rrqitrc,trrit on-i-;iil;by-;i;;'Drl l l .  '

11



21. Plrmrncnt roof rupports rhrll not bc ncovcn:d unless thc operrtor irsfncluded r drhf lii-lyitiii-ior'iuctr rcc,oycry fn ure rpprcved roof controlg l t n .  
- -  - ' v ' r ' ! '  r ' '  '

Drvfccs. luch rs rphrf crl nlherrr.tnglc-rrshcrs, or rlottrd rood r;dgcs,rhould be usrd to cornpanlrtc for-ir,l iriirl-riiin-ttof bolts rrr lnstrllcdrt nrslls srcater urri-to-iilihil.iiiicrlliii, * trri rooi irne.
All roof bolt rnt*frrs^rhril !c rtorsd rnd handrcd fn ruch r nrnnrrthrt y{ll nintnrt:e rusltn!-inaTiiii,,,iitiil "-"-

al.

- 23.

o



Or.

2..

t.

Pcrsons rlsponslbh for fnrtrllrtlon of nsfns rhrll bc fn;tructcd lnlrfc hrndlfng grccrutions roi-iucrr-ntiriii i l- .
lhc. nlgt{onslifp brtrtrn thc hors dfmnsfons. lrd rfrc, rnd the rricrnd ntr-':*rr or ris|n ar;!ri6.;'i; ;;iiiililidiirori,'rc.-iriii trrrn-Ing rnd supervtsf on i[aii:5i-irirril-G;sili prop.r Insrrrrruon.
l l l.srfcty Prcerutfons rrqufrrd In tle rcaulrr root contrrl pln rhall
!??lv':?xcept xos. _, 

-(ir,i-iiiqic 
cr,ecis Jpciriitc ro,convrntlonal roof b6'fts-;-n6fiFFiy. i 

'-'-

lirtti groutad rods shrll be fnstallcd rs soon rs possfblc (to be deter-nlned on r nfnc-to-n{ne b!sf3--;arraity-noi-;;; iffi i'toiii)-irte'.

li1;ilii i:,'*islt,!ii'iil;, ll: t.**lTi;, !.i!;i#;:i!#*i.il."rcof boltins nrchines rie cqurppcc iiir,'lici'pii;ri-riffiiil;pport .
(r) Erccpt rhen the Dlstrlct llaneger hrs dctennfned thrt aora ttrrn5. ni n utes r re -nce dea, .inmeoi i ti ti;;- 1 ;-i;[ rtrctii-io 

.r,iln' 
thrtthe fnstrilatron of iuch trmporar! rupporti itriiilc-lliiilanot lrter thgt 5 rrlnutes eftiq nriirng'6i-irte-iui'rs-c6iiiiicotnd' rfter the rnstarrrtron of ruih irpio*i i; r6ri;4-ir,.fnstrllrtlon of ruoports inrit [i-iontiluii-nniri 

-ii-iiisi- 
uteminf'un n'rser *e installcd rs-rcq;i;e-i; tr,i-ipprorii-itrn.

$ll groutrd rods tnd convcntf onrl roof bolts rhril not be fntrrmfrcdsnless they lre clther used rs rupplernentrry rupport or r rystanrilcslan hrs blen rpprorco [i-irre-oiiliiit liini,gc;-i;; iooirnrni-ir,i t,oroof rupport lyitcrns.

Drfll rtrel shrll,be rqurvrlrn! fq lclgth_to trhc rcds wcd or rdequat:lyanrked to rssure. ttre piopei troic oepirrl-.giih?rrii-loii-ir,iir--m fnladthe cnrtra length rtt[ iiitnl---

l .

, . (r) All rcsln groutcd rods rhrll be uscd rlthfor use rt the itni.--

(b) Eearfng platas rhrll bc fastrllcd tlgtrt rgrfnst thr afnc r!of.
Thr resln rhrll not br urrd rf nrnufretunr't rrcurn:nded rhelffs trcradcd.

(b), Rasfn prckrges shrll bc arotrctrd forrn rrcrssfvc icrt rnd cold
lurlng 3tortge' rnd shrll not be us;d fn rrtrs rh:r: tlrc rnrb{rnt trro-crrture frlls ou$ldr the rrnge reionrrpndia ry tfic mrnuflcturtr.

burfng plrtcs rpprivad

8. (r)
ll fc

o
13



(.1 Srol:n crrtrfdges of rrgln or crrtrldgrs thrt rhon rfgns of dctcr-forrtfon rhrll tc rrnpved frqrr ttu uncirgiirrc-ioition oi itrc nlne.

