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Reclamation Fill Stabitity Analysis At The Crandall Canyon Mine
Emery County, Utah
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RECLAI}IATION SOIL SLOPE STABI&TTV AI\T{LYFQ ̂  .^^, 
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ATTIIECRAI\DALLCAI\TYONMINEI JUL'J U I:J/ i I
EMERY COLTI{TY, T"IAfI !**.*--I Il*t

INTRODUCTION 
i u*n I)!\ 'rrorr ()ri-' ( lns Asu MtrtNc I

$

Ttus report presents the results of a slope stabilih, rnvestrgaflbh fffi;i*
reclaimed soils placed on previous disturbance areas. The disturbance areas are at the Crandsll

Canyon ponals and facilities af,es for Genwal Resources mine that is locarcd in Crandall Canyorl
anproximately 15 miles west of Huntin4on, Utah.

The purpose and scope of the study were discussed with Mr. Gary Gray, Rcclamation Engineer

for Gen*'al Resources, lac. Several slope areas were to be investigated for potcntial failrre of the

reclamation material placed over slopes disturbed by mine related activities. The invcstigatton

included review of previous stability rvork for the initial portal and pad excavetiorl road

expansron, storage pad expansion, revised sedimcnt pon4 scdimcnt pond expansion, and plrt

and section maps of the proposed reclamation for the area.

PROJECT DESCRIPTION
Ttle prcJ"cffi portion of Section 5, T. 16 S., R. 7 W, Salt Lake Bas€ 8nd

ivieridian. Two portal pads, an Erccess road to the pads, a coal stoctqile pad, and a scdimcnt pond

are being reclaimed. One road will remain unreclaimed as acccss to US Forest Service land.

The reclamation will be done usrng existurg borrow area materials and previously stockpiled
',cpsoil excavarcd during site constnrction.

SIIRFACE .AIID STIBSI iRF'.dCE DESCRIPTION
Thc srle rs l,Jcatsd close kr tJrc bottom of a prorninent ridge, just above the Crandall Creek

drarnage. Thc slopes ar: generall-v- steep. vaqvlng from 30 to 40 degrees to near vertical where

cliif t'crnrng santistoncs arc cxposcd. Thc Blackhawk formation form the upp€r portion of the
ridge rvrth alternatrng r:litf formrng sandstone units and slopc formrng matcrials consisturg of soft
to hard and ssnd shale and se.,.eral coal beds. The lower portion of the slopes is in the Star Point

formation which consists of ciiff forming sandstone separated by tongues of yellow to gray slope
forming shale

The reclamatron sorl will be placed over drsturbance that is gencrally on subsoils that can b€
placed in 4 classificarions:

i. Areas of exposed bedrock. This occurs on the qpp€r access cut for the portals utd
portal pads.

2. fueas where bedrock is covered by l0 to 40 inches t of silty sand with gravel and

cobbles. Paxts of the upper access road cut and portal pads are in tltis classification.
The lower access road (J.S.F.S. access road) is also in this classification.

3. Areas where bedrock is covered by 15 feet tof surficial deposits. The deposits
generally consist of silt and fine gravel between 0 and 4 feet; dense silty send with some
gravcl and cobblcs bctrreqr 4 erd 12 fu; and boulders md silty ssrd to bc&ock The

coel psd and scdiment pond embanknrcnt wc,re placed over this tlpc of metcrid.
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4. Arcas ovcr fill placcd forpeds snd cmb$kn€nts.
cosl storagp ped stdthc sdimcntpcrd crrbankmenr

SLOPE STABILITY AI{ALYSF
Thc computcr progran uscd to erm,hrdc thc stability of thc
circle feilrre is calld REAN{E (Rotdionsl Equilibrium
thgt is bescd cr a siruplificd Bistrop mctlrod of malysis. Ttrc @'&*
H. Husrg hofcssd of Civil gnginccring, Ihivcrsity of lftnbcky.

SOIL PROPMTIES
n sct of conscr"*ivc *it propcrtics was scl€ctcd aftcr rcrticwing data from a rcport by Edthet(
Enginecring, Inc., datcdNovcmbcr 9, 1990. Smplc FS-l is uncompoctcd silty grevely sand that
may have bccn s cornpositc of road bsse and ndivc 6U rnatcrid takcn from the fill slopc of thc
sufaac coal storagp ped Sanplc SS-l is a silty grwcly sand with calcitrrr csbondc ccmcntetion
tlr* was taken elong the north bsrk of Crsr&ll Crcclc Both surplcs wcre zubjcctcd to
unsanrretcd a:rd undrsined direct slreer tcsts to dctcrminc soil strength factors. Both of thc
scnplcs wcre nonplastic srd were in thc thc Lhified Soil Class SM. The soil sanplcs draincd
wcll an4 altho€h thcre was ryproximdcly 20 pcrccnt passlt€ a {2AO sicrtc, thc matcrial
contained silt md not clry Tre-mdcriel frour FS-l md SS-l reprcseirt the typc of nahral
mat€risl thst will bc used for reclamation fill.

