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"1980 DIAMOND~DRILL 

HOLE LOGS 



MT. SPIEKER COAL&PROJECT 
xsm&ip 

DIAMOND DRILL HOLE NO. MS-34 

DRILLED FOR: Ranger Oily Limited 

DRILLED BY: Tonto Drilling Ltd. 

LOCATION: EB Pit Area 

COLLAR,ELEVATION: 1701.6 m -- 

TOTAL DEPTH: 103.09.m 

CORE SIZE: HQ 

GEOPNYSICAL LOGS 

Natural Gamma Ray - Neutron. 

Focussed Beam (Resistivity) Log: 

Density: Normal, Expanded. 

Caliper. 

Directional Survey. 

LOGGED BY: L. Little 

SEAM INTERSECTIONS 

Interval (m) 

D 12.32-15.52 

c 31.12-35.63 

B 72.59-76.73 

A 90.00-91.34 

Normals, Expanded. 

Thickness(m) 

3.20 

4.51 

4.14 

1.34 



0 

GATES D SEAM 

\ 

GATES,C SEAM 

GATES B SEAM 

GATES A SEAM 

TORRENS MBR. 

106 

---_ 
......... : ..... ........ ....... ........ ....... 

:rl 

‘,~.‘.~.~.‘.‘.’ ~.‘.‘.‘.‘.‘.‘.’ 6 ........ L ....... ........ ....... ....... ,.T .............. 

Prepared by’ 

ROBERTSON RESEARCH CANADA LIMITED 
tar 

STRATIGRAPHIC LOG 
MS 34 

RANGER OIL (CANADA) LTD. 

DATE’ October 1980 Scale I : 500. PAGE I of i 















DiAMOND D3liL CORE :OG ROBERTSON RESEARCH (N-A.) LTD. 
k$i ";3. : f,'S 34 s%L'; :\“,.: 1 

TOTi;. CE?Tli: 103,:09 m BEARING: U.T.M. 
:;.\::.: ':';:;:'c.y,: POLE :GGl.E: L COAL 'Li~zK~: 
-AT.: 

6107633.h LONG.: 602174 .g 
ZI.EV. c3' 1m: ; -y&$ 
LOGGED w: * CG+,E S,zE: HQ 

-__.-_, ; .._-__.._._ I- 
UNIT 

I B.C.A. . 
1 U:<lT TtilWGESS SAWLE M,mKEi, 

_-_---7 ;;FiC”,/c2y 
DESCRIPTICK -- 

NUFASER 
Fll!V Thi,4. TnK! r,, R,X. 

-- ' 4.40 1 F21 4.17 
i-- 

BoxNo. /: .5? 
t ! . 'n--- 

8 I SANDSMNE: fine grained, 25% siltstone crossbedded / .69-' 

! light grey 1 .70 

I . bedding plane oxldlzed Box x0. 2 .3A 
--.-... 

.32 
! /--- ,--j 

.72 
t 

t- . K-' 
- -,____ 

3 8.61 / 10.53 1.92 1.92 SILTSTONE: Dark grey I .57 . 
r---- I bedding planes oxidized .72 
i-- 

/ _ 11.0 I .60- 

i 
I 

.03 

! I I 
a j 10.53 11.40 0.87 0.86 SANDSTONE: medium grained, light grey, 10% siltstonej -67 -__ 

, 

< I -c 

crossbeddea ! .20 
I 

.13 Gates "D" Seam 

soft & sheared 

.__ 
80% 



DIAMOND DRILL CORE ,IeOG R03ERTSON RESEARCH !li’.A.) LX. 
kioi5 x3. : MS 34 S%E'T >:a.: 2 
,.',- I ;:I,:!,:::: TOTAL DEPN: 103.09 In SEARING: li.T.M. 
L‘,~<T;i _,..:.-i/::l.: T,,..i.I_‘a SO!.C ANGLE: ELEV. XILLAR: COAL ,.;c;qs:: 

Lb,;:: LONG.: ILOGGED BY: L. Little CORE SIZE: HQ 

UNIT I WIT THIC:<NESS 
DESCRIPTION 

From TO Thick. True !  n. !?W. 

80% .18 ( - 
40% .12 oxidized cleats / f I / I 

/ -1 / 

/ Mudstone .03 i __.._ 
I 80% .40 minor oxidized cleats 

/ 

I 80% .09 broken 1 I , I / 
j 

9 ’ 15.52 15.89 0.37 0.37 C?aF?mNAWvS MUDSTONE: 15% coal, black 
oxidized joints 

/ .26 1 

8 i 15.89 19.55 3.66 3.62 MUDSTONE: dark grey, ~30% siltstone ! .25 
--.-I 17.1 moderate crossbedding .52 

.70 
I Core LOSS 0.78 ESoXNO.6 I .67 1 

- 

Moderately sharp floor contact j, .72 I .02 
I / ! 

'I--; q 19.55 23.50 3.95 3.94 20.1 SANDSTONE: crossbedded 30 siltstone, beds light .08 grey, to .20 medium gr aired .03 .59 a.-...- 

Minor joints - 10" oxidized Box No; 7 

Gradational floor contact 

SANDSMNE: mediumgrained, crossbedded 
light grey FzoXNO.8 / .72 
sharp floor contact .27 

I I 



DIAMCYJD DRILL CORE LOG ‘~ ROBERTSON RESEARCH (N-A.1 LTD. 
KLE b!O. : MS 34 SiiEET No.:~ 3 
::A;E yc,;y: TOTAL G’;PlH: 103.09. m BEARING: U.T.M. 

I>‘! :;>c): HOLE ANGLE: ELEV. COLLAR: COAL LICENSE: 
L ,:i . . LONG.: LOGGED BY: L. Little COFE SIZE: fiQ 

,..---- 
UNIT UNIT THICKNESS SAMPLE 

;pEcC,.yY, 

6.C.A. NUMBER 
MARKER DESCRIPTION 

From TO Thich. Tille m, ^.?F. 

1s I 24.s9 27.02 2.43 2.3=1 SANDSTONE: Medium grev, fine srained .45J 
26.2 30% Siltstone .62 

j crossbedded -69 _ 
/ 
/ / Box No. 9 
! I 

15 / 27.02 29.82 2.80 2.70 SANDSTONE: medium grained, massive, light grey 

1 - 

I 29.3 1 
l-16 

.53 

joint 12' oxidized BOXNO. 10 .66 

9 29s2 I 30.51 0.69 .68 SILTSMNE: 20% mudstone, dark crrev .05 
h4 

[A: 30.51 31.12 0.61 msmNE: 31.7 "15% black coal - partly partings carbonaceotis to -04 m - .45 06 , 

oxidized bedding planes .lO 
.05 

-- 
15 31.12 35.63 4.51 4.36 COAL: Gates "C" Seam -__ EoxKo.11 .05 

I __..___ -._!----I------ 
a _._._- A-.- I-.-,-.-- : --- ' A---_ ----._-_ - .,..I,_ -_- --.----.-.--.-! 



DIAM3ND DRILL CORE LOG ROBERTSON RESEARCH (!.A.) LTD. 
H0i.E NO. : MS 34 SBiE: x;.: 4 
,,,,,. '~' .- i ?,,L ;,:: TQTAL CEf’Tii: 103 .09 m BEAPIING: U.T.U. 
.:y,>.;): ;;l\;‘:;-:” -. ._i, HOLE A:;GLE: ELEV. coLL/m C3AL L,Cii‘:SE: 
! ;:.: LONG.: LCXED BY: L. Little COZE S!ZE: HQ . ..__.... _ __._,_ -- 

1 S.C.A. 1 1 1-;m7; ;;;;;; 1 WWKER DCSC41PTION To 1 l’;;c;FK; / 
40% 0.28 sheared 

, 1 Bone .05 1 
I 

,!... Mudstone .03 / 
I I Bxe .02 
r------1 80% .08 - --7 1 40% .06 sheared 

/ 40% .24 
I 50% -20 

30% .23 
Bone .09 

I 80% .05 
Mudstone .41 -4 

70% .36 I / 
03 I 

20% .06 I 
40% .07 sheared ----I 

I 
-.---- Mu&me .08 - 

80% .42 I I /WA .41 broken & partially soft 
20% .09 ------i 
80% -11 

.Mudstone .11 
80% .08 I 

Floor 
I I 

j--iii-j i j----i 
i 

35.63 / 35.73 0.10 .lO j MUDSmT: carbonaceous rmf jd I .04 
; 35.73 I 36.28 0.55 -53 I core loss 1 

'------;-. 1 1 I / I I I i 
I-----j / I I I I I’ , __- 

I 
I/ 

I I 
/. _...___, -.;...- 

! .- -I ___- 
I __-.__ --A--- L --L-.--:i-____7 -f j_ ---L-------J 



D1AMOND DRILL CORE LOG ROZERTSON RESEARCH (N-A.) L-m 
,!-,,3?E “0. : MS 34 S'd'CT :3.: '5 
;:;:s 1'.7, :\:. I _ - ,_. TOTAL 53;:.I: 103.09 In EAR!NG: U.T.M. 
3,‘.Tf ,z:\:;:;c;: “CLE ANGLE: ELEV. COLLAR: COAL i,CiSsE: 

L/i’.: LOG . . . . LbGGED BY: L. Little COG siz:: x 

1S / 36.28 40.06 / 3.18 3.60 SANDSKNE: mediumsrained I .R.....A 
I minor oxidized fractures 88 I .71 / !----..-.+ 

37.8 beddedwithminor crossbedding I 1 .61 I 
sharp floor contac, -+ , .I-!5 I .-- I 

.72 

.13 
4 40.06 44.16 4.10 4.09 SILTSTONE: 40% Mudstone .57 

40.8 dark uniform grey, Box NO. 14 .13 
minor oxidized fractures 12", 38" .53 

/ .68 
1 44.16 44.21 1 0.05 0.05 'core loss .05 / .69 

43.9 .70 
I I I EoXNOo.15 I .47 I 

.16 

.15 
" .02 

: light grey, 30% siltstone 0.03 + 0.05 m .48 
crossbedded & moderate bioturbation .70 

I 
misToNE: 30% siltstone; thinly bedded, dark,grey 1 .19 

SANDSTONE: 20% siltstone, crossbedded - medium gra' ed .07 
aradational floor contact I 



DIAMOTKI DRILL. CORE LOG’ ROBERTSON RESEARCH (N.A.1 CTi2 ,’ 
%LE No.: Es 34 SiiCET KS.: 6 

. ~. ..~ ,.;:..“:: TOT,? CE’Tri: 103.09 In SE.I\P.!:UG: U.T.M. 
IiOLE ANGLE: ELEV. coL1.w: COAL L:CCN’E: 

i_ iT.: L0NG.I ILOGGEp BY: L. Little CORE S!i,S HQ -.--_ 
aSCRIPTION 

MlJXtih~: black massive 
10% coal psrtirgs .C2 m 
minor oxidized joints 10" 

Box No. 17 

L 
I 49.07 / 

--.-.--. 
------ 49.40 0.33 0.33 CXF3BNACBXS MUDSlDNE: 30% coal - core~loss * 

oxidized joints 10% + bedding .29 
broken in coal zones 

2.98 I"msTom: iifom, black, massive --. .-- - 
50.6 

I.&x NO.~l8 

0.60' 0.60 COAL: .50 I 
80% .15 7 

I 

Bone .04 

10% coal partings to 0.10 m 



DIAMOND “R!LL CO% LOG ROBERTSON RESEARCH (N.A.) LTD. 
3 : iG 34 s:yE‘I' ;dc.: 7 

:T,:,';_ L'Y.7. ,\ d.._<, -fOTAL CEPTH: lC3.09,ztl EEARING: U.T.E.:. 
r.,,.E ;.,.::i-i,--.i, ..\. i ,._- HCLE ANGLE: ELEV: COLLAR: COA’L LICENSE: I 

:-AT.: LONG.: LOGGGC SY: L. Little CORE SIZE: K 

IJNIT THICtiNESS SAMPLE 
MARKER 

NUMBER 
Thick. TM? 

1 -,- 

---- --- 
DESCRIP;ION 

minor calcite infilled bedding 
gradational floor contact 

-oxidized joints 10" + 66" 
I ! I 

: 10 / 57.09 58.39~ 1.30 1.23 MIx)smm: black, massive .52 _~--~._ 
, I minor plished bedding planes .62 
i 
-.L 

minor.oxidized,joints 5O -16' 
<-lo 1' 1 - 58.391 58.87 0.48 0.45 I4LmsmNE: black, 20% coal partings to .06 .48 .I 

c-,-i-p - ,oxidize bedding planes 

l 1 '58.87 '63.13 4.26 4.24 59.7 SILTSTOhE: 30% m&tone, medium grey Box No. 
turbated 

- oxidized joints lZ" 

t 

I 
.67, 1 

62.8 EoxNo.22 ! .a4 
-12 / 

--- / ----' .:1 j 
I I I .31 I / 

/ 63.13 ' 
I 

64.34 1.21 1.17 SANDSTONE: 40% siltstone, fine grained, medium grey ] .Lg i 
- 

/-- 
I 

crossbedded & turbated .73 
Box No. 23 

I t r------l 
gradational flcor -4 -08 1 

: 30% siltstone, thinly bedded 

MUDSTONE: massive miform .31, 
BOXNO. 24 .65 

.69 - 
! ! 1 ___- ;- . . . ~--~ -.-T-.------------ JI.TE-“/--- - - j .40 

Y--'- 
:: ,__,...__^, -"___------_-----L--.._~--' i ,,.. ~.j_- . . . ..-.A.-..-.-.. __------ ---_ ,. 



DIAMGND DRILL CORE LOG 

TOTAL CEPTH: 103.09 In 
t!OLE ANGLE: 
LONG.: 

ROGER-I-SON RESEARCH 1,N.A.) LTD. 
S,~ET xo.: 8 

EFIARING: U.T.M. 
C0P.L Lim&c: 

CESCRIPTION 

4.14 4.13 COAL: Gates "B" &am 
80% .39 

75.0 Dull .06 sheared hard 
.08 sheared 

.23 oxidized cleats hard banded 

.48 oxidized cleats hard banded 
80% 1.65 hard bcanded 

Eox No. 28 
.22 

I '.61 
I .66 
I .GG ; 

Box NO. 29 
II -___ -- -.- 



+ . -.c _.-.__- ---- ----- 

DESCRiPTlON 

core loss 0.55 
Box NO. 30 

83.8 

87.2 

.27 ~ 

.73 i 

.71 
Box NO. 31 .68 

.I3 

.67 
/ I 1 .67 , 

-I 
<- + I I 

Box No:32 .b, 
.70 
-20 

/,.oo / 1 I 91.34 ’ , 1.34 / - 1.34 A-. COAL: 80% .09 Gates "A" Seam .47. 
I -.-+- 30% .03 soft sheared Box 

No. 
33 .59, 

/_ ---- !. .43 banded, hard .27 
; 

CoFe 10~s .0fao% 
60% .35 banded, hard ,___-_: _____ --- I 40% 

-+----~--------- 
.33 hard I 

1 I 60% 710 
- 

broken. I _. ,-- 

/ I .,.. ..,_. -..! ..-. I I ,--...--+----~ !---.+ /-- l .-- ---- ! 



c:IA.:doND DRILL CORE LOG ROBERTSON RESEARCH (N.A.) LTD. 
H21.c m.: w  34 SHEET iqo.: ‘10 
;;. ‘.‘; :y., c;:::, :y: T”TA1 CE’TH: 103.09 Ill ?<“bp,p;s: 
:ii-i ;::;,Lf;;m:Yj: . HCLE ANcLi: COAL LICENSE: 

CORE SIZE: 

DESCRI?TIGN 

-I- 

-- 

- 

Box No. 36 

__- 

Box NO. 37 

- 
I:: 7, . ; b 

end of hole 103.16 m - 
I 1. 