!l!...*:ln groutcd rods rhrll bc Instrlhd fn rccordrncc rltJr trhc runrrtfcturur't Egfimndrtfons. 
.

t. For tcst purposes_thc flrrt rrsfn grcutrd rnd Instrllcd In:rch cycl:tn clch rorklng plrce, rftar r-alnirnurn curfng tire-of-fo mnuiis. itittbc chccrad r{t[ i toriui iicnirr iiili rniiiilrii"ir,I'riiri'ii;;-;fi;;
tnent 3.uPPor! .rnd grlor to rrnpv{ng lny lcrnporriy supports. Ttre-toiquerpplf ed should-lt. i5o foot-pounds.- 5tt'ouic"I,ne roa turn In $ri--[oii,-i-lrqond rod rhall br tcsted in the tr*e-rtainir. ir ttrts roC riso-i;rns.ncsln lnstrll-r.tlon rhrll bc dliionii;,rrd uniti riisJng-tir-riiiuri-oi-'
the rcsln ls detenalned. (n ciiit-typi-tJrque rtinitr ls-rcconrtrendedfor this test.)

qAFETv pnEqAurloits_:sptctAl n00F coltTnoL -ptArr
Becruse the nunber of nlnes hrvfng r rpeclrl rcof control glrn lsnfnlnral rnd the trutude ai 6;iiiron-in-iiiriiimnii-iiiriiri ibspeclal-roof control pla_ns fs ro great, {t-ls bili:vid'$rit irrityplccrutlols to be tnciuded In i'rcf, piins-irriit-5i'iirnuiilia on-ra{ne-to-nfnc basfs. 

" --
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"o
R00F suppoRT (ATRS) SAFETY pRECArrIt0ilsAUTOI'IATED TEIIPOMRY

Roof Eolter
tlTlqgtr'.'
1.  _  LEE IOn5g

ilodel Serlal
lmler ]fr.nnber-  / t . -

T0l -43 3624

tllnfmum Load
Ca.rvfgq Cap?cltv
8000

' 
Z. LEE NORSE TDt-27 4001L748 8000

3.

4.

5.

B. I fgi:!.red.professlonal enqlneer shall cerfify.that each ATRS ts capable of
lupporting.the lb9ye. ninrrrum-toio cii:rying-iiii.ttres. Evidence of thecertification shalr be furnished uv-at'tiif,f;a'; piaii, ri6ii,'ir otherrppropriate marklng to-the ATRS syitem. 

-rriitin 
ev{dence of tJrls certl-f ication shall ue ietrrnic oi u,jopiritoi ' '---

Tro.safety Jacks must-be kept on the bottlng machlne at all fims to beused when ldverse.roof conciiions rre encouitered ano tht auiimated supportdoes not supply rdequati pioiiitton ior ir,i uJiter operator.
lfo one shall proceed lnby the automated temporary support system unless anlnlnrurn of 2 tenrpopry sirpports are-initii[e.- irrii'iinirdii; appltcable
1l{ lf the suppbrts ire-n6i rpri ir,iii-5-iiii-rpart, rithrn 5 feet ofpermanent support, face, or rlb and ihe-yorili'ooni oei*eln-luirr supportstnd the nearest face or-rlb.

]lglgs wlll not be drllled or bolts wlll not be lnstalled to the left orright of the outer root-iontail potnti-oi-ir,t-automated temporary supportsvstem unless the coal rlb or-i iempdiary Jiippoit fs wtthin 5 feet of theseconttcts. -- '( -- -- '

The automated tempor.ry support system shall be plrced firmly agalnst theroof not more thair 5 fiel-iioy-$,1-iiit-iir'oi permanent supports, beforeIny person proceeds lnby pern[nent support. 
t

F,

C' There rlll be no fnstallrtlon of roof bolts lnby the temporary roof support.
H' The controt1..l:.:t1ary to-posltlon rnd set the rutomated support shall be'located 

fn such a nanirer tirrt they can be operated from under pemanent3upport.

I' A check vrlve or equlvalcnt protectlon'shrll be lncorporrted In the ruto-nrted temporrrv.3qPport sftiq !o clininrte *re aantei-oi-ioriipil-tr,iougr,
a gudden tois of niciiriic'?iJiii iioi'i"i"iken hose.-

15



F .

-2-

I*-tyl.rltl-Ipof ,rpport, ls requf red fn the rpproved roof controtPr|n oo not rpply. rhere the roof doltlng nachlne'is equlpped xlth thercceptable ATRS iyqtqm. Th{s does not iriiiriii'gte use of ternpdrryysupports rhere needed to nrke necessary'tests or-iit-ieniitiiiiit purposes.