SOIL MATERIAL PROPDRTIES

; :; : ; :; illltf,FJ:S:: ; : ; :;:
:,:,:,:D[hHIft':
i;i;i;l;i;i;i;:(fi{lil i;:;:;:

F9l 123.5 55 1600
s$l l l 0 6 7m

Stsbilitv Studv 135 & 200

Ttre 135 pcf uscd for density is for a sahrratcd soil. Thc int€ntsl friction nrgle and cohcsion wcre
rc&ccd to rcprcscnt fill m*srial thet is not as hidrly compactcd as an cnginecrcd fill such as thc
scdimcnt pond crnbcrlcnrcnt orthe coal storage pad

A 20 pcrocntpore prcssttrc r$io was uscd to account for potcntial sstuntion md conccntration of
$'atsr at thc reclmrdion soil-bc&ock contsct This 6'pe of condition would ceuse secps at the
toc of the reclarnetion soil slope.

ereas sdiliflild"tslutas of thc

[;,,, ,, ^1b
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Crenwal Resources" Inc.
Crsrdsll Canyon Mine

Reclsndion lvlstsrisl Stabiltty Anatysis
lv{arch 12,1997

CRITICAL SLIP CIRCLES AI\D FACTORS OT SAT'ETY

::fil[BU;rITt:,
,':,,'Un ,;:', BLtrYATI{|N'

,FSIIS{Ii'
,:,:W$til*::::

6Nortr Statio 48t.57 8043.79 103.02 t.64
9Nodt Sbtic 480.15 7929.5s 45.69 2.2r
9 South Statio 252.55 7873.85 73.73 2.4
l0 Norttl Static 406.3 7v22.5 l09. l l t .57
ll Nortt Static 385.E5 7957.75 148.33 1.40

The static stabillty for all scctions were above the minimum 1.3 ststic factor of safety . required

by D.O.G.M. to meet reclametion standards in the MRP for thc Crsrdsll Canyon Minc

The data inpU, ouput of fint and last stability circles and location of critical stability circle for

each run are affached Reduced plan and section maps showing the location of the sections and

the criticsl circlc for the scctions reviewed are included.
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Crenu|al Resources, Inc.
Crrrdsll CsrvonMinc

Reclsudion Nfstcial Stability Anslysis
N{srch 12,1997
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Gmwal Rcsourccs,Inc.
Crandsil CanyonMine

Reclmdion N{ccrid Stsbility Anslysis
lv{srch 12"1997

ROTATIONAL EQUILIBRIUM A}.IALYSIS OF MULTILAYERED EMBAI\TKMENTS
VERSION I.2I I..AST MODIFIED ON JAI{-IGgI

TODAYS DATE-0105-1997 RUNTIME =22:06:07

TilLE {E]!-AL CRAIIDALL CAI{YON RECLAIV{AflON SLOPE FOR SECTION 6+00 STATIC

FILE NAME :\bssic\qbbedne\g€n-6 I.SLP

READINGFROM FILE

NO. OF STATIC AI\ID SEISMIC CASES = I

CASENO. I SEISMICCOEFFICIENT=0

NO. OFBOUNDARYLINES=2

NO. OF POINTS ON BOUNDARY LINE I = 13

BOUNDARY LINE - 1
POINT X.COORD Y-C@RD

I 287.00 7850.00
2 344.W 7850.00
3 359.00 78@.00
4 384.00 7870.00
5 ,t05.00 7870.00
6 418.00 7880.00
7 n8.00 7900.00
8 500.00 7942.W
9 531.00 7950.00
l0 550.00 7960.00
l I 563.00 7970.00
t2 564.00 7982.00
13 571.00 7987.W

NO. OF POINTS ON BOIINDARY LINE 2:6

BOUNDARY LINE.2
POINT X-COORD Y.COORD

| 287.N 7850.00
2 332.W 7860.00
3 387.00 7880.00
4 4?S.N 7900.00
5 500.00 7942.00
6 571.00 7987.00

LINE NO. AJ{D SLOPE OF EACH SEGMENTARE:
I 0 .6666667 .4 0 .7692308 2 .5833333 .2580645
2 .2222222 .%36.364.4878049 .5833333 .6338028

MIN. DEPTH OF TALLEST SLICE = 2
NO. OF RADruS CONTROL ZONES: I

,  r , . . , ,  t - \ r .  ' . r o N  |  ! l ' . .  I  r A '  i \ \ l )  M t : l t t ' t c
l .  r  l A r  r , '

,4.'-" i' -<:F-#4w_oir'v'gsas<rrwjr 

' c '
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Crenwal Resources, Inc. Reclsnation Irdatcriel Stsbility Anab'sis
Crardail CrryonMine

ii ti'd C iO IPrtP) 0r i [i, A1[' ]ElD
RADruS DECREMENTFORZOM I :0
NO. OF CIRCLES FORZONE I = 5
IDNO. OF FIRSf CIRCLE FORZONE I = I
NO. OF BOTIOM LINES FORZOM I = I

FORZONE I LIl.rE SEQT ENCE I
LINE NO.= I BEG. NO.= I END NO.- 13

SOILNO. COHESION FRIC.AI{GLE
I 200 4 135

USE PORE PRESST'RE RATIO

UraH l)r,, ' isroN fjr i, [ ies Ano MrNtttc

UNITWEIGIfF**-ffi

USEGRID
NO. OF SLICES-6 NO. OFADD. RADII=3

PORE PRESSI'RE R.trNG.2
COORDINATES OF GRID POINTS I,2,AI{D 3

POINT I XCooRD. = 170 Y-COORD. =fl)50
POINT2 X€OORD.:272 Y-COORD. -7848
POINT3X4OORD.=580 Y-COOR.D.=8000

XINCREMENT:5 YTNCREMENT=5
NO. OF DMSIONS BETWEEN POINTS I AI.ID 2- 36
NO. OF DIVISIONS BETWEEN POTNTS 2 A}.ID ts 25

AT POINT ( 170 8050 ) TI{E RADruS AhID FACTOR OF SAFETY ARE:
231.7089 1000000
LO\I'EST FACTOR OF SAFETY: I(XXXXX) AI.ID OCCLJRS AT RADruS: 231.7089