_.-.. ..-.~..A .----.-...! ---- +------.+ ---_----- ----- --A.-.-- - --,_- -..- --^-yi -i 



MT. SPIEKER COAL PROJECT 

DIAMOND DRILL HOLE NO. MS-35 

DRILLED FOR: Ranger Oil Limited 

DRILLED BY: Tonto Drilling Ltd. 

LOCATION: EB Pit Area 

COLLAR ELEVATION: 1560.6 m 

TOTAL DEPTH: 120.49 m 

CORE SIZE: HQ 

GEOPHYSICAL LOGS 
Natural Gamma Ray - Neutron. 

Focussed Beam (Resistivity) Log; Normal, Expanded. 

Density: Normal, Expanded. 

Caliper. 

Directional Survey. 

LOGGED BY: L. Little 

SEAM INTERSECTIONS 

Interval (m) 

B 41.80-46.68 

A 61.40-63.05 

Thickness (m) 

4.88 

1.65 



GATES 

GATES 

B 

A 

SEAM 

SEAM ...... ....... ...... ....... T-I:::::::::: ...... ...... 
‘.‘.~.‘.‘.~. 

TORRENS MBR. -: : : .’ : 
I 

_. 

‘.‘,‘. 
. ‘.‘.‘,‘.‘.~. 

:. ‘. :: 

‘.‘. ‘..L 
:. . . 

‘_‘. 
,oo,oo -:::. :. 

Prepared by: 

ROBERTSON RESEARCH CANADA LIMITED STRATIGRAPHIC LOG 
for MS 35 

RANGER OIL (CANADA) LTD> 

DATE: October 1980 Scale I : 500 PAGE 1 of 2 

-. 



UPPER MOOSEBAR 

. 

Prepared by: Prepared by: 

ROBERTSON RESEARCH CANADA LIMITED ROBERTSON RESEARCH CANADA LIMITED 
for for 

STRATIGRAPHIC LOG STRATIGRAPHIC LOG 

MS.35 MS.35 
RANGER OIL (CANADA) LTD. RANGER OIL (CANADA) LTD. 

DATE: October 1980 DATE: October 1980 

/ / 

Scale I : 500 Scale I : 500 PAGE 2 of PAGE 2 of 2 2 









DIAh!OND DR!LL CORE LOG ROBERTSON RESEMCH (UP..) LTD. 
KLE. NI’. : is 35, S,<EET i<o.: 1 
:,I-. r;~:,<,\(: 120.49 m u. 7. i;,: . TOTAL ;EPTti: YiAiilNG: 

:'<T-E '!;::.:i5g: ~ HOLE ANGLE: ELEV. CtXLAR: 1560.6 COAL LICCi\!CE: 

i ;\7.: 6107016.5m LONG.: 
601663.3m 

LOCCED w: L. Littie COE SIZE: 

MUDSTDE: '15% siltstone 
dark grey 
oxidized, broken 
sharp basal contact 

SANpSKNE: very fine, 

allel beddin 

/ I 
I .20 - I 
1 I 

.18 
g No. 4 

-- I 
.2_2__! 

I 



DIAMOND GRILL CORE LOG ROBERTSON RESEARCH (N.‘A.) LTD. 
MS35 SHEET No.: 2 

TOTAL DE??,: 120.49 m eEARIF!G: U.T.M. 

ilOLi ANCLE: ELEV. CCLLPR: COAL LICENSE: 

LONC.: LOGGED w: L. Little CO% SIZE: 

WIT Tb!CKNCSS SAMPLE MARKER 
DESCAIPTICN 

NUMBER 

------A 

I .03 15% 
/ cY.ARB:NAcM)'Js imsmNE 
I 
/ msmh~: 

i 
20% siltstone ,- 

.33 .--I 
dark qrey j ,.32 _. 
t&bated. slightly, gradational contact 1 /__._' 

I j--- 
15 : 17.68 18;35 '-0.67 / .65 sANDslmJE: 20% mudstone, 10% siltstone 

;-----' / 
! - rredium to liqht qrev 

vaguely bedded, rippled 
oxidation extensive 

10% siltstone MUDSTONE: 
dark qrey to black 

19.8 broken, massive, uniform Box NO. 5 
&iverized near base 
scm oxidation 

CQPL: .24 dull broken -~ 
.06 
.02 carbonaceous mudstone 

1, 
.24 

I .42 

20% 'broken 
50% broken 

mDSKNE: dark qrey to black - 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.) LTD. 
SHEET rh: 3 

.’ 
T3TA.L siri: 120249'rn BEARING: U.T.M. 

HOLE WGLE: ELEV. COLLAR: COAL LiCExSi: 

LONG.: LCGGED EY: L. Little CORE SIZE: 

p-p---- 

UNIT THICKNESS SAMPLE 
MARKER DESCRIPTION 

WJMDER 
TN% - 

1.54 SIIFSmbIE:~ 10% mudstone, 20% very fine sand Box NO. 
22.9 medium grey 1 .26 

vaguely bedded, turbated .33 
minor carbonaceous partings ~.38 / 

-- 
1.18 SANDSTONE: very fine to fine grained .35 

I -__. 
-. 30% siltstone .69 

broken EmNO. .18 
-.- 

wavy, parallel bedding 
median to light grey - _- 

:- I I ----I I I I ~- 
18 23.97 j 24.39 j ).-4 .42j .40 1 1 SILTSTDJE: as above 

I , I I I 
p-1 
I 

co.% : .07 90% broken , .ll 
.,04 30% 

I 
I 

CARBoNAcMlus MUDSTONE I .11 
! 

MuDSTohTE: coal lenses (<5%, 1.5 cm) i ,.42 _------.. - 
.29.9 dark grey i__ .lO 

10% siltstone 
gradational basal contact 

1.31 1.30 SILTSTONE: 30% very fine sandstone, 20% mud&one .54 



DIAWIND DRILL CORE LOG ROBERTSON RESEARCH (N-A.) LTD. 
ECLE No.: MS 35 S%EET Ka.: 4 

TCTA: XPTH: 120.49..m BEARING: U.T.M. 
::‘l.::-{; ;i:,.,;;q~x~:: YOL.. AXGLF: ELEV. CmLm: COAL LICE,vSy 

LA;:: LONG.: LDGGED BY: L. Little CORS SIZE: 

UNIT THIC!<NiSS 
@ESCR;PTIDN 

: 20% mudstone, 10% very fire sandstone I -13, j 
I .34 -1, 
I / .29 -1 

I I 
I 22 j 31.54 / 33.77 j 2.23 2.07 / 15% siltstone .28 -' 

I id+ I 10% mudstone .66 
fine to very fine qraiwd Box No. 10 .69 

1 , I bedded, crossbedded _.--- .60__11 
I slightly turbated at top 

j- j 
cccasional mud clusts (0.5-3.0 cm) 

, 

.84 
-__ 

SILTSTONE, WJDSMNE: interbedded 
medium grey 

I 
2.92 / rnDSToNE: 30% siltstone 

j 35.4 1 medium to dark grey 
,vaguely bedded -28 1 

Box No. 11 

;__ I : .73 'i 
.20~ 

-4 --- --- -.------~ -1 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH. (N-A.) LTD. 
EXE No.: MS35 SHEET No.: 5 
",',-y ^;i?,,.r;: TOTAL CEPTH: 120.49 n EEARING: U.T.M. 

:;,;:r ,z,ys:kJcL‘: HOLE AtNtLE: FLEV. t:oiLaR: COAL LICENSE: 

L A 7. : LONG.: LOGGED EY: L. Little COFIE S!ZE: 

--- 

I I 
Ui~IT UNIT THICKNESS SAMPLE 

3.C.A. 1 MARKER DESCRIPTION 
- NUMBER 

Fro3 T0 Thick. TWt? 

/ 37.88 41.80 , 3.92 3.56 38.4 MLlDSToh~: some carbonaceous 
----, 

coaly 'intervals up to 1 cm (<5%) .18 1 

/ &rk grey to black 
I 

BoxNo. ! .61 - 
I massive .54 '; 
I / I broken 

I joint plain go, 16 
Box No. 13 

' 41.9 -, - 1 
-- 

/ 1, -I 
23 1 ',41.80 46.48 j 4.68 4.38 332 COAL: 20% .21 Gates "B" Seam 

I 70% .03 
4 -n .o 

- 
44.5 COE loss .09&b% -09 Box No. 14 , I - 

Cpre loss .20__30% .15 
------I 

.22 .-- .-...-__.- 
Core loss .33,4O% .26 sheared & broken .62 ~ 

_ .-.---- 
40% .24 .69 ~ .~-,, 
20% .17 i .44 

Core loss .27>0% .15 3.80 
Dull .lO 

<- 
1 Dull .27 

---- -r I 1 
I >U% ..Lb 

Dull .03 
20% .04 
10% .ll 
10% .ll 

--I 
70% .14 
20% .07 
GO% .17 
50% .13 

--S.ci%ll -I 



DIAN.OND DRILL CORE LOG ROBERTSON RESEARCH (N.A.) LTD. 
%CLE No.: Ms.35 SHEET. ~0.: 6 
,., .,., .,..,. SGTAL DEPTH: 120.49 ,.m SEARING: U.T.M. 

y,; t -‘;\;::;>i:;: HOLE. ANGLE: ELEV. CDiiLAR: COAL LICENSE: 
L ,A 7. : LONG.: ILCGGED SYy: L. Little CORE sizi: 

UNIT TYICKNESS [>,ECO\.‘E .;:,y : 
DESCRIPTIOX i 

li, r.,,, 

30% .12 - 
40% .31 
80% .09 

{----- ,:, ~,-; ",.:', , 05 
4C% .14 '.y.T-~.. 
60% .25 
Sharp Flwr cox'$act 

Box No. 15 

‘I 
Box No. 17 .67 

I ~A> 

.62 ' 
Box No. 18 .62 

.71 



D!AMOND DRILL CORE LOG ROBERTSON RESEARCH.(N.A.) LTD. 
L!:!i$ TrJ. : MS 35 SHEET W.: 7 
7 .-- :;:-,y ,~ _j_.: .,.. \.. .., TOTAL DEPTH: 120.49 In EEAR:;Ki: UiT.34. 
(J.:..;$ z;. lEil.:-.: ..\ ._,. L- HOLE ANGLC: ELEV. pJLLAFc COAL LICC:dCE: 
i A?. : LONG.: LOSGE:J BY: L. Little CORE SIZE: 

. . .-.. ~~.-- --- 

DESCRIPTION 

___-- 
SIL!xTmE: 30% mudstine, interbedded intervals 

minor cross bedding, par --- 

.- 
vague bedding Box No. 20 

61.5 slickensides, more extensive near base .64 I -- 

/ !.,.- .__-- 2 ---I -, / 



DIAiL”OiW DRILL CORE LOG ROGERTSON RESSARCH (N-A.) LTD. 
!i”Lf P!OL : MS 35 SSEE: :;a.: a 
;.:..7; ~~,~~~ ‘\$ TOTAL CiPTFl: 120.4~9 m EEARIXG: U.T.>M. 
.“;yy ; ~~,~;~~;i~‘: HOLE ANGLE: ECE?. s:LLAR: COAL L,Ci\;SEZ 

I-L.?.: .LONG.: LOGGEO BY: L. Little CO% SIZE: 

CESCRIPTiON 

Torrens Menher 

Box No. 24 

Box No. 25 

.6a 

Box NO. 26 .71 
77.2 ! .a-- 

\-,--I : i 1 -7 :; ,,> :_ .44 
78.02- 78.03 

I 
I -j-J 

Fault zone - fractures .08 
i-----i 

-- 
- calcite fill p--.-, --...__i _i- .G6 -- 

.I - slickensi6es Box No. 27 .67 ;A --i------j- 
I 

- core broken .65 

/-+ 
.lO 

.a1 
--T 

I, ,,,_. ,,._ _.-.. d ..-- 
.67 

,i.., i __--.__ ;_._--_- _--_-- --. 



D!AMOND DRILL CORE LOG ROBERTSON RESEAFiCil (N-A.1 LTD. 
SJ’E x0.: MS 35 SE:EET ,x3.: 9 , 
::27: ._ ._ =:,:;..:.i: TOTAL CEPTH: 120.49 m SEAR:%: U.T.U. 
rJ.‘\7’E Ff;y:‘;:+‘D: HOLE ANGLE: I iiLEV. COLLAR: CSAL LlCiNSi: 

; ;I\;., : ‘iONG.: LOGGED BY: L. Little COiiE SIZE: 
P.....,-- I -  

I  

1; 

UNIT UN IT THICI<NESS SAMPLE 
,‘;CO’,; i; ‘<\I 

H.C.A. / MARKER DESCRIPTION I ‘-,: I 

j From j To 
, NUMBEfi. - 

ilk,<. True 

BOX No. 28 1 
!  

-- 
t .7s ; 

83.5 - 

- 
EQX NO. 29 I 

I 
j I .68 

..I.7 , 
Box h%. 30 .71 

.68 
-69 ' 
.73 

BoxN0.31 

-- 

Box No. 32 

-_--_ 

Box NO. 

96.0 
.44 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.) LTD. 
is 35 unLc No.: SHEET No.: 10 

TOTAL CEPM: 120.49 !!I SEAR:NG: u.i.tv. 
“,‘>./:i i:>,:$“L2: HOLE ANGLE: ELEV. COLLAR: COAL LiCE!\‘SE: 

i A 7. : LONG.: LCGGXI BY: L. Little CORE sizi: 
r-- 

I "NIT UNIT THICKI\!ESS SAMPLE 
,: i,“C ..z(q 

B.C.‘F. j MARI<ER 
NUlv?EiR 

DESCRIPTION 

t 
TO Thick. TYE 

rom 
1 Dox NO. 34 
i ,'. - ! 

, 
, 

-+-- 
.99.4 - 

__ .a0 ] 
.jiJ--il 

Box No. 35 

--- Box No. 36 .66 ; 
! 

- 
.68 1: 

/ - .67 
105.5 I .-...-.- -- .28 

( .40 ~ - 
Box No. 37 i .71 ~ -- 

.73 .,_-- 

.70 
1 108.5 .50 - 

.14 

.-~ Box NO. 38 i 

111.6 I BoxNo. 

i.---zI 
- 

.41 i; 

i.--.-..d!-- ! .+-- I 
I __.: .________.,,._ I _._...._... --.-a -_-._. _-_______._ --~-- __.,-- ---.--.- II_-_.- ..-. _ ,,.. .-- ..-.-__ --.__ .-.. -- I 

-_ ,.__ ..-&-.:"-,;,--* ,_.:... I,,~ .,.. ------y- _._"_,)_ .A--," --,-_ 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N.,A.) LTD. 
W-E No.: MS 35 

SHTET No.: 11 
:-,-:ii: :‘LsI. y TOTAL 0iPni: 120.49 m 85ARING: u. r.cv. 
,n;:;s ;!,,j:si+E;: HiLE ANGLE: ELEV. CDLLAR: COAL LIciNSC: 

L .A 7.: LONG: LOGE3 W L. Little CORE SIZE: 

-- 



MT. SPIEKER COAL PROJECT 

DIAMOND DRILL HOLE NO. MS-36 

DRILLED FOR:: Ranger Oil Limited 

DRILLED BY: Tonto Drilling Ltd. 

LOCATION: EB Pit Area 

COLLAR ELEVATION: 1560.3 m 

TOTAL DEPTH: 160.26 m 

CORE SIZE: HQ 

'GEOPHYSICAL LOGS 

Natural Gamma Ray - Neutron. 

Focussed Beam (Resistivity) Log: Normal, Expanded. 