I!:1ttltng.ln flgure P.Ie shows how the ATRS systern shall be posttioned 3tnd-re_-posltloned-rs bET[Til'g progresses, rnd shoirs the sequenie'of i
lnstallatton of rrof uolis in-a-iypiiJi'f;; i.ea.
The^drawlng !n flguree-lg_ shows !n ptan v{ew, the ATRS safety rrrr sup-port rnd roof contact ilEFiEes, rlth Oimensioni.

tt shoutd be noted that certfficatlon or rpproval of an ATRS by equtprrcntnanufacturers does not constltuie rpfrorai'or-in nins-jyiiei ii lieu of
lemporarv supports.^ (!n!r the Distiiit-nanager-or hia #f;seniative canlpprove an ATRS system tn lleu of ternpoiiry-iupports.

L.
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TYPICAL MINING SEQUENCE

NOTES:
I . ON..II,ARGER PILLARS.

MORE CUTS WILL BE
NECESSARY AND PLACED
WHERE NEEDED ! .I

2. MINING MAY PROCEED
rN MTRROR IMAGE

SE.AM ALLOWS

ROOF BOLTING WILL BE
rN AccoRDAltcE w/eeenoveo
ROOF CONTROT PLAN.

scALE 1"=50 '

-l

T
6 '  A S

I

GENWAL COAL COMPA$Y
CRANDALL CANYON MINE
P.O.BOX 1201 HUNTINTTON,
FEBRUARY L7, 1986

t7

l -  20'  MAX.

UT



5 ' ,

Ft'*
5 '

, .

a

a

MTNIMUM TYPICAL F'ACE ROOF SUPPORT

ROOF BOLT

GENWAL COAL COMPANT
CRANDALL CA}TYON I.IINE
HUNTINGTON, UTAII
FEBRUARY 17, 1986

)

o

a

a
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ATRS PLACEMENT AND BOLTING
SEQUSNCE

OPERATOR CANOPY

OPERATOR
CONTROL STATION

l
FUTURE ROOF BOLT LOCATION

INSTALLED ROOT BOLT

SCALE 1"=10'

GENWAL COAL COMPA}IY
CRANDALL CANYON MINE
HUNTINGTON, UTAH
FEBRUARY 17, 1985
ACK
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TEMPORARY SUPPORT PLACEMENT I{HEN ATRS
IS NOT IN USE DURING BOLTING CYCLE

jx j xxlTEMPORARY SUPPORT
( ;acx oR ttugeR)

a a a a a a a a a a a

a a a a a a a a a a a

. a a a i r f a a a a

a a O a a a a

a a a a a a t

o a a o a f a

xx
a a a

o l a a a a a a a a a

a a a a a a a a a a a

a t a a a a o q a a a

]:::FB.L' ]::,r
1l

I
I

xl_
a a t

a o a

a o '

'r-'l
I

I
I
l:.

. a a a a

. a a a o

a a a a a-l: .
I
l

3

o a a

a a a

4

SCALE I "=20 '
GENWAL COAL COMPANY
CRANDALL CANYON MINE
HUNTINGTON, UTAH
FEBRUARY 17, 1986
ACK

20



.PII,LAR PLAN
DETAILED MINI!,IU!4

80 'x  go '  c -c
TIMBERING PLAN

coB

g '

a

t F '
;

a a a
G r

a
a

NO PART
LAST PE
ASSOCIA
TIMBERS
RIB .  (
ENTRY W
FINAL
ANGLE O
CUTS IN
AS CUTS
cuT s SHOT{N. ( SEE GENERAL
SEOUENC
WHEN E CUTS 1-5 AND
AND IIM

S E Q U E N C E s  A .  A ,  1 , 8 , 2 r C r 3 r D , 4 , E , S r F r 6 , G r H r 7 , 8 r 9 , I , 1 O r J , l 1 r K r L 2 , L r  1 3 , M , N , 1 4
o,  15 ,  P ,  16 ,QrL7 ,R,  rg ,s .

B ,  A ,G,H,7 ,8 ,9 ,  .SAME AS ABOVE.

c ENWAL'COAL''COMPASY.' ;:.'
CRANDALL CANYON !{INE
T{UNTINGTON, UTAH

B
A
R
R
T
E
R

P
I
L
L
A
R

c
a

PROCESD
PREFORM
RT.

ITHIN 5 '  OF THE
Y DEPENDING UPON

TO A 16' ROADWAY
IFFERING NUMBERS
WIIERE NEEDED AND

WIDTH.
OF
TIMBERED

2L

I

a  a  l o

T .- l

J . o

B

K.

OF A MTNERS BODY OR LIMB WILL
ROOF SUPPORT, EXCEPT

D WITH PLACING TEMPORARY SUP
!{ILL BE PLACED ON 5' C-C AND
EREFORE TIMBERS SHOWN WILL VA
DTH.  )
SH ON PILLAR WILL BE TIMBERED

CUTS MAY VARY, RESULTING IN
FENDERS, THESE WIIL BE PLACED
SHOWN.
ENCE IS ONLY RELATIVE TO PI

FOR ENTIRE LINE.  )
IER PILLAR IS NOT MINED DEL

| , "o" ,  r "=20'



TYPICAL PILLAR EXTRACTION SEOUENCE

I27 l*.W*
L !,L

lzz I

*74,, I  17 l

,nffi,"w,
l rz I
Vzz,TW"

CUT SEQUENCE:

NOTES: 1.
2 .
3 .