AT POINT ( 172.8333 8044.389 ) mE RADruS Al.lD FACTOR OF SAFETY ARE:
223.4351 10000m
LOWEST FACIOR OF SAFETY = IOOOMO AI{D OCCTJRS AT RADruS = 225.435I

D^ATA RBIVIO\IED FOR RNPORT STITVTMIRY

AT POINT ( /ff2.817 &X2.541 ) ffiE RADIUS AI*ID FACTOR OF SAFETY ARE:
101.2713 1.64t088
99.84099 1.76T104
98.41063 r.9g86?/-
9698027 2.W517
95.54991 1000000
LOWEST FACTOR OF SAFETY = I.641088 A}.TD OCCIIRS AT RADruS = IOI.27I3

AT POINT ( M.317 8042.541 ) TI{E RADruS A}lD FACTOR OF SAFETY ARE:

EFFECTIVE:

JME Compodcs



Genwal Resourccs,Inc. Reclsnation N,Iat€rial Stsbility AnslFis
lrdsrch 12,1997Crandsll Csryon Mine

rm.2699
100.9075
99.54509
98.18269

103.021
101.5857
100.1504
98.71509
97.27979

1.664145
1.798382
2.0326X
2.stBtn

1.637418
1.763?84
1.984129
2.4,/'26t3
1000000

ATPOINT( 481.567 8043.791)TIIE RADTSA}ID FACTOROFT$AfF-IX,4&Eir,,. i,Al; r\Nr) t\irxruc

LOWEST FACTOR OF SAFETY: 1.637418 AND OCCURS AT RADruS = 103.021

AT POINT ( 4F.t.X7 8045.041 ) TI{E RADruS A}lD FACTOR OF SAFETY ARE:
t03.7755 1.657748
102.4005 1.79066
101.0254 2.022748
99.6504 2.502931
98.27535 1000000
LOWEST FACTOR OF SAFETY = l.65778AllD OCCURS AT RADruS = $3-7755

AT POINT ( 82.817 8043.791 ) THE RADruS AllD FACTOR OF SAFETY ARE:
102.0235 1.661688
100.6539 t.79fi24
99.28426 2.02786,9
97.9t63 2.509894
96,54499 1000000
LOWEST FACTOR OF SAFETY: 1.661688 AlfD OCCURS AT RADruS: 102.0235

AT POINT ( 480.317 8043.791 ) TI{E RADruS AI.ID FACTOR OF SAFETY ARE:
103.2|802 1.651432
102.0869 t.w2t6
100.6936 2.010725
99.30031 2.84257
97.907 1000000
LOWEST FACTOR OF SAITETY = 1.65 I 432 Al.lD OCCURS AT RADruS : I 03.4802

AT POTNT ( 48r.ft7 8043.791 )RADruS 103.021

THE MINIMTIM FACNOR OF SAFETY IS I.637418

JME Compmies



Gcnwsl Rcsources, Inc.
Crsrdsll CsryonMinc

Reclmdion lrtccrid Stebility Anelysis
997
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Genwal Resotrrccs, Inc. Rcclgmation lrdet€risl Stsbility Anglysis
lv{srch 12" 1997Crandsll Csnrron Mine

ROTATIONAL EQIIILIBRIUM A}IALYSF OF MULTILAYERED EMBAT{KMENTS
VERSION l.2l LAST MODIFIED ON JAl.l-lGgl

TODAYS DAIE:03061997 RUNTIME -21:57:24

TmE =CEl.trilAL CRAI.IDALL CAI.IYON RECI,AMAflON gfffin

SIATIC i r'.i.,.1.i

FILE NAME:\basic\qbkeame\gen-9nor.SlP {
i

READINGFROMFILE

NO. OF STATICAI{D SEISMIC CASES= I

CASE NO. I SEISMIC COEFFICIENT = 0

NO. OF BOLINDARY LINES = 2

NO. OF POTNTS ON BOLJNDARY LINE I : l0

BOUNDARY LINE . I
POINT X.COORD YCOORD

l 393.00 7st7,00
2 4t4.00 7830.00
3 426.00 7840.00
4 M.N 7857.W
5 470.00 7880.00
6 478.00 7882.00 ,
7 491.00 7885.00
8 507.00 7885.00
9 515.00 7900.00
l0 521.00 7906.00

NO. OF POINTS ON BOUNDARY LINE 2:6

BOUNDARY LINE - 2
POINT X.COORD Y.COORD

I 393.00 7827.fi
2 426.00 78,10.00
3 &.00 457.00
4 470.N 7880.00
5 478.00 482.00
6 521.00 7906.00

LINE NO. AI.ID SLOPE OF EACH SEGMENTARE:
| .t428571 .8333333 .941114'1 .S46154 .25 .2307692 0
2 .39t9394 .94'14444 .8846154 .25 .5581396