Density: Normal, Expanded. 

Caliper. 

Directional Survey. 

LOGGED BY: L. Little 

SEAM INTERSECTIONS 

Interval (m) 

D 11.61-15.48 

C 30.90-34.94 

B 72.65-78.;13 

A 93.09-94.47 

Thickness (m) 

3.87 

4.04 

5.48 

1.38 



GATES D SEAM 

GATES C SEAM 

GATES B SEAM 

d . .  

.  

Prepared by: 

ROBERTSON RESEARCH CANADA LIMITED 
‘or 

STRATIGRAPHIC LOG 
MS 36 

RANGER OIL (CANADA) LTD. 

DATE: October 1980 

9’. 
. 

Scale I : 500 PAGE 1 of 2 



105.00 

UPPER 
MOOSEBAR 

‘.‘_‘_~_‘_‘_~ . . . . . . . . . 1 . ...... 
:::::: ...... 
...... 
...... ...... ...... ...... 

Prepared by: 

ROBERTSON RESEARCH CANADA LIMITED 
for 

STRATIGRAPHIC LOG 
MS 36 

RANGER OIL (CANADA) LTD. 

DATE: October 1980 

\ 

Scale I : 500 PAGE 2 of 2 















DIAMOND DRILL CGRE LOG ROBERTSON RESEARCH ti’J.A.) LTD. : 
i(!CE ND. : It5 36 SHEET No.: 1 
;:-'I ap;,y:: TCTAL DiPl-6: 160.26 m BEARING: U.T.M. 
51.;; ;::~:,~y~: %OLi ANGLE: ELEV. XLLAR: 1560.3, CCAL LICEN’S:: 

L.3: 610,052*‘3 m ,iO<NG.: ,, LOGGEO CY: 601737.41~ L. Little COTX SIZE: 

---- 

__-. 
.21 40% ninor pyrite 
.25 20% hard broken pyrite 

40% pyrite minor -___.-- 
.37 30% pyrite hard 

LO% siltstone uniform 

. .." .- ----__-- 
,. . . ,.... . . . . _, _ ,,.,,,..,( ..,_...l..-...ll.. _-. .._l̂  ..~ -,..,...,..,. m--,m..I.~ ..-.,-.. -..-1----1---1- l_._l.l__,.; 



DIAMOND DRlLi CORE LOG ROBERTSON RESEARCH (N-A.) LTD. 
HOLE xc!.: MS 36 .pLaET :;s.: 2 I I.?.-~ .::':.y:,\: TCT:L C;?X: 160.26 m Bii\RlNG: U.T.M. 
“;~,y’. i$;:S’LT\: .k!OLE WGLf: iiiv. COLLAR: COAL LICENSE: 
Li’i 7.: LONG.: ILOGGED EY: L. Little CC3E SIZE: 

/ ,' 

UN :T 
DESCfilPTION 

SILTS'IYXE: interbedded mudstone 40% thinlv bedded i 32 1 

irreqular beddinq Box l-20; 4 l.68.j 
odium to dark grey .44 ,i 

, 1 I , 
Sm~smL~: fine grained, medim grey .21 ,i --- --_/ ! I I -, , . “, : & crossbedded 

qe stringers 15% 
, .&,J 

.42 
/ "c4 

Y--- sharp flax contact 

/. 
SILTS'IWE: 40% sandstone, fine grained Box No. 5 / .12 

turbated, rredim grey ;68 , 

thin mud partings -02 .54 

COAL: crushed 

I -___ --- .-_ .____- 
smsm: fine qrained, 50% siltstone, interbedded .5d .' 

joints 30' odium grey .61 

23.2 'coaly strinqers .005 5% Box No. 6 --i .15 ( 
.29 

'SILTSTONE: -- 40% mdstone, dark grey .14 
Frallel bedding .67 

joint 9O .66 

:$-I 
turbated tmards floor - sandy lines -_- 
gradatioml flcmr contact Ijo;Noo. 7 / 

! .66_] 

+-+.-.- I.- _L., "-.- I 
T-7-7 

joint 71U and 3Oo joint 71U and 3Oo - 
I 

I 
-.-.-L--? -- 

,! ,! ;.-_ --....2-~--.-i.--.-- ;.-_ --....2-~--.-i.--.--- -L---+-2-- ---. L-.-.-i-.-L--.--- _-._ A-----.--.------ ------- ---. !--.-.- i---L-.--- _-._ A----.------ 

I I EoxNo. 8 1 .li 1 .70 
EoxNo. 8 I 

- ---. -.---,-!“, l - ---. -.---__"_ --.... --.... 



DiAMDND DRILL CORE LOG ROBERTSON RESEARCH (N-A.) LTD. 
i-:;: SQ. : MS 36 SI-:EET i\'o.: 3 ~ ': 
zr.7:: :"-,, ,.:. _ . . . . '5. TOTAL CEPM: 160.26 m SEAR/N’S: U.T.M. 

, :::?~Tr ‘,‘:.:,;.,~;: 3GLf ANGLE: ELEV. C&LAX COAL L!cE:xSE: : / 

/ ,:..;.: LO?dG.! I.CGGE~O EY: L. Little CO?; S!ZE: 

DESCRiPTlON 

Cl. ee. 

s*msTonrE : fine grained, medium grey ! 

kudstone 15% 
.jo 

I .27, ,/ 
heavily twbated .38 
coal stringers .Ol 5% I L! 

I 
SILTSTCNE: 

turbated 

carbonaceous 

40% hard Gates "C" Seam 

carb mudstone 
.12 20% pyrite 



., DIAMOND DRILL CORE LOG ROBERTSON RESEARCti (N-A.1 LTD. 
KXE m.: 

MS 36 
SKEET ;*ii.: ,4 

:;;.r:; !T,-Y:,.;:\:: TOTAL CEPTH: 160.26 m CEARI~G: U.T.M. 

i)<>,-<E >fxi:Ssi3: HGLE ANGLE: il.5v. COLLAR: COAL LiCi,ySE: 

i.CT.: LONG.: LGSGED BY: L. Little CORE SIZE: 
,"-- 

UNIT : UNIT THiCKNESS SAMPLE I 
,MARKE3 WSCR!PTiON 

NUMSER 
From TRl? 

,.20 30% .----I 

I 1 

To ( Thi~c’c. 

I .07 80% 
/ 

I .07 20% 
,- -?-- .21 40% 

I .05 dull, broken' - 
, .34 80% 

/ --ilO 
-2-4 * 

30% __- 
I .lS SO% 

I .16 carbonaceous mudstone 
.lO 20% - - 
Floor 

....-I_.. 
i 16 i 3e.4.3 / / SILTSlUKE: 50% mudstone dark arey I 6-4 

~numerous fine sandstone lenses 102 .&ox No. i12 
I’ 

---:---I : .lO 
1 

_! ,-.-.+ interbedded, slightlyy turbated 

---_---.-J -- 
' MUXTONE: 20% siltstone, massive 

-_ 'loirk 30°, 45O da-v 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.1 LTDs 
COiE No.: MS 36 SfiEET N0.i 5 j'i 
..i-_ ~-^...:, 

TOTAL DiPFi: ,,.,.,,: L:.~:,.‘.. 160.26 m EARING: U.T.M. 

.;,,,:.‘;I. ) ::,i-i::c::: H3LE ANGLE: ELEV. COLLAR: co,\: LICENSE: 

LONG.: ILCGGED BY: L. Little ' 
COi:E SIZE: 

OESCR!PTION 

Box No. 14 

MLDSTONE: 30% sandstone, occasional lenses to .lO 
dark grey, massive 
carbonaceous intervals 5% to .Ol 

..-- 

sharp floor contact - 

Mmsmm : black, iO% siltstone r . 23 
.69 ' 

clay lenses .02 

--._ 



DIACJOND DRILL CORE LOG RODERTSON RESEARCH (N-A.), LTD. 
!iCiE r:o. : MS 36 SH:ST ;\:a: 6 
r, r ;-. ?! 'y: ; _.., L _,. TCTAL DEP’3: 16OJ6 In EIEARING: U.T.M. 

!‘;;;t ‘:SjS!+p: SOLE ASGLE: ELEV. COLLAR: COAL i;yi‘;x: 

: .AT.: ILcJCjCED w: L. Little CWE six:, 

black, uniform, massive --- 
Box No. 17 

~ 30% mudstone, dark qrey 
t+ded, turbated 

SANDSrn>E: 
20% mudstone 

ke?ded, crosskedded, bioturba&d .G9 
ioint 32O, Box No 19 .66 ' -L.----. 

.71 
mudstone increases to 30% at base 

PoxNo. 

,: ,...____ -_L- -II- 



DIAMOND DfilLL CORE LOG ROBERTSON RESEARCH (N-A.1 LTD. 
HOLi No.: MS 36 SHEET ?!a.: 7 
_:. ,; TEJT.::.: _ .__ 

T3;AL CEPTH: 160.26 m ZEAillNG: U.T.M. 

WLE ANGLE: 

Box NO. 23 

I .69 -- 

Box No. 24 
-- 

c~naceous, black 
carhmace~us stringers 
turbated 

Gates "R" Seam 

20% calcite infilled cleats 
---- 

_l....__,.,..____ 



DIAMOND DRILL CORE LOG ROBERTSON RESEARC~~ (N-A.) LTD. 
.ir_.. tini c PI”,: MS 36 SYiIET tic.: 8 

,z,:,;-: f~xc’.::,j: TOTAL OEPTX: 160.23 m DiARiiu’;: U.T.M. 
i:;.i’i ;:1:‘h‘-1~3: :iG:.E ANGLE: ELEV. COLLAR: ~COAL LiCEXSE: 

i.l;T.: .LONG.: ILOGGED w: L. Little CORE SIZE: 
,.l-----r- 

UNIT UNIT THICKhiESS SAiviFiE cc\‘:: iiY i 

B.C.A. MARKER DESCRIPTICN I 
NUMBER 

From TO Thii’C. Tr,;e 

.08 

.91 30% ! 
! 

.52 30% minor calcite 

.16 70% 
Sharp floor contact 

40% mudstone' 
bedded vaguely 
turbated 

Box No. 27 

massive 
dark grey 
coaly strinqers near top .Ol 5% 

1.----.-.. joints 6O,12O 
1 ! -----Y-j -j Box NO. 29 ,--I ._ 



DIAMOND DRILL CORE LOG ’ ROBERTSON RESEARCH (N-A.) LTD- 
E:cLE p:o.: 
r .- MS 36 SEEiT NC.: 9 

.,. - ~, '2.;: .: i.'..C.>'.. TCTA,. EPTH: 160.26 rn, 6SARING: U.T.M. 
$2 i yi ,::>A:sf'.>: HGLE ANGLE: ELEV. Cairn: COAL ‘M:,ySE: 

‘. /.Y.: LONG.: LOGGCD BY’ L. Little COX SIZE: 

UNiT THICKNESS 
CESCR!PTICN 

i __- 
1 ! 
1 

!  i --_ .1.- .G7 I I L-m- --j .5a 
_^ 

I I 
/ J--,.-i YZ7 j 92.44 j 0.47 / 0.45 / l~/-iiZE&E: uniform, yssive, black 

I ..Lu 

i-&.-- _-._ .47 

‘1.. / / 
I 

l----b-. I- sharp floor contact 
I 

.03 carbonaceous mudstone 

,7---j -- .07 dull 

-l- /--_/ ! --- I 
1 .j Sharp glg~: contact' 

I 

[TiT 
--~ 

I, YG.47 /I 29.47 j 28.47 ( 

I -e----i- t I 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.) LTD. 
HOLE :x3.: MS 36 SHE';T ,,;a.; I.0 
) :.- :. :‘,Y,; -.:,:: TOTAL DEPTH: 160.26 In EARING: U.T.M. 
.Z~ ~,>, r ,: ‘;y!s’;;: %OLE ANGLE: ELEV. COLLAR: C&L L:CE‘;S”: -_ 
L.::: LONG.: LOGGED 9~: L. Little CORE S!Z$ 

-"--- 
UNIT THICKNESS SAMFLE 

--- 

- 

.-- 

- 

.73 
BoxNo. /. .69 --- 

; . 
/ za 

.25 

.40 I __- 
Box No. 38 .70 

1 I * 71 ,' 
I .73 

F,, 
I~_ . 2~0 

.I1 
Box NO. 39 .68' 

.74 

.73' 

.70 
- ,---_.,- c 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.), LTD- 
tJO’LE ?E. : MS 36 SHEET No.: 11 
>.‘,'.: r:;.:;: TCTAL DiPT,i: 160.26 m @EARING: U.T.?d. 
r:,,:-- .c ,: ; ;< s;.: 12: H3LE ANGLE: ELEV. COLLAR:, COAL L;CENSE: 

: ;::.: LCNG.: ;=G.;‘D s’f: L. Little COZE SIZE: 

,---- 

UNIT THiCKNESS SAMPLE 
!  .m 

MARKER 
NUMGER 

CIESCRIPTION -- 

Box NO. 40 
minor mudstone bands - '.15 m 

I 
I I 

Box NO. 41 

minor calcite joints at 24 

Box No. 42 

minorwrmburrows 

-----.-_A- 
.72 -_. 

Box No. 45 , .70 - 

I ! ___ -.l.-- i- 
.71 

I- 

i ..__.._._.... !.--A- / 

.64 
I .69 .-- 

A!- I j.-.----- _-+-A- -,------ --..---A- --! 



DIAIMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.1 LTD. 

c;,>Tt F;!:iE:zE;: HOLE ANGLE: ELEV. ‘COLLAR: COAL LICE&X: 

Lc.T.: LONG.: LOGGED Pi’: L. Little COK SIZE: 

'----i- 
I VNlT ‘W!T THICKR%S 

I - 
SAMPLE 

B.C.A. 1 
MARKER DESCR!PTION 

NUMBER 
From TO Thick. Trite 

Box No. 46 
/ 

.71--, 
132.9 .34 ! 

-- '-----I .31 
/ .G9 -_j___ 

EQX No. 47 
.35.-- -/ 

-- 
134.68 135.20 0.52 1 0.51 FAULT KNE: fine qrained sandstone .24 

-7 
23 135.20 1' 137.25 2.05 1.83 

-1 

/ 137.25 1 137.54 0.29 0.27 

I/----t--+--t 

roof & sharp floor contacts -1. 

SANDSTONE: fine qrained 
135.9 calcite ioints 25' at 40 

.08 
j . L 

Box No. 48 , .66 
SILTSTONE: 15% fine grained sand lenses I i .05 

t 
dark grey 

I I I 
1 137.54 1 138.12 0.58 0.53 FAULT ZONE - rock type as above .44. 
j fault plain polished, 12O, core broken .14 

heavy calcite infillinq 
sharp rcot and flmr COnt.acts 

139.87 1.75 Cl.74 138.7 t SANDSlYNE: fine arained .4n 

uniform 72 

minor cross beddim Box No. 49 .63 

L---.-.-l I 

33 ! 139.87 j 140.73 / O.S6 0.67 SILTSTONE: 30% fine qrained sand .07 _-_- 
I ! 
.----A-- / interbedded .5'9 _ --- .20 '. ._..-,.__. AL j ---L-I-- - ! __-- -.- f _. 



DIAMONi 1 DRILL CORE LOG ROBE?lTSON RESEARCH ,,(N.A.) LTD. 
HOLE No.: I45 36 +liET x0.: 13 
; :..‘;‘s tz?;.;,:“;: TCTAL DEPTil: 160.26 m BEARING: U.T.M. 
rJ,.;<> “,‘;iz,:.:E3: HCLE ANGLE: ELEV. 03LLAK CC$<i LICESsE: 

i;,: LCNG.: ILOGGED BY: L. Little CORE SIZE: 

i""-'-'--- - _ ,-._.--. 

j 

, ,'.C3,,'i'-' 1 
S.C.A. D~SCR~PTIOIV 1 j 

NumER 
From 

j 140.73 A32 
ThiCL. Trw 

0.09 0.07 FAULT ZONE: as above rock unit 

L calcite infilliny 
core broken 

I 
-- 

I , 

warm burrows extensive 



DIAMOND DEILL CORE LOG ROBERTSON RESEARCH (N.A.) LTD. 