4 .

oPTroN I (g ptr,r,ens)- curs 1-29 As sHoWN
NOTS- CUT 2L,25,26 NOT SHOWN, LOCATED ON

AD.'OINING PTLLARS.

op r roN  2  ( z  P ILLARS) -  CUTS L ,2 ,3 ,5 ,6 ,9 ,9 ,10 ,4 ,L2 ,L3 ,
L4  r7 ,  LL  rL7 ,  18 ,  19 ,  15 ,  16 ,  22  r23 ,
24 ,2a ,  ( 2L ) , 27 ,28 ,29

NOTE- CUT 2L IIOT SHOWN. CUTS 25,26 EXIST ON NEXT PILI,AR

oPTroN  3  Q  PTL IARS) -  L ,2 ,3 ,5 ,6 ,8 ,9 ,10  ' 4 , L2 ,13 ,14 ,LL ,70
L5 ,  L7 ,  18 ,  19 ,  L6 ,  22 ,  23 ,  24 ,  1271 ,2O ,
(25r ,27,29,29

NOTS- CUT 2I NOT STIOWN. CUTS 25,26 EXIST ON NEXT PILLAR

SHADED PILI"AR SPLTTS BOLTED ACCORDING TO PLA}I
SEQUENCE MAY PROCEED IN MIRROR IMAGE.
AS ROOF CONDITIONS DICTATE SEQUENCE }.!AY BE ALTERED TO
FULLY EXTRACT A PILLAR BEFORE PROCEEDING TO NEXT PILLAR
AS ROOF CONDIrIONS WARRANT DRI{GS. PAGE 22 AND PAGS 23
MAY BE USED TOGETHER.

5. PILI*ARS WILI BE TIMBSRED IN ACCORDANCE WITH DRWG PAGE

GENWAL COAL COMPANY
CRA,NDAI"L CANYON !{INE
HUNTTNGTON, UTAH
FEBRUARY 17,1986
ACK
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SCALE
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ALTERNATE PILLAR EXTRACTIO}I SEOUENCE

GOB

28

ffiE:
29

23

%frt
24

}B,ffi
19

9

%qi
l 0

(

I
I

I
CUT SEQUENCE:

NOTES:

oprloN I (3 prr,r ,ans)- curs l-29 As sHowN

oP t roN  2  ( z  PTLLARS) -  CU IS  L ,2 ,3 ,5 ,  6 ,9 ,9 ,10 ,4 ,L2 ,L3 ,L4 ,7
11 ,17 ,Lg r  19 ,15 ,  16  , 22 ,23 ,24 ,20 ,  ( 2L l  ,
27  , 29 ,29

oPTroN  3  (Z  P ILLARS) -  CUTS L ,2 ,3 ,5 ,6 ,9 ,g ,LO ,4 ,12 ,L3 ,14 ,11
7 ,  L5 ,  17 ,  1g , ] . g ,  L6 ,22 ,  23  r24 ,  ( zL r ,  2A ,
25 ,27  , 29 ,29

NOTE: CUT 2L,25,26 NOT SHOWN
SHADED PILLAR SPTITS BOLTED ACCORDING TO PLAN
SEQUENCE MAY PROCEED IN MIRROR IMAGE
AS ROOF CONDITIONS DICTATE SEQUENCE MAY BE ALTERED TO FULLY
EXTRACT A PILLAR BEFORE PROCEEDING TO NEXT PILLAR.
AS ROOF CONDITIONS WARRANT DRwcS. pAGE 22 AND PAGE ZgMAY BE USED TOGSTHER.

5. PILLARS WILL BE TIMBERED IN ACCORDANCE WITH DRWG. PAGE
6. ?Hrs PLAN wrLL BE usED wHEN ADvERsE coNDrrroNs pREcLuDE TIIE

USE OF DRWG. PAGE 22
7. No PART oF LrMB op A MTNERS BoDy wrLL pRocEED rNBy rHE I*Asr

PERMANENT ROOF SUPPORT WI1H THE EXCEPTION TO PERFORM DUTIES
ASSOCIATED WITTT PLACEMENT OF TEMPORARY SUPPORTS.

GENWAL COAL COMPANY
CRANDALL CANYON MINE
HUNTINGTON, UTAH
FEBRUARY 17, 1986
ACK

1.
2 .
3 .

4 .
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SCALE 1 "=5O '
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