MIN. DEPTH OF TALLEST SLICE = .5
NO. OF RADruS CONTROL ZONES = I

RADruS DECREMENTFORZONE I =0

JME Corpmics

1.875 I



Cr€nwBl Resotfces, Inc. Reclsnetion Nfstdsl Stsbility Analysis
Crandsl CanvqrMine \dach 12,1997

NO. OF CIRCLES FORZOM I : 5
tD NO. OF FIRSTCIRCLE FORZONE I = I
NO. OF BOTIOM LIMS FORZONE I = I

FORZONE l LINE SEQUENCE I
LINE NO.= I BEG. NO.= I END NO.= l0

SOILNO. CO}IESION FRIC. AI.IGLE
I 200 ,O 135

USE PORE PRESSI.'RE RATIO
USE GRID
NO. OF SLICES- l0 NO. OFADD. RADIF3

PORE PRESST'RE RATIG.2
COORDTNA1IES OF GRID POINTS I, 2, A}ID 3

POINT I X-COORD.=2@ Y-COOR.D. :79t3
POINT 2 X{@RD. = 368 Y-COORD. =7817
POINT3 X4OORD.:530 Y€OOR.D. =7925

XTNCREMENT=5 YINCREMENT:5
NO. OF DMSIONS BETWEEN POINTS I AllD 2=20
NO. OF DMSIONS BETWEEN POINTS 2 AI.ID F 20

AT POINT ( 2& 7993 ) TI{E RADruS AI{D FACTOR OF SAFETY ARE:
205 10000m
LOWEST FACTOR OF SAFEIY = 1000000 AI.ID OCCURS AT RADIUS : 205

AT POINT (26s.4 7974.7 )11{E RADruS A}ID FACTOR OF SAFETY ARE:
195.1848 1000000

LOWEST FACTOR OF SAFETY: 1000000 Al.rD OCCURS AT RADruS = 195.1848

AT POINT ( 270.8 7966.4) Tr{E RADruS AI{D FACTOR OF SAFETY ARE:
185.3788 1000000

LOT/EST FACIOR OF SAFETY - 1000000 Al.lD OCCURS AT RADruS - I 85.3?88

DATA. REMOVED FOR REP(ORT ST.JMMARY

AT POINT ( M.4 WA.NZ) TIIE RADruS AI.ID FACTOR OF SAFETY ARE:
/10.23618 2.,188947
39.45625 2.75W
38.67633 3.21643
37.8964t 4.16246/9
37.11649 7.047W3
LOWEST FACTOR OF SAFETY = 2.488947 AlrD oCCt RS AT RADruS = 40.23618

i
I
I
I
I
t
I
I
I

t

UNITWEIGTIT
I
I
4 UIRH f)r,.,:.^loru {)u, (ias Anlr Mrxllc

JME Compmics



Crenwel Rcsources, lnc.
Crsndall Canyon Mine

43.92v22
42.94497

Reclamation Nlat€rial Stability Analysis
IUarch 12,1997

AT POINT ( 47E.9 7v2AsV2) THE RADruS At\lD PACTOR OF SAFETY ARE:
,f4.9135t 2.2jfj8f8

2.45967
2.816206

. J  [ ] r n , t l  I t r ' , , { i r r r r  i  ) t r _ .  ( ; r \ : i t  t _ \N i , , \ { iN tNc
AT POINT ( 430.15 7929.s52) TIIE RADruS AND FACTOR OF SAFETY ARE:
45.692n 2.210005
44.64904 2.3Wn
43.6053 2.R1908
42.fi1s7 3.4274t1
41.51783 5.57&27
LOWEST FACTOR OF SAFETY = 2.210005 AI{D OCCURS AT RADruS = 45.6V277

AT POINT ( 480.15 7930.802 ) THE RADruS AIID FACTOR OF SAFETY ARE:
46.51098 2.245097
45.52t9 2.447822
44.53282 2.8A3027
43.54374 3.541034
n.55466 5.808965
LOWEST FACTOR OF SAFETY =2.245097 AND OCCURS AT RADruS:46.51098

AT POINT ( /F1.4 7929.552 ) TIIE RADruS Al.rD FACTOR OF SAFETY ARE:
44.767 2.264048
43.77033 2.46,9091
42.793n 2.928791
41.8176 3.575498
40.84124 5.872989

LOWEST FACTOR OF SAFETY :2.264048A1.ID OCCURS AT RADruS: M.7467

AT POINT ( 478.9 7929.552 ) THE RADruS AND FACTOR OF SAFETY ARE:
6.t3r57 2.23trr
45.12191 2.42W
44.1t226 2.n5$5
43.1026 3.496699
42.W295 5.716574

LOWEST FACTOR OF SAFETY =2.231fi1AI{D OCCURS AT RADruS:46.13157

AT POINT ( 480.15 7929.552)RADruS 4s.692n

THE MINIMT'M FACTOROF SAFETYIS 2.2IOOO5

4 ' : l ! 1 , : ' ' l i F 6 i f f i

JME Coppanies



Genwal Resourccs,Inc. Reclmation lvlccrial Stability Anab'sis
N{arc}t 12,l9E7

Ii r$,ii c o iR lP' o iit i\'ll" ED
EFFECTIVI]:

-"*-'eq*l

t -- r /41v
JUL 301997 a" ' ,

SIOPE STABILITY . SECTION 9i- STA
SOUTESIDB OF CRANDALL CREEK

i  Ures DrvtstoN Orl. Ges ANp MtNlNc

JME Compcdcs



Ci€nwal Rcsources, Inc.
Crandsll Canyon Mine

Reclsnstion Ndaterisl Stsbility Analysis
\drch 12,1997

ROTATIONAL EQUILIBRnTM AIIALYSIS OF MULTILAY-ERBD EMBAIiIKMENTS
VERSION I.2I LAST MODIFTED ON JA}I.IOgI

TODAY'S DATE:0305-1997 RUNTIME :22.,31:19

TffLE =GENWAL CRAIIDALL CAI.IYON RECLAIUAilON STABILITY FOR SECfiON q-00

STATIC

m,E NAIvIE =\BASIC\QB\REAIvIE\GEN-9SOU.SLP

READINGFROM FILE

NO. OF SlATlCAl.lD SEISMIC CASES= I

CASENO. I SEISMICCOEFFICIENT:0

NO. OFBOUNDARYLINES:2

NO. OF POINTS ON BOUNDARY LINE I :3

BOUNDARYLINE.I
POINT X{OORD Y.COORD

I 190.00 7830.00
2 226.W 7800.00
3 262.W 7800.00

NO. OF POINTS ON BOT'NDARY LINE 2 :2

BOUNDARYLINE.2
POINT X.COORD Y{OORD

I 190.00 7830.00
2 262.00 ?800.00

LINE NO. A}.ID SLOPE OF EACH SEGMENT ARE:
I -.8333333 0
2 -.41ffi7

MIN. DEPTH OF TALLEST SLICE: .5
NO. OF RADIUS CONTROL ZONES = I

RADruS DECREMENT FOR ZONE I : 0
NO. OF CIRCLES FORZONE I = 5
ID NO. OF FIRST CIRCLE FOR ZONE I : I
NO. OF BOTTOM LINES FORZONE I = I

FORZONE l LINE SEQUENCE I
LINENO.= I BEG. NO.: I ENDNO.=3

SOILNO. COHESION FRIC.A}.IGLE UNITWEIGHT
I 200 /CI 135

USE PORE PRESSURE RATIO

JME Companics



Gcnwal Rcsourccs,Inc.
Crandall CanyonMinc

Rcclsmdion \datcrirul Stability Attglysis
lv{Ech 12,lW7

USE GRID
NO. OF SLICES- l0 NO. OFADD. RADU:3

PORE PRESST,JRE R.AJIIG .2
COORDINATES OF GRID POINTS I,2, A}.ID 3

POINT I X-COORD.:24S Y€OORD. =7977
POINT 2 X{OORD. = 183 Y€OORD. =7843
POINT3 X€OORD.:275 Y{OORD. =7800

XTNCREMENT:5 YTNCREMENT=5
NO. OF DTVISIONS BETWEEN POINTS I A}ID F 20
NO. OF DTVISIONS BETWEEN POTNTS 2 A}TD ts 20

,ri lCCl,li,ric;,l,r,'li"LF;ir)
6i;1'',p;111;'V[,:

. . ' - . < # i ^

I  ialb
I lul  3 o 19!]/  i
! r

{-*-"-*"."-""-**J

U.Inu Uiv' , ; icr i . l  f , l r i - .  djA: ANil  MiNtl tc

AT POINT ( 245 7977 ) TI{E RADruS AI.ID FACT0R OF SAFETY ARE:
r56.95X2 1000000

LOWEST FACTOR OF SAFETY - I OOOOOO AI.ID OCCTJRS AT RADruS = 156.9522

AT POTNT ( 241.9 7970.3) TTIE RADruS AI.ID FACTOR OF SAFETY ARE:
149.5916 1000000

LOWEST FACIOR OF SAIETY = IOOOOOO A}ID OCCURS AT RADruS = I 49.916

AT POINT ( 238.8 7'963.6 ) Tl{E RADruS AI.ID FACTOR OF SAFETY ARE:
142.23?2 1000000

LOWEST FACTOR OF SAFETY = IOOOOOO A}.ID OCCIJRS AT RADTUS = 142.2332

DATA REI\,IOVED FOR STIMI\{ARY REPORT

AT POINT ( 251.3 7875.099 ) TIIE RADruS AI{D FACTOR OF SAFETY ARE:
R.8889 2.458972
72.t524 2.5884
70.4t597 2.92717
68.6795 3.34189
6.94304 4.959418
LOWEST FACTOR OF SAFErY: 2.458972 Al.lD OCCURS AT RADruS - 73.8889

AT POINT ( 252.ss 7876.349 ) THE RADruS AI{D FACTOR OF SAFETY ARE:
75.64941 2.446155
B.Wn6 2.57348'5
72.t26t2 2.808969
70.xw 3.315836
68.60284 4910172
LOWEST FAC]TOR OF SAFETY :2.446155AI.ID OCCURS AT RADruS = 75.64941

JME Coupanics



Crenwal Resourccs, Inc. Reclametion N{stcrial Stability Anelysis
Crandsll CmvonMinc

2.435t49
2.5530y2
2.774391
3.255505
4.778#2 t ] tnu IJr l rs ton Ot t - "  Gns ANtr  Mts lNc