-...-,--e 

1, / 

-. 
U;\IiT UNIT THICKNESS SAMPLE 

, ,X’13’,,,’ ;<‘,fl 

6.C.A. MARKER I 
NUMBER 

DESCfilPTlON 1. 

Fro71 TO ThicB. Trite ::i, n,x. 

I--~ / 
I .70 
k------- 72 I 

/ 
I 

--+- 
--, 
:---, [ ; I -i , I--- l -s--- ! -I_- i 
i 1: I t- ! 



MT. SPIEKER COAL PROJECT 

DIAMOND DRILL HOLE NO. MS-37 

DRILLED FOR: Ranger Oil Limited 

DRILLED BY: Tonto Drilling Ltd. 

LOCATION: EB Pit Area 

COLLAR ELEVATION: 1716.1 m 

TOTAL DEPTH: 158.8 m 

CORE SIZE: HQ 

GEOPHYSICAL LOGS 

Natural Gamma Ray - Neutron. 

Focussed Beam (Resistivity) Log: 

Density: Normal, Expanded. 

Caliper. 

Directional Survey. 

LOGGED BY: L. Little 

SEAM INTERSECTIONS 

Interval (m) 

D 28.51-31.96 

C 58.06-63.11 

B 101.45-107.06 

A 122.54-123.78 

Normal, Expanded. 

Thickness (m) 

3.45 

5.95 

5.61 

1.24 



GATES D SEAM 

GATES C SEAM 

Prepared by’ 

ROBERTSON RESEARCH CANADA LIMITED STRATIGRAPHIC LOG 
for MS 37 

RANGER OIL (CANADA) LTD. 

D&E: October 1980 Scale I : 500 PAGE I Of 2 



GATES B SEAM 

I00.00 - 
z :I-‘- -=---- s-y-- . -I--- -- .:. .._. ---d-‘-- -..-.-.---- y-..: -._, _- ::. z -- ---- _- .,,..., --. ; -- -’ . 
.‘.-. c- --?.~>y~ GATES A SEAM 

TORRENS MBR 

I::.::::. 
..‘.‘.’ ...... 

...... 
...... 

...... 
...... 

...... 
...... 

...... 
...... 

‘_~.‘_‘.‘.’ 
...... 
...... 

...... 
...... 

...... 
...... ...... 

150.00 ...... ...... 

L- 

...... ...... ...... 

160.00 

r 

I: 

L 

Prepared by: 
ROBERTSON RESEARCH CANADA LIMITED 

for 

STRATIGRAPHIC LOG 
MS 37 

RANGER OIL (CANADA) LTD. 

DATE: October 19HO Scale I : 500 PAGE 2 of 2 . 















DIAMOND DRILL CORE LOCi RCBERTSON PESEAECt+(N.A.) LTD. 
s;<';ET so,: 1 

TCTAL iX?T!?: 158,. 8m SEARi”!G: U.T.M. 

YCLE ASGLE: ELEV. CGLLA~: 1716. lm COAL L!CE?:SE: 

.LC?iG.: 602156.5m LOGGED BY: 
L.Little 

CORE SiZE: 

-- 
UNIT THICKNESS SAMi’LE 

MARKER 

.‘iECCi’Tq 

DESCRIPTIOU I 
NUMBE9 

i .?:. Rc!,:. ” 

Box No. 1 
SmDsmm : fine grained, 30% siltstone, dark grey 

thinly bedded 2-4 cm, oxidation alonq bed 
planes & joints 
core badly broken 

Joints 10" 
8.23 

SANDSTONE: medium grained,~ 20% 
minor crossbeddinq, light grey - 
beds 4-8 cm 

--. 
joints 9 + 24” -- - 

Box No. 3 ! .52 
.63 / - / 

I j I 11.3 .47 -- 
.12 

I .66 
Box NO. 4 .67 

- 

13.92 .! 14.47 0.55 0.55 S~DSDSTONE: 
b&s 5 q,, light grey & dark grey 
mdstone, crossbedded,. .~- 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH 1N.A.) LTD. 
t!OLC x0.: MS 37 SHEET No.: 2 
;:.y:: ?5;,,\: TCTAL CZPTH: WARING: U.T.%t. 
i,yr, ‘:iisc”,: EOLE ANGLE: ELEV. COLLAR: COAL LICENSE: 

L A 7. : LONG.: ILOGGED CY: CORE SIZE: 

T’---a 

/ UNIT 
:djfiiCS\‘-:(: 

WIT THICXNESS SAfVlPLE 
5.C.A. !  MARKER DESCRIPTION 

NUMBER -! 

From TO I Thiclc. TWO j------i ::: !?<:;, 
I 

I 14.47 14.67 1 0.20 0.20 SANDSTONE: mediun qrained, light grey .20 1 
3 10% mudstone 

I I I j--+ 

sharp floor contact 
J ! 

1 
- __.-... 

14.81 0.14 0.14 lalDsmNE: dark qrey, fissile -14 

I Box NO. 5 
0.58 0.58 SANDSTONE: medium grained, massive .58 

joints 29" oxidized / 

1. .--’ 15 : ,. 15.39 / 15.52 

[ r t- 

0.13 0.13 MIJXMNE: dark grey sharp floor contact .ll -02 i 

.---I-.A5.52 15.83 -- 0.31 0.30 1 -- SANDSTONE: medium qrained, massive, light qrev / .31 

18 by-- 

.16.37 0.54 1 joint 18O oxidized 

0." 
sAM)smNE: fine to medium qrained, 40% siltstone .34 - 

minor bioturbation .20 

COIKXXEFATE: Coarse qrained sandstone 



DIAMOND DRILL CORE LOG ROSERTSON RESEARCH (N-A.1 LTD. 
%xE NO.: MS 37 SKEET :aJ.: 3 
;.-': ::: ., ,,:, _ _,_.. :.., . . TOTAL DEPTH: SEAKING: U.T.M. 
.J, ‘;‘i 1 \ : .:~.- :; ?, ,., - ._a HOLE ANGLE: ELEV. CQLLb% COAL LICESSE: 

L AT. : LONG.: LoGGED BY: CORE S!ZE: 

UNIT THICKNESS SANMPLE 
MAR:<ER DESCRIPTION 

- NUMBER 
ThiClC. TXK? 

1.33 1.32 17.1 MUDSTONE: dark grey, 30% siltstone 

/ :y?;3 i 

.55 / 
I joints 26" Ihx Uo. 6 / .7a 

thinbeddedl-3 cm I 
I I 

I 17 j 18.40 I 19.93 I 1.531 1.46 I I / SILTS'ICP4V .~ :: 30% fine,qrained sand, medium grey 
moderate biotuxbation throughout 

joint 21° ,- 
+.+ !, / Box NO. 7 
t- 18 I i 195: 22.97 I 3.04 2.89 SANDSTONE: thinly bedded 1 cm. 25% siltstone .68 

minor crossbeddins, light qrey, medium I '.73 

i-~~~~~~~, ~~~~ ~ 
.73 

I ! EoXNO.8 ! 
I 

.04 
' I 23.2 j .14 - 

/ ---- - I 
22.97 25.51 ! 2.54 _' 2.47 ; SANDSTONE:~ as above, but highly oxidized and broken ] 

I---- 
possible fault zone, 'oint 24O 7 1 

.45 i 

.m ' 

.59 
13 I .69 

.71 - 

/ -4 Box No. 9 L 
26 I 25;51 28.31 2.80 2.52 26.2 MUDSTONE: dark grey, 20% siltstone I .48 j-- 

i--+- 1 

massive with bioturbated zones I .I9 
.I0 

&.- 
I 

/ 

i.L-/ 1, 
I I .34 .38 

.71 
I __.___.I _._.___ i 1 

-- , ,-._- 4 '. 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.1 LTD.~ 
HXE W.: 

3s 37 SHEET rw: 4 
7,:;: 1 2-y,,L’: ‘TOTAL CEPTH: 
;: ..<i ; ‘i?::S,.?E5: kOiE ANGLE: 

i A: : LONG.: 

BCAHI&G’ L . iT.I”. 

ELEV. Cc,LLPR: COAL LICENSE:. 

LOGGED BY: COKE SIZE: 

B.C.A. 

_, .,._, .,. I.. , 
UNIT UNiT THICI<NESS SAMPLE 

DESCR:PTICN 
I - I ~.~ NUMBER 

j 

I i-rori , IO ThicIc. iwe 

I !  Box NO. 10 

11 / 28.31 / 28.51 .20 .20 / MUDSTONE: dark qrey, 10% Coal bands 
massive 

Gates "D" Seam 

Dull .09 .71 
.20 

Dull .03 
Box NO. 11 

.25 partly sheared, mod. soft 

.21 minor calcite 

Dull .12 

Dull .16 

-- 
dark grey, bioturbated, massive, 20% 

slltzxme 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.) LTD. 
HCLE !a.: 

MS 31 cj,j'IET x,2.: 5 
>,-- :>y.;. ,.,, TGTA$ CE:'nj: BEARING: U.T.M. 
y, . - ::. ,..,. ~/ 2 ..\l’<‘:-,i;: HOLZ ANGLE: ELEV. CYXLPFI: COAL LICENSE: 

LA1:: LONG.: !LOGGEO BY: CC% S!ZE: 

5 ..-..-__ -.------ 

UN,: UNIT THICKNESS 
T;;;;r;y.:f-;s,;i 

SAM?LE 
E.C.A. , MA?KER DESCRIPTION --?--_I 

NUVBER 
F:0m TO Thick. Trile 

I 

minor crossbeddinu and bieturbation 

smsmm: 10% siltstone, light gre 

minor joints 65O + 29 calcite infilled _ 

Box NO. 15 

CAFECMACEOUS SANDSTONE: Minor Sandstone .03 

____ --... --_ 
i,-__,-. .Lzzi-.-.-. -A- -i---- -! 



DIAMOND DRILL CORE LOG ,ROSERTSON R,ESEARCH (N.A.! LTD. 
WLi !<G.: MS31 SHEET Ph.: 6 
;.7.: i'::r,;.,y: TOTAL DEPTH: BEARING: U.T.M. 
:;,I.‘;; L;;.:;Y+!;,: HOLE ANGLE: ELEV. COLLAR: COAL LICENSE: 

:- .A, : LONG.: LOGGED BY: CORE SIZE: 

a.c.k 1 
“NiT TH!CIO\IESS SANiPLE 

,h?AFiXER DESCR!PTION 
MJMBER 

From To Thick. 1 True 

9 44.01 45.23 1.22 j 1.20 
I minor crossbeddinq and bioturbation 

I 44.5 
i 

joints 34* f 61", calcite infilled 

SANDSTONE: medium 

0.42 0.41 SANWDNE: medium arained, light grey .42 
calcite infilling along joints 29O 
floor contact sharp & oxidized 51" 

SILTSTONE: --__ 10% sandS_one, dark prey .Lt 
biotwbated '.03 

smsmNE: 30% siltstone, medium qraine_d 08 
light grey .49 

Rx NO. 17 .59 

SANDSTONE: 15% siltstone 
crossbedded 

medium qrained 



DIAMOND DRILL CORE LOG 

TOTAL DEPTH: 

HOLE ANGLE: 
LONG.: 

ROBERTSON RESEAXH (N-A.1 LTD- 
Si,:;iT i\;o.: 1 

SEARING: U.T.M. 
ELEV. COLLAfi:, COAL LICENSE: 

LOGGED BY: COP? S!ZE 

E.C.A. 
UNIT UNIT THICKN3S SAMPLE 

MARKER DESCRIPTION 
NUMBER 

Fro!2 TO Thick. Tri:e I :r:,fi<:c. 

I I Box NO. 18 I .6X 

I I i 1 .63 
53.6 / Box No. 19 I / .11 -j 

/ I I I ! I cc I 

1_1_6 55.82 1.48 1.42 SILTSTONE: 30% sandstone, dark grey 
core broken, possible fault zone 
oxidation along joints 05O 

55.82 56.26 0.44 0.42 smsmm: 10% siltstone, mdium grained 
oxidation along joint 05" 

, 
..n rr Llr I ri oc I , co I 1 1E I I CL 7 I ~~rnn,nrmT?.m. “.^24..... ---i--A +'+r,ly bedded Box NO, 20 j .44 

r calcite infilling .23 - 
30 / 30.LD 3.,.0;1 L.27 I.&d 4”. I 3tuwaI”L”Il; ,,lcULuLLL yLan,qu, Uli 

20% siltstone, min01 
along bedding, joint- I8~ + II caic 
infilled 

17 / 57.85 ' 58.06 0.21 0.21 60.3 j SILTSTONE: 30% mudstone, dark grey .21 

+ 63.11 5.05 5.01 COAL: 60% .03 Gates "C" Seam 
Dull .20 .13 

--. 60% .08 soft 

c&e Loss .25 I-Dull, .oa :~-.--_ 
Mudstone .02. 

-j----- .04 - Mudstone .U3 
- Dull 

40% .11 
40% .12 sheared 

-, _-- -L---A-- k&r; .utc ~--1 --.!.- 



DIAMOND DRILL CORE LO,G ROBERTSON RESEARCH (N-A.) LTD. 
tGLE No.: MS 37 SHEET !:a: 8 
::,::1’ “,:,;’ :\t: .._. TOTAL CEPTH: SEARING: U.T.M. 

il,.j: t. 7.:::.i;s:;3: _ - _ 
tiOLE ANGLE: ELEV. ‘YXLAR: COAL LICEXSE: 

; A 7. : LONG.: LOGGED W: CORE SIZE: 

UNIT / UNIT ‘TWESS NU,~aER SAMPLE 
, ;,[cijt”ir.~‘y 1 

e.c.a. . N,ARKER DESCR!PTICN 

ir”m To Thick. True 

I Core ~oss.o~A~~ -32 soft 

! i;.:kJ 

I Box NO. 21 ! ..45 ' 
I 60% .06 minor calcite .19 

! .65 .67 

! 40% .09 'soft -LL._. 
I Mudstone .54 .69 

---f--p 
40% .lO soft sheared PUX NO. 22 I .69 

62.8 50% .21 .06 -- 
Core loss.O8.-p .09 broken .40 ? 

6, . 

1 Dull .26 soft sheared 

', ~-1 

-i 
.-_& 60% .84 

Bone .04 
60% .02 
60% .06 
80% .07 

--t__=/_ 
40% .07 soft 

- 
Carb. Mudstone .08 

-17 -, 40% .08 1 
Bone .02 - 
Floor -~..______- 

MUDSTONE: dark grey, massive 

--- 



DIAMOND DRILL CORE LOG RCBERTSON RESEARCH (N-A.1 LTD. 

ti3?~ x0:: I$s 37 SiiEET so.: 9 
- - I.,- ,, TOTAL @i?TH: SCARING: U.T.51. 

>.‘>TS ‘;~;~s:s3: HOLi ANGLE: ELEV. COLLAR: COAL LlCix5E: 

.-,?,T : LOSG.: LCGGEC SY: CO% SiZE: 

‘tiNIT THiCiWCSS SArvl?Li 
pp]x[ 

I MARKER DESCRPTION 
,NU,MSER k-------l 

Thi&. Trile 
n:. ‘;:c. 