EFFITC'|lVU:I
AT POINT ( 82.55 78R.849 ) ffiE RADruS AI'ID FACTOR OFISAFETY
T3.T2B5
71.88978
70.0507
68.21163
66.37256
LOWEST FACTOR OF SAITETY - 2.435149 A}.ID OCCURS AT RADruS =73.T185

6 - . @ E f f x

AT POINT (82.55 7Yn.59 ) THE RADIUS Al.lD FACTOR OF SAFETY ARE:
n.59863 2.4*661
70.75484 2.55547
68.91104 2.773415
67.06725 3.254317
65.22345 4.7723?8
LOWEST FACTOR OF SAFETY = 2.438661AI{D OCCURS AT RADruS = 72.59863

AT POTNT ( 253.3 7873.849 ) TI{E RADruS A}.ID FACTOR OF SAFETY ARE:
73.84863 2.45t45t
72.48n6 2.5T8ffi
7031,|88 2.810982
68.548 3.315103
66.78113 4.9$nl
LOWEST FACTOR OF SAFETY :2.45145r AND OCCIIRS AT RADruS:73.84863

AT POINT ( 25r.3 7873.U9 ) TIIE RADruS AI{D FACTOR OF SAFETY ARE:
72.92862 2.4529t6
7t.L5344 2.5774p,5
69.37927 2.809133
67.@309 3.30995
65.8279t 4.890348
LOWEST FACTOR OF SAFETY =2.452916AI{D OCCURS AT RADruS=72.92362

AT POINT ( 252.55 7873.849 )RADruS n.72885

THE MINIMI.'M FACTOR OF SAFETY IS 2.435149

JME Compmics



Gsrwal Rcsourccs,Inc.
Crmdall CmyonMinc

Reclmetion Ndatcrial Stebility Analysis
\drch 12,1997

JUL 3 0 $97
1E

i -
i  t t -

SLOPE STABILIIY . SECTION hO 9STAilCON OII, GES ANN MINITC

NORIE SIDE OF CRAIiTDALL

JME Compmics



Genwal Resources,Inc.
Crsrdall CanyonMine

Reclsnation Nfaturisl Stsbility Anslfis
lv{rch 12,l99l

ROTATIONAL EQUILIBRII'M AI.IALYSIS OF MULTILAyERED EMBAI{KMENTS
VERSION T.2I T,AST MODIFIED ON JA}.I.IGgI

TODAY'S DATE = 0!05-1997 RUN TIME =22:13:10

TITLE =cEl.I\[rAL CRA].IDALL CA].[YON RECLAI\4AilON STABILITY FOR SECTION lOF00
STATIC

m,E NAME :\BASIC\QB\REAIV{E\GEN- l0- I.SLP

READINGFROM FILE

NO. OF STATICAJ.ID SEISMICCASES: I

CASENO. I SEISMICCOEFFICIENT=0

NO. OF BOUNDARY LINES= 2

NO. OF POINTS ON BOUNDARY LINE I = ll

BOUNDARY LINE . I
POINT X.COORD Y.COORD

I 402.00 7812.00
2 ffi.N 7820.00
3 477.00 7830.00
4 480.00 7840.00
5 492.00 7850.00
6 498.00 7860.00
7 502.00 7870.00
8 5l L00 7880.00
9 528.00 7890.00
l0 567.00 7890.00
ll 573.00 7910.00

NO. OF POTNTS ON BOUNDARY LINE 2 = 5

BOI.JNDARYLINE -2
POINT X.COORD Y.COORD

I ,m2.00 7812.00
2 fi2.W 7870.00
3 511.00 7880.00
4 528.00 7890.00
5 573.00 7910.00

{ l ' rqu Drt , : r r r ) r  { . } r i . -  t - i . r , i  i \pp 1t4tur1c

LINE NO. Al.lD SLOPE OF EACH SEGMENT ARE:
I .125 .9090909 3.333333 .8333333 1.ffi7 2.5 l.llllll .5882353 0 3.333333
2 .58 l.ulll l .5882353 .4414411

MIN. DEPTH OF TALLEST SLICE = .5
NO. OF RADruS CONTROLZONES= I

J}rdE Companics



Gcriwal Resouccs,Inc. Reclsnation Irdaffiisl Stability Analysis
Crandall CryrvonMine

RADruS DECREMENTFORZONE I =0
NO. OF CIRCLES FOR ZONE I - 5
ID NO. OF FIRST CIRCLE FOR ZONE I - I
NO. OF BOTTOM LINES FORZONE I = I

N{ffch lL1997

I

I
I,
I
I
I

i

FORZONE I
LINENO.= I

SOILNO.
I 200

109.1134
rcs.nu
102.8395

LrNE SEQT.JENCE r
BEG. NO.- I END NO.- I I

COHESION FRIC.AI.IGLE

1.568819
1.602,189
1.681?82

135&

USE PORE PRESSIJRE RATIO
USE GRID
NO. OF SLICES= l0 NO. OFADD. RADII=3

PORE PRESSURE RATIG.2
CooRDINAIES OF GRID POINTS l, X AI.ID 3

POINT I X-C@RD.:190 Y-COORD.:8150
POINT2X{OORD.=375 Y-COORD.=7810
POINT3X€OORD.:588 Y-COORD. =7930

XINCREMENT=5 YINCREMENT=5
NO. OF DMSIONS BETWEEN POINTS I Al{D 2= 20
NO. OF DIVISIONS BETWEEN POINTS 2 A}.ID } 20

AT POINT ( 190 8150 ) fi{E RADruS Ar{D FACTOR OF SAFETY ARE:
398.9837 1000000
LOWEST FACTOR OF SAF'trIY: 1000000 AI{D OCCURS AT RADruS : 398'9837

AT POINT ( 199.25 8133 ) THE RADruS AI.ID FACTOR OF SAFETY ARE:
379.669 1000000
LOWEST FACTOR OF SAFETY = I 000000 AND OCCURS AT RADruS : 379.669

AT POTNT ( 208.5 8l 16 ) THE RADruS Ai{D FACTOR OF SAFETY ARE:
360.3585 1000000
LOWEST FACTOR OF SAFETY: 10000(X) AI{D OCCURS AT RADruS : 360.3585

DATAREMOVED T'OR STJMMARY RE?ORT

ATPOINT( M3 7V22.5)THE RADruSAI.ID FACTORoF SAFETYARE:

;i li C tD llrl I P'( -r i i ., ,;'\r'll'lB jD)
EFFJECTIVE:'- -'"*--1

'11
JUL golggz l"

IJrqs Drr .  i ruN- Ol ;_,  (  lns Axo Mrur , rc
l

I.JMTWEIGIIf,*"

JME Comprdes



Galunl Rcsourccs,Inc.
Crandsll CsrvonMine

Reclmration Ndat€riel Stability Analysis
lr,{rch 12,1997

LOWEST FACIOR OF SAFETY : 1.568819 AI{D OCCIJRS er RAD"IUS:J

99.7t254
96.56fi6

106.7l l l
103.6608
100.6105

t.E77mE
2.53976

1.60635
r.690252
1.893496

97.5fi027 z.sTrTn
LOWEST FACTOR OF SAFETY = 1.569471 AI\ID OCCtjRS AT

IJTau l-)r, .": i i t ;r l  {) t t- .  t lns i \xO MtXtNc
RADruS= 109.7614

AT POTNT ( 407 .55 7922.5 ) THE RADruS Al.lD FACTOR OF SAFETY ARE:
108.0604 1.573135
105.0087 t.609432
101.9569 t.692692
98.90513 1.895195
95.85336 2s78,268
LOWEST FACTOR OF SAFETY - l.5Rl35 AIID OCCURS AT RADruS = I 08.0604

AT POINT (,t05.05 7922.5) TI{E RADruS Ar{D FACTOR OF SAFETY ARE:
109.2684 t.570748
106.2259 t.60n52
103.1834 1.691897
l00.lif09 l.\g$Tl
97.09839 2.58rcn
LOWEST FACTOR OF SAFETY = 1.570748A1.1D OCCURS AT RADruS = 109.2684

AT POINT ( 406,3 7922.5 )RADruS 109.1 134

THE MINIMUM FACTOR OF SAFETY IS I.568819

JME Compmies



Cr€nwal Rcsourccs, Inc.
Minc

Rcclgnation lvfarcrid
-igd*,#E

Urns Dlvtston Otl, Ges ANn MtNtNc

SIOPE STABILITY -

EFFECTIVts:

JUL 3 0 1997

NORTII SIDE OF CRANDALL CREEK

JME Cornpmics



Genwal Resources, Inc. Reclamation lvlatenal Stability Analysis

ROTATIONAL EQUILIBRTUM AI{ALYSIS OF IVN'LTILAYERED EMBA}'IKMSNTS
VERSION I.2I LAST MODIFIED ON JA}I.IG'gI

TODAIIS DATE=0105-1997 RUNTIME =22:18:37

TffLE =€El.iWAL CRANDALL CAI.IYON RECL-AMAflON STABILITY FOR SECTION I l+00
STATIC

FILE NAI,IE :\BASIC\QB\REAIv{E\GEN-I l-l.SLP

READING FROM FILE

NO. OF STATICAIID SEISMIC CASES= I

CASENO. I SEISMICCOEFFICIENT=0

NO. OFBOUNDARYLINES:2

NO. OF POINTS ON BOLINDARY LINE I :7

BOLINDARY LINE. I
POINT X.COORD Y{OORD

I 419.00 7813.00
2 450.00 7820.00
3 467.00 7830.00
4 519.00 7880.00
5 562.00 7890.00
6 568.00 7900.00
7 580.00 7918.00

NO. OF POINTS ON BOUNDARY LINE 2:3

BOI.INDARY LINE - 2
POINT X-COORD Y.COORD

I 419.00 7813.00
2 519.00 7880.00
3 580.00 7918.00

LINE NO. A}ID SLOPE OF EACH SEGMENTARE:
| .2258064 .5882353 .9615384 .232558t t.666667
2 .67 .6229ffi

MIN. DEPTH OF TALLEST SLICE = .5
NO. OF RADruS CONTROL ZONES: I

RADruS DECREMENT FOR ZONE I : 0
NO. OFCIRCLESFORZONE l: 5
ID NO. OF FIRST CIRCLE FOR ZONE I = I
NO. OF BOTTOM LINES FORZONE I = I

FORZONE I LINE SEQIIENCE I
LINENO.= I BEG. NO.= I ENDNO.=7

l - l  I  i ' ' ' ' i

l r ' . r ,
:  r ' .