+y 

ii 

.:s : 

4.86 4.62 SILTSMNE: massive, bioturbated 1 .cz 
medium grey 

I 
I- .71 

minor calcite alonq joints & bedding planed .72 I_' 
4 joints 71' ~oxNo.24 ' J .69 

68.9 _ qradation floor contact .30 
-34 

.71 

.68 

T&x No. 25 .65 

26 i 70.89 71.40 0.51 0.46 SANDSTONE: medium qr .--. ained, liqht qrev .51 

massive 
1 sharp flcor contact 

19 / 71.40 72.31 0.91 0.86 I .--J%JEma!k~e 3n 

I 71.9 -03 

.56 

.12 - 

----I 
1.29 I 1.19 SANDSTONE: fine grained, light gr ey, moderate .57 

crossbedding, 20% siltstone Bo;c No. 26 .72 

--- -- 



DIAMOND DRILL CORE LOG ROEERTSON RESEARCH (N.A.1 LTD- 
H3LE NO.: MS 37 SHEET NC.: 10 
1:.-r .q<\~l': _ ,,,_ TOTAL CEPR: BEARING: U.T.M. 

o;<i’ ‘I:;,S,+fD: HOLE ANGLE: ELEV. COLLAR: COAL LICEfiSE: 

;A?,: ,CONG.: LOGGED 3Y: CO3E SIZE: 

.- 

3.C.A. 

1. 1 

UNIT UN IT THICKNESS SAMPig 
MARKEii DESCRiPTlON 

j i;Fc:vc3‘I :‘; 

NUMBER 
Fmm TO T!llCk. T:,,e 

[ ,:>. ?c:. 
/ 

G I 75.78 77.26 1.48 1.47 SILTSTONE: dark qrey, massive .37 

I_I ; , , '; 
1 .70 

.4i I I I ! 
0.271 

I I I / 
'16 / 77.26 1 77.53 1 0.26 1 1 78.0 j SANDSTONE: me&m grained, 20% siltstone I .27 

1 

floor contact 

MUDSMNE: massive, black 
joints 66O curved 

Core loss.52'60% 
Piudstone .08 

Bone .06 

~oxKo.28 ! 

I 
I .lO 

I .55 
/ .1.9 

.06 

Mudstone .09 -1 

I I 40% 04 
I 

I / / Flcor 
I I 

massive, black I .a 1 
joints 06', minor .02 Box NO. 29 

;-----...- 
1 .61 

coal-lenses, gradational floor contact / -17 
I 

4.77 4.56 k SILTSTONE: dark 20% sandstone -4 , qrey, I .52 

!---! 1 84.1 bioturbated, minor clay lenses to .04 .63 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.) LTD- 
iiv?iE so.: MS 37 SHEET No.: 11 

k-F ‘~..^. ,, TOTAL DE?><: SEARING: U.T.M. 
j,,:;;‘i: i ,:i;s:i:i2: EOLE ANGLE: ELEV. COLLbFz COAL LlCE.::SE: 

.-. LC I.. L&G.: ILOGGED BY:. coiis S!ZE! 

UNIT 

6.C.i. 

1 UNIT. Ti’iCKNESS SAhlPLE ~MC,R;ER 
DESCRiPTlON 

WMBER 

j i!~CU’;i”V ~ 

/ 
FWl31 TO Thick. Trm .r; F’X, _ 

qradational contact I 60 1 
Box NO. 30 I 

I 
:-z-- j 

I .G9 , 
I 

I .71 
.69 

-I 
87.2 Box NO. 31 .25--l 

15 36.55 86.61 2.06 1..99 MuosmNE: 30% siltstone, massive, bioturbated .36 
I .73 - 

---+- 

I_ .G6 

- . .31 
-1 

1 88.61 1 88.65 1 0.04 / 0.04 / 1 COK: 80% hard 1 I na I 

MUDSTONE: as above 
5% sandstone lenses .04 m Box No. 32 

gradational flmr contact 

Core loss 1.10 Box No. 33 

4.46 4.31 MuDsTom: black, massive Box NO. 34 
I. 96.3 bioturbated 

- 
.55 

Box NO. 35 I .50 
.64 

99.4 .45 

.09 
--L----. -L--.- ---- 1 .di _ i 



DIAMOND GRILL CORE LOG ROBERTSON RESEARCH (N-A.1 LTD. 
HGii No.: MS37 SHiCT No.: 12 
>::.7~ XC’;\;: TOTAL CEPTH: .35ARING: U.T.M. 
0 ,.y; ,;I ,: i ,y / <> ,-; $2: HOLE ANGLE: :LEV. CDLLAR: COAL LICEXSE: 

ii: : LONG.: LOGGED 6Y: ccl? SiZS 

UNIT UNIT THICKNESS SAMPLE 
“;cc:‘:: S‘, -j 

., MARKER 
NIJMSER 

CESCRI?TION < 

Fmni Thick. True 7. C?C 

t 19 ( 99.71 10:. 45 1.74 1.65 IQllxmNE: uniform, massive, black .31 
10% coal lenses to .08,m ----I Box No. 36 .6_1__! 

i .67 I 
.09 I 

5.61 5.59 COAL: 60% .ll Gates "B" Seam 
102.4 80% -05 

2 I I I 1 Dull .04 
80% -09 

, !ore loss .06,$0% .17 minor calcite 
104.5 40% .20 soft 

40% -20 semi hard, sheared 
&y-e 10s~ .2640% .56 soft, sheared 

Box No. 38 
I .68 

broken hard 

60% .42 hard & banded 

SILTSTONE: 30% sandstone .46 
medium grey, minor bic+rbation .G6 

Eox ??@a. 39 .42 

! ------ - 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N.A.) ‘LTD. 
:xxT NO. : ISIS 37 SHEET No.: 13 
[Y. :,-.l n.;;::.:: 

/ TCTAL DEPT.3: SEARING: V.T.M. 
*\.T< c;\,: ,.., .C’. i.,‘,S,_ ,,.. .J,Z.Y. HOLE ANGLE: ELEV. COLLAR: COAL LICEKSE: 
i;: ;ONG.: LOGGED BY: CORE SIZE: 

F.P.-- 

iilcA i “NIT 
- - 

I 
From 

! 

I ,i 

TO 

UNIT THICtiNCSS SAMPLE 
MARKER DESCRIPTION 

NUMBER 
ThlC!<, Trlle 

Box NO. 40 
1 .68 j 
1 .74 j 

, I 
I I I I I I I 

1-i ------ 
114.6 BOXNO. 41 .45 

.17 
I .71 
-7 t '1 * d 

I I I , I I 
I / 117.7 1 Box No. 42 
i I I I I I 

I / 
I -70 

Box NO. 43 ! .59 __ 
1.11 1.06 : uniform, massive, black -10 

/ bed & curved planes polished 4 -I ..32 
I .26 

.11 

.16 
60% .ll banded I 

40% .05 soft sheared. 

TmrxmmE: uniform, massive, black 
I -.-_I I 

CAFBOPACECUS MUDSToz\rE: 20% coal, black I .13 
I I I I 



DIAMOND DRILL CORE LOG ROSERTSON RESEARCH (N-A.). LTD- 
W-E No.: MS 37 SHEET ~sc3.: 14 
c,,;yc ?~z‘;_:,:: TOTAL ECPW: SEARING: U.T.M: 
2;.- ,~i\‘:~lK~: HOLE ANG:E: ELEV. COLLAR: COA’L LiCENSi: 

i A i. : LONG:: LOGGED BY’ CORE. sizi: . .-._- ----1 
UNIT THICKNESS SAMPLE 

, ‘iiCi”,Tb I.,’ 

MARKER DESCR;?TIO,N I i 
NUMBER i / P’. EC?, 

122.4 MUDSTONE: uniform, black 
polished beddinq planes BoxN0.44 i 

,mAL Gates "A" Seam 
123.7 40% .78 hard 

^̂  ̂ ^̂  I 
.65 :/ 
> " 

60% .12 
.05 

30% .09 
S.ANDSMNE: coarse grained. light Fey 5i 1' 

/ massive, uniform .71 I 
Box NO. 45 .70 

Torrens Member 
.19 

Eox No. 46 
.70 

’ 129.8 .56' 
.13 
.71 

I Box NO. 47 .66 
.51 

, I.-- 
1 SANDSTO~: as above ! .Qr 

gradational floor contact Box No. 48 .lO 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.1 LTD. 
SC2 NO.: rMs 37 s,i::ii No.: 15 
i: :T I .:, : :y>:: TOTAL CiPTHi: EEARING: U.T.M. 
j:.,r: i;;<;Si.!x5: SOLE ANGLE: ELEV. COL,LAR COAL LICE%%: 

L..‘*T.: LONG.: LOGGED Sf: CORE SIZE: 

I---- > 

j B.C.A. 1 

UNIT I UNIT THICKNESS SAFAPLE 

I 

NUMQiR 
OESC~lPTIOV 

From TO Thick. Title 

1 132.58 149.62 17.04 16.83 SANDSTONE: medim grained, uniform 
I 
-- minor fractures 54O, loo 

IL-1 
I 

g / 
Box No. 49 

.71 

.67 

.72 
139.0 Box No. 50 

.I2 
I .75 

142.0 Box No. 51 .30 - 
.38 
,. 68 
.73 

I .71 
14 Box NO. 52 .58 / 

145.1 .06 
.72 
.70 
.68, 

Eox NO. 53 I i .70 
.18 I - 
.47-l 
-66 
.69 

---- 



DIAMOND DRILL CORE LOG ROSERTSON RZSEARCH (N.A.) LTD. 
EOLE 50.: MS 37 SHEET No.: 16 
I.,;-5 Y~J': TOTAL CEPTH: BEARIiXG: U.T.M. 
OAT; ~;‘(:~:+j: ‘HOLE ANGLE: ELEV. COLLAR: COAL MXNSE: 
? x.: &ONG.: LOGGED BY: CORE SIZE: 

UNIT UNIT THtCKNESS SAMPLE i I MARI<ER 
NIIhmFR 

DESCRIPTIO’V 
, ‘~.~c”E;T;y i 
L I ! ! 

I ! 
22 1 149.62 156.95 

-I 
7.33 6.60 SANDSTONE: -- medimgrained,minorcrossbeddinq 

I ! 
.20 4 

‘I 
I 151.2 light grey, minor polished fractures 20" .43 I 

j-----j i rrgderate calcite fractures 47', 56', 38' 
t 

.09 
whole zone appears to be a series of small/ .69- 

/ faults. gradation flmr contact, with .72 I 
c calcite fractures decreasing in number 

I- ;+..\', 1 ;;. 
Box NO. 55++ 

.62 I 

.70 ! 
Box No. 56 .70 

/ 

--I 
.G5 

, .69 1 



MT. SP ER COAL PROJECT 

DIAMOND DRILL HOLE NO. MS-38 

DRILLED FOR: Ranger Oil Limited 

DRILLED BY: Tonto Drilling Ltd. 

LOCATION: EB Pit Area 

COLLAR ELEVATION: 1558.5 m 

TOTAL DEPTH: 137.92 m 

CORE SIZE: HQ 

GEOPHYSICAL LOGS 

Natural Gamma Ray - Neutron. 

Focussed Beam (Resistivity) Log: Norma 1, Expanded. 

Density: Normal, Expanded. 

Caliper. 

Directional Survey: 

LOGGED BY: L. Little 

SEAM INTERSECTIGNS 

Interval (m) Thickness (m) 

D 32.08-36.88 4.80 

C 53.16-57.06 3.90 

R 93.57-98.37 4.80 

A 111.80-113.20 1.40 



GATES D SEAM 

GATES C SEAM 

GATES 8 SEAM 

Prepwad by: 

ROBERTSON RESEARCH CANADA LIMITED 
for 

STRATIGRAPHIC LOG 
MS 38 

RANGER OIL (CANADA) LTD. 

DATE: October 1986 Scale I : 500 PAGE I of 2 

















DIAMONI 1 DRILL CORE LOG 

TOTAL DSyy:l' _ 137.92 m 
WLE AiiGLE: 

601573;5m 

! 

ROBERTSON RESEARCH (N-A.) LTD. 
.=JjEET \'o.: 1 

GEP.RING: U.T.?,?. 

IILEV. COLLP.% 1558.5 COAL Liit;iEE: 

ILOGGED BY: CCSE SiZ3 L.Little 

dark qrev 
I 
L 

/ ‘, 1 I I 
1 ‘. 

1. no oxidation of joints I L-i 53 

i;-- / 

I 14 i 

14.0 jc&ts 17O 
gradational floor contact 

f----y-j’ 
I -. .52 I 

,'̂  ., 

k-j 15.75-i- 
I i 

20.39 4.64 4.36 SANDSTobT : fine grained, 10% siltstone .14 / 
'-liqht qrey ~-&L-l 

joints 14O, minor oxidation Box Ko. 3 .iC 
Sharr, flcor contact .53 ' 

.G9 
.I .70 I 

1 --- 
Box No. 4 

I’ 1 
' 