/ , t"  lV)

' t

i,'|
t
I  i l  r l
I  J U L
I

I
I

tJ 0 1gg7
l

i
I

t,

1.5

N(rch 12,1997

JME Companies



G€lrrvel Resourccs, Inc. Reclsnetion l.,{at€rial Stsbility Analysis
lvfach 12,1997

SOILNO. COHESTON FRIC.A}.IGLE UNITWEIGTIT
l2m40135

USE PORE PRESSI.JRE RANO
USE GRID
NO. OF SLICES= l0 NO. OFADD. RADU=3

PORE PRESST.'RE &IJIIG .2
CooRDINATES OF GRID POINTS I, e AI{D 3

POINT I X-COORD.-?Xl Y-COORD. = &)00
POINT2 X€OORD.:400 Y-COORD. =7813
POINT3 X€OORD. =590 Y€OORD. =79t6

XINCREMENT=5 YINCREMENT:5
NO. OF DTVISIONS BETWEEN POINTS I AllD 2- 20
NO. OF DIVISIONS BETWEEN POINTS 2 AI{D } 20

AT POINT ( 282 8000 ) fiIE RADIIJS AI.ID FAcToR oF SAFETY ARE:
231.8146 1000m0
LO1VEST FACIOR OF SAFETY = IOO(X)(X) A}.ID OCCTJRS AT RADruS = 23I.8146

AT POINT ( 2llf1.9 79n.6.5 ) THE RADruS AI{D FACTOR OF SAFETY ARE:
220.7865 1000000
LO$IIEST FACTOR OF SAFETY : 10000(X) Al.lD OCCLIRS AT RADruS = 220.7865

AT POINT ( 293.8 7981.3 ) THE RADIUS AI.ID FACTOR OF SAFETY ARE:
209.76t5 1000000
LOU/EST FACTOR OF &U?ETY = 10000m AI{D OCCtru AT RADruS = 2@.7615

AT POINT ( 299.7 Wl 1.95 ) Tt{E RADruS A}.rD FACTOR OF SAFETY ARE:
198.7398 10000m

LO\ITEST FACTOR OF SAFEIY: IOOOOOO AT.ID OCCIJRS AT RADruS : 198.7398

DATAREMO\TED FOR ST.]MMARY REPORT

AT POINT ( 3g2.W99 7957.749 ) THE RADruS Al.rD FACTOR OF SAFETY ARE:
A93n9 l.4/.1406'
147.6&7 t.543221
145.9435 r.722038
14d.2263 2.093626
142.509 3.2X786

LOU/EST FACIOR OF SAFETY = I.4/41406 A}ID OCCTJRS AT RADruS : 149.3T19

x i\ COIR iP,Oiti,;4iT'E

JUL 3oleei u(.*

Urnu Dlt,rsroN Orr_, i las ANo Mtutr.tc

JME Compmies



G€nwgl Resourccs,Inc.
Crwrdall CanyonMine

Reclsndion \dccrid Stsbility Anab'sis
I{arch 12,1997

AT POINT ( 3EE.3499 7957.749 ) THE RADruS AI\ID FACTOR OF SttfRIYrAflAr

EFFbC]TIVL,:

lJT.l rvr J,l r. lr{J i

LOWEST FACTOR OF SAFETY - I.4I4483 AI{D OCCIJRS AT
139.1701 3.06/-745

U'ren Drr,'sror,r ()1i., (ins r\nu MrnrNc

AT pOrNT ( 385 .UW 7s57.7 4s) T1IE RADruS Al.lD FACTOR QLqA*k,.

l,{6.5985
t4E..7414
r42.8813
r4r.0272

l,A3313
t46-&9
t4.4806
142.5553
t4n,6299

1.414483
1.506162
1.668985
2.0t0wl

t.4Lt42
1.488633
t.644723
t.972763
2.g8f8n

LOUTEST FACTOR OF SAFETY : I.4OII42A}.ID OCCIJRS AT RADruS = I48.33I3

AT POINT ( 384 .s99s 7s57.749 ) THE RADruS AI.ID FACTOR OF SAFEIY ARE:
148.?8 1.40953
146.9041 1.5002
v5.a?82 1.661315
t43.1522 1.998844
14r.2763 3.04276

LOWEST FACTOR OF SAFETY = 1.40953 Al.lD OCCI'JRS AT RADruS = 148'?8

AT POINT ( 385.8499 7958.99 ) THE RADIUS AI.ID FACTOR OF SAFETY ARE:
t49.2323 1.45294
t47.33/'5 1.494601
r45.4ffi 1.653584
143.5387 1.986839
141.6@ 3.018396

LOWEST FACTOR OF SAFETY: 1.405294 Al'lD OCCIJRS AT RADruS = '49.2323

AT POINT ( 385.8499 7956.49 ) THE RADruS Al.lD FACTOR OF SAFETY ARE:
u7.Tn8 L.&2374
145.3555 t.4E,9947
143.4331 1.646'249
141.5108 t.974739
139.5884 2.92398

LOU|EST FACTOR OF SAFETY - 1.402374 AliD OCCURS AT RADruS : 147 .2778

AT POINT ( 385.8499 7957.749 )RADruS l$.3313

THE MINIMUM FACTOR OF SAFETY IS l.,Ol142

={u}_5#l 1es7

JME Compmies
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