1 
23.071~ 2.30-1, 2.10 

I 
/; 24 1 20.77 SA~S'ICXE: fine grainsd, licht urey, massive I .16 i 
/ I i 10% siitstone lenses tc'.O8 _.__. m EoxP:o.5 

~~~-!- i.__ ---.-.----I- 
L,_ 

-- 
/ .61 .61 ‘, / 

/, -~--_-~-.-.__ I 

I ; 23.07 / 
:;.--..--7. 

i -0.411 i MUDS~~: carbotiaceous, 20% coal prtinqs to 0.5 m 
lb-4 



DIAMOND DRILL CORE LOG RCBERI-SON RESEARCH (N-A.1 LTD. 
%OLE x0.: MS 38 SH:E; $!3.: 2 
.n,'>T~ ~>~,y;' TOTAL CE?Tti: 137.92 m BEARING: U.T.M. 

3 .:;: !: ,::I;:$fi.zc: HOLE ANGLE: ELEV. COLLAR: COAL LICillCE: 

LAT.: LONG.: LOGGED BY: coiii SIZE: 

..-._w _-___- 

UN!T / UNIT T-;-K;;~~~~-’ 

._-- 
iiECo’.*#E;‘\,’ 

GiSCRiPTION 
f------- 

I 

From T; TRiCb, n-. Px. 

-1 MUDSTONE: 20% carbonaceous partinqs to 0.03 m 
-1 

1.34-, 
I black Box No. 6 I .50 j --/ 

j 15 [ 23.48 
I 

25.26 j 1.78 / 1.72 / / 

!  
I 

I sharp floor contact ---A .67 
, .08 I -1 

-- 
' 25.26 1 29.53, 4.27 4.18 26.2 SANDSTCWE: fine yrained, 30% siltstone 

_-' furbated, beds to .04 m .71 _ 

I gradational floor contact .73 
1 I q----- .,3 

- 
EBx No. 8 

MUDSTONE: 30% siltstone 

MUDSTONE: black, massive, uniform 

80% ~33 hard 

.05 core broken 
._,....____ 



DIAMOND DRILL CORE LOG ROBERTSON RESEP.RCH (N.A.) LTD. 
COLE ,x0.: l%S 38 SLiEET No.: 3 
:'ryy ::::::.,y TOTAL CEPT%: 137.92 m aEARING: U.T.M. 

r;x!:'b-;:z: HOLE AKLE: ELEV. COLLAR COAL LICEKSE: 

LAT.: LONG.: LOGGED BY: CORE, SIZE: 

DESCRlPTlON 

Garb. mudstone .09 

40% .05 

L. I 80% .16 

p---+--- 
Lone .16 - 

/l-----i .30, 
I 20% .28 

I 
80% .lj 

40% .07 \ 

80% .13 
i 

mudstone .03 

- 
Shx-p floor contact 

- 

t .-- 
SAWSMNE: 30% siltstone, fine cfrained i ..14 

moderately crossbedded .72 

41.5 _ light qrey .62 
Box NO. 12 .15 

-w-----I-I i 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.1 LTD.. 
SOLE b:o. : MS 38 SHEET I&.: 4 
!-;:;c L‘~~~~,~~': TOTAL DEPTH: 137.92 m BEARING: U.T.M. 
C:<TE ;:x!c+E>: HOLE ANGLE: ELEV. OXLAP,: COAL LICE:S:: 

LAY.: LONG.: LOGGED w: COX SIZE: 

I,? 
,z,:‘;o\‘L iy / 

DESCRIPTION I I 
; ::-. PC!, 

SILTSTONE: 20% sandstone I .j7 I 
turbated 

1 
28 I 43.66 1 45.27 1.61 1.42 SANDSTONE: fine crrained. licrht grev 

44.5 crossbedded Box No. 13 
I sharp floor contact 

47144 2.17 2.09 SANDY fine crrained, 20% siltstone 
liqht grey 

47.5 Box NO. 14 .59 
.04 

'_ 22 / 47.44 ' 49.10 ' 1.66 1.54 -SANDSTONE: fine srained I- -~- 
10% siltstone 
light grey 

SILTSTONE: 10% sandstone, medium mev 
50.6 turbated 

I core loss .30 .22 I 
sANDsTom : 40% siltstone, medium prey 

tierately turbated Box NO. 16 
53.6 / core 10s~ .69 

, ONACSZJS K??S'IQFZ: black. 20% coal 

COAL: Gates "C" Seam .30 
54.4 bone :.02 .40 

1 , 
80% .25 .21 

-.- I- 



DIAMOND DRILL CORE LOG ROBERTSON R~ESEARCH (N-A.) LTD. 
iiO:E KG.: MS 38 5 SHEET So.: 

CL:‘lj ;.:;,;i ,:<: TOTAL CEPM: 137.92 m BEAFiiNG: U.T.,V. 
0 :; ‘Z ;;;,;;=;+I;: HOLE AkGLE: ELEV. COLLAR: COAL LiCENSE: 

L 47.: ; LONG.: LGGGED SY: CCRE sj!zE: 

UNIT UNlT THICKNESS SAMPLE 
!  ,<ZCO’>,E ,?) 

I I 
MUMBER 

MASKER DESCRIPTION 

*:. i<!C. I 

, carb. mudstone .37 I -73 
bone .03 -t 

L----I i bone .07 minor calcite / 

80% .15 I 
/ 40% .15 minor calcite - -. 

bone .09 Eox No. 17 

------I 

.62 --- /~~ ~~~~~ ~~~~ ~~ 
40% .08 .57 
60% .15 .G3 ' 

dull .08 4 
l.-- 40% .08 

30% .42 minor calcite 
nwdstone .18 

80% -11 
40% .3G minor calcite 

core.loss .04','80% .24 
80% -20 

/ ,' mudstone .02 
20% .12 soft, 
80% .lO 
60% .19 soft, 

carb. mudstone .15 
bone .04 
100% .02 

carb. mudstone .05' 
floor qradaticnal contact 

0.32 0.30 MUDSMNE: black, uniform 
/ 

qradational floor contact .32 
SrnDSrnNE: medium qrained, light grey .09 

10% siltstone 'Box NO. 18 / .71 
1 gradational floor contact 41 

--L -:.---- i 



DIAiVOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.1 LTD. 
MLE N’r.: .\Is 38 r-;;i xa.: 6 
;:;,: 5 :,;I.c;:\:: TOTAL CEPM: 137.92 m BEARING: U.T.M. 
3;.,y; ;.y;,..;;.-,. (, .r,,..w. HOLE ANGLE: ELEV. COLLAR: COAL LICixSE: 
;A;.: LONG;: LOGGED BY: CORE sizi: 

’ “Xl? Tt.!!CKNESS RECCVi -?‘I I 
MARKER OFSCRIPTION i 

I / ,c, P*r. I 

MLlDsTohm 10% coal partinqs, black, uniform 
59.7 ! minor turbation 

gradational floor contact 

60.43. 0.74 SANDSTONE: fine grained, light grey 

SILTSTCINE: 15% fine sandstone, dark qrey -~--. 
moderate turbation BoxNo. 20 
qradational floor contact .70 _ 

65.8 j .59 
.72 

Box NO. 21 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.1 LTD. 
xxi tio.: MS 38 S'SEET w.: , 
:p:,-; i::r: -:: TOT& CEPTH: 137.92 m BEARING: ti.1.:r:. 
,Z,!,~.,.L ) i:,;!sji$C: HOLE ANGLE: ELEV. COLLAR: COAL LICESSE: 

L.2.T.: LONG.: LOGGiO 6Y: CCRE SIZE: 

DESCsl?TIOs 
. uniform, black 

0.55 0.54 MLlDSTOh~: cadmaceous, hard, black 

0.45 0.45 C?ClAL: 70% .31 .45 
40% .14 ~soft & broken ------I 

-1 

70.25 1 71.79 1.54 1.49 mIDSToNE: ~massive, uniform, black .08 
lO% coal parting to .042 .67 

71.9 gradational floor contact Box No. 23 .06 
-61 
.12 

I 
I 

2.24 2.18 SILTSTCXC,: 20% fine sad I .54. 
*h---Y- I qrrational floor contact .13- 
I-- - I 1 .62 

75.0 BoxNo. / .35 
, 

/ SAiiS'IWE: fine qrained, 20% siltstone 
crossbedded 

MLlDsmNE: 10% carbmaceous inqs to .lO Ill _--- 

! 1 73.68 ; 77.23 ; 1.55 A.52 
I 

i 12 
-A-L--’ 

MUDSTONE: 30% siltstone, interbedded .6G -1 
minor fine sand lenses~ .09 m Box No. 25 .57 I 

I I I gradational floor contact .32 
! I I 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH ihi.A.1 LTD. 
h’3ic S”. : MS 38 S~:EET NO.: 8 
yL~*-’ T:l:, \,. ._ ~.,<. TOTAL CEPTH: 137.92 It’ BEARING: li.T.SV. 

;:.;;;;. Fi:v,c‘~;~y HOLf- ANGLE: ELE”. COLLAR COAL LICENSE: 

LAY.: LONG.: LaGGED BY: CC4E SiZEZ 

DESCR!PTIOV 

I 
1 93.3 1 
I 
iL 

Box No. 31 
Gates “B” Seam - - 



DIAMOND DRILL CORE LOG ROSERTSON RESEARCH (N-A.1 LTD. 
H3iE W.: MS 38 SliEET N?.: 9 

“ATE SEGUS: ‘TOTAL CE?TH: .137.92 m ' EiARING: U.T.M. 
DATE FINISHED: HOLE ANGLE: :. ELEV. COLLPR: COAL L!CENSz: 

‘LAT.? LONG.: ILOGGED BY: 
,. 

CORE SIZE: 

? 
UNiT UNIT THICKNESS fiECC’/ERY 

SAsMPLE 
9.C.A. MARICER 

NUMBEfi 
DESCRIPTION 

From TO Thick. True I 7,. src. 

I 33.57 98.37 4.80 4.71 COAL: Gates "B" Seam I -- .04 
30% .09 .Gl : 

40% .29 .66 

40% .19 sheared, , BOX NC. 3!2 .53 

\ core loss .11 I I 

_-/ 
96.3 20% .30 .05 

I 20% .24 soft, .52' 
I 40% .4G .61 

i 20% .38 .69 

1 20% .29 Pox Ico. 33 .54 

Core loss .12 

.40% .53 .26 - 

60% .i9 

9 40% .OG -. 

I 60% .12 

40% -20 

60% .38 
I 40% .23 

I I 
I 

80% .06 

I 20% .04 
-.- 

60% .16 
I 40% '. 19 

60% .15 

20% .02 
floor sharp contact 

, 
9 98.37 /~ 100.96 2.59 2.56 99.4 SILTSIONE: 30% fine grained smdstone .23 

B .: 

minor cross bedded .13 
odium grey 6h 

.67 

/ BOX~NO. 34 .53 

I .37 



DIAMOND DK!LL CORE LOG' FiOBERTSON RESEAFiCH (N-A.) LTD. 
HGLE NO.: ixs 38 SEEiT ;o.: 10 
>,:>:f y;,;:.:: TOTAL CEPM: 137.92 m BEARlfiG: U.T.%. 

,Q:<;~~ ‘:>;‘t‘HE3: HOLE ANGLE: E’LEV. COLLAR: COAL L:CENSE: 

LAT.: LONG.: ILOGGED BY: CORE SIZE: 

!- .- 

I 

“NIT UNIT THIC’dNESS SAMPLE 
9.C.A. 1 MARKER DESCRI?TIC!N 

NUMBER 
i From Thkk. Tr”C 

j 100.96 lzi.02 0.06 0.06 CO?&: strinqer;driller loss circulation 
/ 101.02 101.27 0.25 0.25 core loss 0.25. fault - Olij&l~rlPWP , 

la i 101.27 101.37' 0.10 0.10 SILTSMNE: as abve, dark qrey I .10 I 
I &an, flcor contact 
I 4 

minor polished fracture 42' 
105.00 3.63 3.45 

-__-. 
MuDsTO1\cE: 20% siltstone, xifonn 

102.4 &xk arev 
.2a 

.61 , 

i aOx No. 35 

22 I 
105.5 .67 

---L / 
k.--- 

.15 

.17 I 
1 

108.06 3.06 2.84 SILTSTONE: 40% mudstone 

-- Box No. 36 

,--; 108.5 
I 

I Box NO. 37 
i+. 

SILTS'ICN~: bedded 

.G6 a- 

/ - 
110.48/ lil.80 / 1.32 1.27 111.6 I4uDsToNE: minor coal partings (.Ol-.l m) Eox No. 38 .59 

-----r---- 
- 

I ! dark qrey 
/- ___i_. .51 

I I slickensided .22 
i. __ _ ._,..- --..__-- - 

' - ?..~~.-- J 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.1 LTD. 
tiix 5, so. : .xs 38 j i.!CET No.: 11 
.Z:;‘,T i' >E,-; ::.I: TSTAL DE?:rl: 137.92 In SEARING: ti.T.:M. 
;?:$‘(:. 5 ;,‘.~:;c< ,A;:: t!OLE ANGLE: ELEV. COLLCIA: COAL ‘LICEi\SE: 
LA?.: LONG.: LOGGED 6Y: CC,Z sizi: 

,..-‘ ---- 
“UT THICKNESS SAMPLE 

MARKER DESCRi?TlON 
. NUMSER 

From TO Thick. TW@ 
rcotlets I 

turbatedandwavy bedding 
CXjAL: dull .05 sheered Gates "A" Seam .44 
cxb. mdstone.04 .E3 

30% .45 hard & broken Box NO. 39 .25 ____-- 
Dull .19 hard 

I---- 
J-- 

Core :.css .oa 
-r------ ' 

113.20 I 130.86 17.66 17.21 sANDsrcNE: medim qrained~ Torrens Member 
---i------i- 114.6 light grey 

uniform ---- 
-- 

I I Box No. 40 
I I 4 .74 ' 

117.7 - .lO. - 
.54 
.6G 

I I EDX m. 41 .70 
1 +-- / .74 I 

120.7 / .41 -_... 
I .72 - 

BOX No. 42 / .71 
.72 , 

--'--T-0-~ 
.61 j 

Box No. 43 .69 
.71 
.72 -. 

t,~--'---------! !---- L.-i----J-- 1 -- --- J 



DIAMOND DRILL COKE LOG ROBERTSON RESWRCH (f’!.P..) LTD. 
COLE No.: MS 38 SKEET :::,.: 12 
?;>::. :;c.;;.>:: TOTAL CEPl’rl: 137.92 m’ @EARING: U.T.:“:. 
~,..‘,.y ~i,\:S;Lj~;: iiOLE ANGLE: ECEV. COLLAR: COAL LiCENSE: 

i AT.: ,LONG.: LOGGED EY: CXE S!ZE: 

UN,? WIT THICKNESS SA?d:iPLE ’ 
) F,I”‘.b,‘: ,Z,‘! 

MARKER DESCRIPTION i 
NUMBER 

FXJ,v TO Thich. True 

+-, 

r-.. :‘!~:c. 
_  ̂ i 

I I I 1 126.8 .lt( I 
I 

j 
I’ 

! 
I .5oi 

I Eox KO. 44 j .70 / 
I I I I .?3 I 

A--- 
I I- I 

4 .70 

i-167 i- 7,. 

1 . /‘! 
129.8 .49 

r 
j 
I .14 - 

I I Box NO. 45 - 

I ~,,'7/ I- 130 : 86 j 137.92 ' 7.06 6.95 SANDSTONE: fine srained -- 
nudsttie bands (LID to .19 m) 

l.32.9 ' vaquely crossbedded Box No.46 
.53 I 

139.0 

End of hole 137.92 

..- 
'. 70 

Box x00. 48 .56 



MT. SPIEKER COAL PROJECT 

=* ', 
DIAMOND DRILL HOLE NO. MS-39 

DRILLED FOR: Ranger Oil Limited 

DRILLED BY: Tonto Drilling Ltd* . 

LOCATION: Mt. Spieker - Syncline Area 

COLLAR ELEVATION: 1831.2 m 

TOTAL DEPTH: 449.8 m 

CORE SIZE: HQ 

GEOPHYSICAL LOGS 

NaturalGamma Ray -'Neutron. 

Focussed Beam (Resistivity) Log: Normal, Expanded. 

Density: Normal, Expanded. 

Caliper. 

Directional Survey. 

LOGGED BY: L. Little 

SEAM INTERSECTIONS 

Interval (m) Thickness- 

440.50-444-65 4.15 

265.21-269.35 4.14 

258.01-260.44 2.43 

251.70-254.93 3.23 



100.00 

. . 
::::::. 4 .: :. ‘_’ 1. ‘__ I 

I ....... 
...... 
...... ....... 

Prepared by: 
ROBERTSON RESEARCH CANADA LIMITED 

for 

STRATIGRAPHIC LOG, 
MS 39 

RANGER OIL (CANADA) LTD. 

DATE: Octobei 1980 Scale I : 500 PAGE ( of 5 

r 



100.00 

t 
HULLCROSS 

c 
GATES 

200.00 

Prepared by: 

ROBERTSON RESEARCH CANADA LIMITED STRATIGRAPHIC LOG 
for MS 39 

RANGER OIL (CANADA) LTD. 

DATE: October 1980 Scale I : 500 PAGE 2 of 5 

/ 



‘HIC LOG ( Prepared by: 

R@ERT!3ON RESEARCH CANADA LIMITED 
for 

STRATIGRAF 
MS .39 

RANGER OIL (CANADA) LTD. 

DATE: October 1980 Scale I : 500 PAGE 4 of 5 



400.00 

GATES A SEAM 
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450.00- 
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Prepared by: 

ROBERTSON RESEARCH CANADA LIMITED 
for 

RANGER OIL (CANADA) LTD. 

DATE: October 1980 Scale I : 500 

~STRATIGRAPHIC LOG 
MS 39 

PAGE 5 of 5 















DIAMOND DRILL CORE LOG ROfjinTSON RiSEAFCt? (1d.A.)~ L-I-D. 

: . .- ‘~ .  . . -  - -_- -_- -  

S.‘Ib?;!PLE 
MAZKER t DESCRIPTICN 

NUMEEH 

ClvEmmm mx NO. 1 

/ SANDsmE: 304 siltstone -- 

medim qrey l ! .52 i .5L I -- -- 
core broken EDX EDX No. 2 No. 2 .49 .49 1 1 
moderate crossbedding ing 

f--.56--'I f--.56--'I 
I 

> joints oxidized 47O 
j .5"i .5"i 

.58 .58 
j 

Box No. 3 



DiAl’KWil OR!‘-L CO% LOG RGEERTSON RESEARCH (N-A.) LTD. 
2 UCLE :,:c,. : MS 39 SVEET No: 

;&'..y-. ;~~T.,:':: TOTAL ,XPTH: ‘:EARlNG: i.T.tti. 
,. ,>.i:.i :,;,z,>,Ti.,. HO:i A>IGLE: ELE”. COLLm: c&l,: LiCE,yZ;I: 

LAT.‘.: LONG.: LOGGED EcY: CC;% SIZE: 

1~ I 
I / 

I .7!. 1 
23.2' / ~0,: NO. a I .zi--/ 

I .17 j, 

------I 
.52 ___--- . 

1 
2.53 sANDsmm: - coarse qrained, bedded 

--+--. 
i . 1.5 

salt and pepper texture I .74 
qradational floor contact .74 _: 

I 
Box No. 9 i. .69 

I 26.2 - 
I 

CtXGXMERAT!S: 20% coarse qrained sandstone 

!!---A 29.3 I .43 
.lS -_i I 

I I I -------I ---- --: ~_-__ -6 j .73 -̂  1 

smsmm: mdilm qrained - 

30% sandstone .57 
minor crossbaddinq .61 ! 
shaqz fkwr cont;lct ---x--/ 

-- -2 



-----+-_i ygre broken 

-_ soft zones, weathered 
shaq2 flmr contact ---._ 

--i 



- 

DIAMOW DRILL C@RE LOG RbEER-KON RESEARCii (l’l..A .) LTD. 
iCLE x0.: MS 39 Sb!EET No.: 4 
_~ .~_... ~TC,TAL GEPTHH: ,.,... .~, ;y ,\i,>,":: &l.R!:\IG: I;.T.M. 
:>y;;; i:>;,i-i.i:n. .,. -.._ _I. SOiE ANGLE: ELE'/. cc‘!.LtL?: COAL LiCEmE: 

!. A;; : LONC.: :.OGGED OY: CORE SIZE: 

--. .- 

-_- 

----- I 

L--- 48.60 49.79 j 1.19 I 1.14 CDNG?~~E~TE: chert pebble .24 
50;3 15% siltstone lenses BOX NO. 181 -63 -. --- 

2XL'oarse grained sandstone lenses -1 .32 -- -- / 
shal.2floor contact L - 

i 

SANDSTUNE: light grey .12 ---- 
rredim to coarse qrained .69 
&d&d minor crossbeddin .66 ---L 
5% cozglcmerate lenses, 10 cm Box No. 19 ..25 

.33 --_- 

.72' 

Box No. 20 

._ __..... -, ' ..- 
,,____- k---i 





DIAMOND DRILL CORE LOG R~BERT!;OI’l RESEARCH [N-A.) L-m- 

MLE pia.: kll 34 S%~~~ i\‘o.: 6 
.::is zYT.7 ,\.. ,~..L_. ., TOT.AL DEPX: ~~~.R,,h)~: U.T.M. 

“..,,:I: ‘:?:!s,;w:~L;: P0i.i i\!\tiE: ELEV. rn!.L,wc COAL LiCENSI: 

- .;; -;., : .LoNG.: LOZ~S-ED 13YZ CO% S!ZE: 

DESCRI?TION 

Box NO. 28 

-- .- 

Box No. 31 



LOG F33ERTSC~N RESEARCH (?!.A.) LTD. 
SHEET w.: 7 

2.T.h:. 

CC)AL LICEXSE: 

COLiE SIZE: 

Bcx No. 37 
.37 

- 
Box No:39 



DIAMOKi[) [:RlLL CO.RE LOG RO[?WTSOI\I RESEARCH (N.C\.) LTD. 
MS 39 K2L.E Fi”. : SH::T ~‘0.: 8 

\‘: T0~i.c: CI.pM: EEARiNG: U.T.M. 
‘; :- r~:;:~;‘,~~~: HO’L!: A,?GLE: ELEV. COLLAR: COAL L,CE?:SE: 

LAT.: ,LoNG.: LC~GED F,y: CORE SIZE: 

--_--- 

DESCRlPTiON 

Box No. 41 

-- 

Box No. 42 

.7j _- - 
Box NO. 43 .I2 

117.7 10 cm, liqht qrey, clay with .32 _’ 

mdclusts .29 -- 
.72 
.70 

Eox No. 44 .74 1 

.74 
120.7 .06 

.' 
Box NO. 45 

.44 

.21 

l-----L------- .--_ _.--.-- --- .---A 



3lAMGNO DRILL COPE LOG RCWX35fii\i RESEARCH 1N.A.) LT!?- I 

b!C!.E ?o. : MS 39 SiiEET No.: 9 
.y;c yx:.\:: TOTAL CEPTH: EE,~R!XG: U.T.M. 

;.>,ic ‘~‘(:~:?igc: hOiF i;NGLE: ELE\/. a,:LAR: COAL LICEXSE: 

-AT.: 

DESCRIFTION 

---//- 

-- 

___._- 

-- 

-_-__ 

.-- 

.- 

---?7 1 



DIAMOND DFilLL CORE LOG RI?BERlS;;N FIESEAEW (N.A.) LTD. _  ̂

-...-.l! -- I i .73 

I Box NO. 55 -74. 
--- -7 I 1- / ,151:2 .64 ---_ 

I I .25 m soft, broken clay lense .72 .~ 
, t tix&:ed .?2 L- 
I BoxNo. i .74 - 
I .69 ' 

.- j 154.2 joiht, s.s., 34 0 .06 - 
.64 

joint, S.S., 4g" I .58 - 
EoxNo.57 / .70 ' 

.69~ 
157.3 -47 

12 6m cl.ay band, -_- -- 

-72 
.67 
.52 / 

-"------' II-.--- -?---cz. ---T.-T 



DIAiP3Nij Di;iiL CORE LOG F\(?BERTSG&; RESEARCH (N./t.) LTD. 
Yi:;.E, so. : Es 39 Si?EiT P!o.: 11 
,T,‘.,;~ 2.K~‘;‘:: TOT.&:. OEi’TlI:, S~*EINc: U.T.M. 

2;*:y. ‘::I:jij:;: HbLE MCLE: ELF/. C3!.LPX COAL L,,x>~aE: 

LA-l: LONG.: ILOXED RY: CORE S!ZE: 

..-...-,-_- “-- 

I 

_.--L- -- 

ti;\ii UNIT TlilCl<k~SS 
6.CA !  

/ 
/ 

From / _‘c TiiiCk. The .- 

I I 1 .12 j ---, ---A. ----I / 
I Box Ko. 60 / .72 I : i 

1 
-- 

.,--+---.- ---+ L-.- - .72 j 
/ -- 
I 

---i--- A 
i 166.4 E?QX No. 61 .lO 

-55 
.68 
.69 

_/ SANDSTONE: nediumgrained 

-2,- 

.- - 
-A- _ -- 

168.90 .0.18 - 0.18 

MUDSTONE: black ; .09 . 
mifortn 

_." -_-. L----~L,,------- --*--- ---- 



RC)BERTSGi RESEARCk! (N-A.) LTg. 
S!IEET NC.: 12 

REAF.iXG: U. i.iti. 

KEV. cxLA:% COAL L!.:Ex:SE: 

LGGGEO iBY: CORE SIZE: 

-A--- 

DESCRIPTI3N 

7. ?a:. 
----I 

SzmSTopE: fine &ained .7O ! '2 
licjhihmey I al- 
tmzbated -72 --__ 

-29% siltstone BOX No. 63 ,_ .55 
minor crossbedding A 
seL2 floor contact 

.LIL.IO L./,3.54 8 , i.Jll i 1.34 llL.3 3LLL31”ivi: I”6 G”cd. pLLLl,LjD C” IV CALL 
--- 

I 10% mndstone 
_-- I turbated -- - 

! gradational floor contact 
/ I 
! ! ! 

_,--_I~ 173.54 175.98 4.44.-l-i39 SANDSTONE: .16 A-- fine grained, 20% silt&me 
'curbated ~--, .72___] 

BoxNo. / 
med.irn! .e 

.36 --- 

.69 

.71 
Box NO. 65 .70 

MuJJsTom: dark c$ey 
hdd&d 
30% siltstone. .66 ---- I 

! .68 
Box No. 66 -72 

.75 - 





,I-..--.- 

/ “iA i 

-I;_-i.----7- ----- 
!J N i T WIT TH!CKR’ES.S SPhlPL E 

MAR:<ER SESCRIPTICN 

/ iicn: j 
NUil’iBER 

T,2 mri. True 

.--.--!.-_-- 6 ' 188.67) 189.98 
I 

1.31 I i.30 SANDSMPT : mdivq qrained - 
I I _j., i liqh~~y .68 _! 

I 
, 20% si:ltstone .45 ~----I I 

-’ ---.I minor twbation 
1...,.. --.- [ sha ~flmr contact 

i189.98 -- 1 191.42 1.44 1.43 ' ---__ !xIwT~m: ---- 20% siltstone .22 
190.8 ', -I I dark csrey .32 _---- 

uniform .26 .~-- - -- 
Eox No. 70 .64 - 

--+ --. 

---+--- -1 

.72 

.73 

.69 
unifo:~ Box NO. 71 .52 

t 
tinor turbation 

I !, 
- I 

1 194.081 
I 

199.75 5.67 -5 . 64 MUDSTONE: 30% siltstone .20 .._ 
twbated -- .72 -M. 

-----t--i 1 1 10% sandstone lemes ._..---- / .72 '1 
.7n 

; +------, I I I I I I . /” 
! I 196.9 I BxNo.72 j .20 / 



GiAMOL;C DRlLL CORE LOG R~3W?Tsc~ti RESEARCH (N.A.) LTD. 
H!XE ,?a. : ;.a& 39 SHEET ?:o.: ,I 
{>,‘;-i; x.x>;: ~~O;.;,:.‘ciP-rk,; u. ‘T.!“, . 
?I,:; c;..,,‘? .-3: ./ .,I. 7;’ HOLE AXGLE: ELEV. C2LiAt-i: COAL LICEtiSE: 
j ~,‘~. :: : CCX SIZE: 

-, 
Box KO. 74 

50x NO. 75 -- 
___ 

205.12 / 205.54 0.42 0.42 MUDSMNE: @ack 
mifom --- -_-.- 
20% siltstone 

--! sharp flmr contact 

-__~ 
SANDSToNI3: light (jrey .25 

I -._.._-_ 
15% siltstone lenses, 1 cm - .37 ) 

/ 
.--- .75 I 

Eox M. 76 _- 

-~- 

--.__--__, 



DlAMGNi) DRILL CORE LOG Rafji={T,C;();J i CSF LI :,,..ARCH (?;.A.) LTD. 
k!XE No.: Ns 39 SfiET ;ic.: 16 
::,Ay;i i::;.l:\: TCTX SEPM: EEA?illNG: ~U.T.M. 

~ ..‘~‘$‘[:l Y<:S,L(ED: HJLI: ANtiLE: ELEV. COLLX: CQAL ?!CEXS1” 
‘;&T: LONG.: LCSGED sy: CORE SIZE: 

CESCRIPTICN 

minx turbation Eox NO. 78 -_ 
m&rake crossbedding 

-_- 

.74 
Box NO. 79 .72 1, 

.7C ! 
218.2 -53 

-- 

---- 
.17 
.47 
.75 

*a&tional floor contact .24 

SIL~!KN2: 2Q% fke crrained sandstone 
dark prey 

.15 

.40 

.lV 
EQX No. 83 .68' 

-~-_ --- -A --J J 



r-.---- __----- 

I 
I 
i 

~ S.C.A. j 
CESCAli’TICN 

:y, T,,;;:, : 
.-- ; _- 

/ 
-: 

^a i 

A-- --&-& ! , i 
! 228.37 j 
I----- 

23:.12 / 2.75 2.75 SaDsTem: fine grained I .42 - I 
------ I .20% siltstone 70 j 

turbated ' '17 I _- 'A-- / 
230.4 Box NO. 84 ! .oi 

-+.-. 
._--+ 

i 
- 

I / 



DIAMOND W-ILL CORE LOG HCBE~TTC;OPJ RiSiAXH (N.A.) LTD. 
i;:]LT NC. : MS 39 sH;ET NO.: 18 
3;'; 7. L;:it;;A.\: TOTAL DEPTH: 3EARI!G: U.T.h.i. 

c’.:\‘:: F;:yiS’:cC: iiDLE ANGLE: ELEV. CrJLL/IR COAL LiCENSE: 

- . . LO”!G.: L~OSGEO 3: CORE SIZE: 

1-e------- --.. -I-- --- - 

3.C:A. / 
L!NiT UNIT T%lCKl\iSS SAMPLE r MAilKER 

--rfi’.~;.\‘C $-j 
3ESCRIF’XON / _ !, 

NVM3ER 
I irorr ---I~~ ThICl<. TfW n,. :o. 

--- 

4 j 239.1_5 I 248.11 8.96 $194 kiL?DZXK?~: 30%' s:iltstone .15 --j 
--I 

uni:o?m .71 I 
I 

--. -I---.--(-- 10% mndstone lenses I .73 
I ! ___-- ~-- 

----f 

I BOX No. 88 - 
I 242.6 .05 
j .65 _-- 

.73 

.73 
I 

I Box No. 89 .70 -- 

Box No. 90 
floor fractured and polished 

; 0.16 I---j 248.7 '1 COAL: extremely broken I .16 
1 ( I r--j 248.16 1 251.70 3.43 1 3.42 ! MJDS'TONE: turbated 

L---~~~.- black - 

------I I uniform 

+----- 

-----+- 
.73 

251.8 / i ‘--------i----- ---- /.----I I p$---! 
i 251.70 1254.93 ] :.%--I 3.24 .lO .__t-.....------ 
I , 

:1 
.69 

I I 7Lone - E?QX No. 92 .66 ..___ --..-. --’ 
. ,.,_,.._ I--i----ll-L- 

L-------y 
_____.- -w---i-- --- -I.---- - ---.- 



DIAMON-? DRlLL CORE LOG ROBERTSCN RESEARCH (N.A.) L-E. 
i-::: E NO.: is 33 SHEET 53.: 13 
,>:,7; 3E\v;<: TOTAL c;fv,: 3;.I:,,?‘i!\‘G: UT.IVl. 
:;;,.‘E “,:;!:i,c:E>: HOLE ANGLE: :i!LEv. CCLLM: COAL L!CE,x%: 
L .‘;~r.: ING.: ILCGGED E;Y: COE SIZE: 

I .17 

.36 
Box NO. 93 j .I5 

I I .73 
.72 

j 
I I I-- 

260.44 2&i 2.41 ---.--I~~ CrJAL: Gz~tej, "3" Seam 
.06 brie Eox KO. 94 .64 -- 

.13 ,.mudstone -._.-- 

.i9 .80%. 
.G9 -i 
-20 1 



.51 
floor is massive mudstone, 10% c?&xx~aceou~ .I5 I I I 
sharp floor contact Box NO. 96 



DIAMO,~dD D’,ii-L CORE LOG f?;jBERTSOI\. RESEARCH iN.A.j i-7-G. 
ii-J%? RrJ. : Ei 39 SHEET No.: 21 ~ 
: ,:; :1 i‘lz,,,,:,:: 'IC!T& "rp-: EARiiG: U.T.M. 

T,,.‘:;s ~~“:“-“:“. I ,,,, :, . ..L? hOLE AXGLE: i?EV. cmlJm: COAL LICE:\iE: 

L.;Kr.: LONG.: LOStED BY: COX SIZE: 

-- : ---- 77-3 

--FTy 1 

!  r.I r,\.;... 

DESCR!PTION 
1 r.-c ,-“’ I 

;j2- mu&tone -- 
I ! 

----T-- 

.J4 SO%- 
i 

-----+-- 
. 1.2 'mdstone 

-- 
L-L- -07 40% 

4 
.50 20% -_ 

-I- 

_.--. 
core loss .16 -- - 

I _- 

.I&_ Em 

.67 

Box NO. 99 

.I3 m coal strinqer - .._-- 
- - 

I .72 _-- - 
qradational flax contact Box No. 101 .71 ----- 

_.- .-. - 

-1-- ---------- 





--_- 

-_-- 

-- 

_-.__-.. --.:--- i-.-----.-a 



(N-A.) LTD. 
SHEET No.: 24 

U.T.M. 

COAL LlCiiG: 

CO.% SIZE: 

-ciradational floor contact 

---_- -- 

-- 

-- 



~!Akiv:oN~3 D3!LL CORE LOG H:~W~I-SO~\~ RESEARCH (N-A.1 LTQ,. 
bic,tL; NC. : NS 39 S&ET NS.: 25 '. 
_> _ ..- :~:,~' i.l,: : TOlAl. I:EFTH: E,ih>R:NG: U.T.M. 

_‘.5:;: F;\‘S;<E[): iiOi5 ANGLE: COAL LICiNSi: 

LAT.: CCRC SIZE: 

---- 
!AiT TKC!<i\!ECS 

-_ 

Box NO. 117 __-.-- .67 -I'~ 
.72 
.71 

.66 
Box NO. 118 

massive .26 - : 
.67 
.68 

~.69 
Box NO. 119 .55 :: -__ 

.08 '/ 

.68 j - 

.65 -.-- 

.62 
ara&$ional down to medium arained Box N~~120 .56 
san&f:one, 10% conglomerate lenses, fine 

Box m. 121 I .73 
I .GG, ; '-.--.--....--a 

.3ti ' 

.2a 

.68 
Box No. 122 .72 

.72 i 
‘i .___--- i---- --i--- :- ..d _______ _ _-.-. -.~-.-....~-.^I__.L-.-ll---- 1 __-_. i---.-__l--l;-_.,--,--- ---3x 



339.5 - .-- 

I -d ----q-.-----p- 
Box NO. 124 - 

.70 

.64 
Eox NO. 125 .c4 

.a 

.69 

.70 

.67 
BoxNo. - .46 I’ 

---. 
-- :13-J’ 

.I_0 - 
-72 - 
.69 

BOX No. 127 
I ..72 : : ~ 

349.0 

~&sip flwr contact I '~ .c9 ___- ..,.,- 

2C% kndstone lenses to .08 m 



DiAM0N3 CZiLi CGX iLOG E&E%-SON iiliSEAFiCH (N-A.), LTD. 
:ii)i.: i\!O. : ;.Is 39 SHEET NC.: 27 
I) .‘.‘! z x:(;m.;::: %xa!. DEW-i: 3ElrH,SC! ‘d.T.i”i. ,’ 

J;;:: F;~lS;-D: IWLE ANGLE: EL EL’. CO:,LB% COAL L!CiNSi: 
L AT.: :.ONG.: iC;GGE@ EV: CCiiE SIZE: 

:.-__-- ---- 
i -1_-- 3.C.A. 

-- 
.44 

Box NC. 130 

;~ Box NO. 131 .72 

.a 

I- - .63 
361.5 -38. 

- .24 

Box No. 132 .68 
.68 

~ .65 / -- 

I 
-- 

.54 _ 

.73 

_I- 
10% sznd lenses 
minor pyrite 

,,_____. - -.-- -L---. - 
,,.._ ______.-_ i..-ww.- L I--.-..i- / -.s-rtlls !. .---A- --., ~r~:~l----^--~l-~ --- 



DIA~vlQNI~ DRILL COiii LOG f~tiX!RTSGN .3ESEARCH (N-A.) LTD- 
pr;.E N,J : kls 30 SHEET Uo.: 28 
“<-Ty m’;:Gs: TCTAL z;m+: ZiARlG: U.T.M. 
rJ ..\-( F ;j,y;Cii;3: &CLE A;<GLE: ‘LEV. CXXL.A4R: COAL Li’E,XE: 

L ,A?.: LiNG.: LOGGED BY: CORE SIZE: 

----P-w 

xderately turbated and crossbedded 

.-.- 
__- -- 

Box No. 136 -69 1 

31 / 372.2 -36.40 3.59 3.08 373.7 --..- SAXDSTONE: fine qrained .56 -- 
12 siltstone .oa 

! --_ IT&OTT .kurbation - .67 , 
sha~c floor contact A- .__ ----i .64 ---~- 

EDX NO. 137 I .69 

- .68 _-__- -- .-.---- __- 
.27 --- - _,_.--- 

376.7 MmsmNE: 20% siltstone .G:!- : ---- 
bedded I 

, 
I 

i 

I 
, 

- ______.,_ 

-+ -,- -- 
- 

j -I 
I , 
i 377.68 / 378.82 ! 1.14, 1.'04 

/ -- 
l'jasiltstone, turbated j -68 ~ 
joint&d at 24U 

I:--.'- 1 36 / 378.02 ICJDSTONE: 30% siltsthe .A3 
tLlrbatecl .47 ._....___._.. :..-.- i : 

.-;j.*.; .__,... -___ I ..-- .---.:,- xI-_.-._-_-_- --------- -.--.-.:_ 



core badly broken, fault zone 
0 

I 
- ---- - wadational floor contact 

I I 
379 a6 

-f-------- 
388.35 j a.49 6.E7 ShNDSrnNE: fine qrained .31 / 

v-~-- - 
30% siitstone Eox No. 139 . fs-- -- I _-~_--- ------I 

I _- pzite joints at 37O .66 i 
382.8 - mixor_turbation .29 i 

I .49 i 

_-- --t----:: 
-- 

‘.65 
Box NO. 140 [ .70 -, _- 

.67 - 1 

.73 
---j-l.-- 385.9 .09 

.I 
,; 

----I .54 

---I 

‘17.’ -- 
Box NO. 141 .6S 

-4-4 / 

=I-- 

‘A-f--- 388.9 
I 

t-4 ,’ ‘--t----6 

cg%Zio~al floor contact 

.71 ’ 

.34 
:2a 

I 
.‘: 

I 

mesmm : 20% siltstone Box No. 142 /I .64 I’ 

calcite joints polished at 43O I .6? 1 

1 
.71 

.66 

ca!.cite joints at 68O Box NO. 143 
-l--------- 

.70 _ 
-70 



DESCRiPTlON 

pQ&J& ---- 

-r calcite ioints at 12O 69 
polished at 20". -174 --..- 

.70 
yra.t~iona.1 flcor contact Box No. 146 

Box No. 145 .--. - 

,Y 
-..i--- ,! .,,,I ._-I- ._--- 

, 
-!- .',:-----I ----~- _- 

-.__ "__ .._ .-A-, .-....-. -*.-.~..--??!-~ -,-- : ,, ,.j . -1,.1a?~x--- '! --------_-------- - --U.-.U-I>! 



ClAiMON: Q?ILL ~33% LOG R03'XkO!d iFiESEAKH (N./G.) LTD. 
ECLli :X?. : x5 39 SHEET p:c,.: 31 
.:.:;:ij y;;;s: TOTAL KIPT;,: EASRI:<G: U.T.M. 
;;*-!‘E Fi~\‘;!j;u:s~: k!OLtl .Ai!c,iE: ELEV. CQLLliR: COAL LICENSE: 
LAT.: LWG.: I.oYGa BY: CO,% SIZE: 

-A---.--- --_-__ ---- -- -------- 

I UN i’T I UN,? THICKNESS SAMPLE 
E.C.A. ;- IvlARKEri DESCF.iPTION 

NUMCER 
I From TC 71-i,:!:. TWC -. 

I 
---L_____~ _---_.- 

fault zone 52U --- 

--- 
-- 

mox NO. 150 
.70 --, 
.69 -- 

--.- .2L_i 
! 413.3 .37 
/- ~" E?ox No. 151 ,.68 - 

.70 
I _----- 
/ 414.50 420.55 15% si:Ltstone, missive, black .----a ..--_-- 
/ jcints calcite 64" - I 

-----.-A- - polished loo 
t -----I 

;r&ncr ;3 Trite Box No. 152 .70 --_C--- 
.58- 

419.4 1 .66 
---r---- 
-4 

.26 
I -..-.-A- 1 .32 

I,. 
! - 

Box No. 153 .52 

I 
30%. sandsto~ -26 

Box NO. 154 .54 
quartz, calcite .oT ' 

6,Q 



DESCRlPT:CN 

I / I 
j40,53 / 

/ 
17.ooP:6.07 

I / 
1 425.5 

-.&-..----.--- ----.- 
/ S",vsj-JJpE : 30% mudstone -L-------- gx No. 15, - 

Box NO. 157 ._ 12 
.4e 
.I2 -- 
.66 
.52 -- 

Box~o.158 , .55 : - 
) .lO 

.73 

L-.-y.--- 
Fax No. i60 





MT. SPIEKER COAL PROJECT 
J 

DIAMOND DRILL*HOLE NO. MS-40 

DRILLED'FOR: Ranger Oil Limited 

DRILLED BY: Tonto Drilling Ltd. 

LOCATION: EB Pit Area 

COLLAR ELEVATION: 1679.3 m 

TOTAL DEPTH: 74.8 m 

CORE SIZE: HQ 

GEOPHYSICAL LOGS 

Natural Gamma Ray - Neutron. 

Focussed Beam (Resistivity) Log: 
Density: Normal, Expanded. 

Caliper. 
Directional Survey. 

LOGGED BY: L. Little 

SEAM INTERSECTIONS 
Interval (m) 

C 16.15-19.69 

B 55.31-58.47 

A 71.00-72.00 

Normal, Expanded. 

Thickness (m)~ 

3.54 

3.16 
1.00 



0 

.::‘:..,. _, 
:: ;. ::, 

. 
.,.“.. ; . .._ ., 
.,_., ‘.‘_...... 

.,’ .. :‘. .:: 

,L 

_. :.: 
., ._ 

&:$L;L-> 

GATES c SEAM 
-_ 

7.c TC.7c.7 
..‘...“..‘. 

GATES 

GATES 

SEAM 

SEAM’ 

Prepared by 

ROBERTSON RESEARCH CANADA LIMITED 
for 

RANGER OIL (CANADA) LTD. 

STRATIGRAPHIC LOG 

MS 40 

DATE: October 1980 Scale I : 500 PAGE I O‘ I 









DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.) LTD. 
!iCLi w.: iG 40 SiiEET No.: 1 

rJ;,~T. iT,;L”;: TOTAL DEPTH: 74.80 m 3EAAING: U.T.M. 
J.4:: F;>:j)+::: SOLE ANGLE: ELEV. COLLAR: 1679.3 Ill COAL LICENSC: 

LA?.: 6107446.8 in ;LONG.: 601901.3 m ILOGGED BY: L. I,ittle CORE sizi: 

j a.c.A. Frum UN'T To 
UNIT THICKNESS SAMPLE 

MARKER 3ESCHIPTl0~ 
NUM3ER 

I- .I 

Thick. Tr,,e 

{ 
.63 1 

! 11 1.06 1 14.83 13.76 13.51 SANDSTorn: medium qrainsd, med qrev .67 '/ 
1 I 30% siltstone .6? 
1 moderate crossbedding & minor turbation ~ --.... I 

i--L.-- 

minor oxidized joints at 15O Box No. 2 .71 
4.87 .58 1 

1 
i----.- ' 

.oa 

-.q 70 1 
-69 

I--+ I - 

,- / 

Box zio. 3 .73 .73 I 

.72 1 
BoxNo. / .73 1, 

I 
ho.97 

.71 

.45 

.23 
,h .67 

Box No. 5 -69 

.73 - qradational floor contact 

I 
.72 

14.02 .OE 
oxidized joints at 15" I .61 

MuDsmm: black, massive, 5% carbonaceous Box m. 6 .6a 
partinqs .64 - 



DIAMOND DRILL CORE LOG’ ROBERTSON RESEARCH (N-A.) LTD. 
HOLE NO.: MS 40 SHEET No.: 2 
y.,TE y?JN: TOTAL CZPTH: 74.80 m BEARING: U.T.M. 
‘;A?: ‘,~iS+,EJ HOLE ANGLE: ELEV. COLLAR: COAL LICEXSE: 

LAT.: LONG.: LOGGED E3Y: CORE SIZE: 

UNIT UNIT THICKP;ESS 
SAMPLE 1 a.c.a. MARYER CESCfilPTlON I . 
NUMBER 

h”lll TO ThiCl<. True I 
4 16.15 19.69 3.54 3.53 CmL: .26 80% bright Gates "C" Seam 

I 1 17.06 .08 carb mudstone 

I-----+ 
! 
1 

.26 mudstone minor pyrite 

.06 bone Box NO. 7 

.lO mudstone 

.24 20% minor pyrite 

.15 mudstone 

.57 20% 

.06 60% 

.OG ] 

.56 1 

.,61-l 
-~ .62 

.54 

.04 bone .06 80% .11 i 

.21 mudstone 

.05 bone 

.33 40%' 

.07 mudstone 

.34 70% 

.13 40% 

.20 80% 

.12 20% 

.15 40% i 

19.69 19.76 .07 .07 MUDSTONE: carbonaceous .07 
black 

4 j 19.76 25.45 5.69 5.68 SILTSTONE: 20% sandstone, minor crossbeddinq ---x-l 
I minor txrbation BOX NO. a I .lO 
I ! 20.12 medium grey -43 
I .66 ' 

I .68 - 

IJ-1 Box No. 9 .72 -58 -f.- 
l- -L-.--.-- ! J I 



._- --.- ----- ---- 

DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N-A.) LTD. 
HOLE NO.: Iv.540 SX:EET No.: 3 
DATE B:GUN: TOTAL 6EPTH: : ,74.80 il .~ BEARING: U.T.M. 
DATE FINISHED: HOLE ANGLE: ELEV. COLLAR: COAL LICENSE: 
LAT.: LONG.: LOGGED BY: CORE SIZE: 

UNIT UNIT THICKNESS SAMPLE 
p,Ec~i.J~ F,‘,’ 

EC.& _ MARKER DESCillPTION 
NWSER 

From T0 Thick. TWC 3. E.2:. 

23.16 .lO 

minor joints 17O 

~ ~~~~ 
7.34 7.33 Box No. 10 

SANDSTONE: fine qrained, 25% siltstone .59 --. 
26.21 light grey .17 

minor turbation & crossbeddinq .46 
minor ioints 56’ .71 
sharp floor .71 

Box NO. 11 .I2 
29.26 .39 

.2a 
.70 
.70 

EoxN0.12 / -70 
32.31 .72, 

.49 

3 32.79 34.41 1.62 1.62 MUDSTONE: 10% coal partings .15 
black, uniform, massive .60 
sharp floor EDX,NO. 13 .66 

.21 

) SANDSTONE: medium grained,~ mssive -49 
liqht grey 

/ mixor crossbedding I 
sharp floor 

a. '34.90 36.30 '1.40 1.39 35.36 MuLlsmm: 10% siltstone .03 



DIAMOND DRILL COR,E, LOG ROBERTSON RESEARCH (N-A.) LTD- 
HOLE NO.: MS'40 SHEET NC.: 4 
DATE BEGUN: TOTAL WEPT,,: ‘.. 74.80 m. BEARING: U.T.M. 

DATE FINISHED: HOLE ANGLE: ‘. EIEV. COLLAR: COAL LiCiXSE: 

LAT.: LONG.: LOGGED BY: CORE SIZE: 

UNIT UNIT THICKNESS SAMPLE 
E.C.A. _ MARKER OESCfilPTlON 

NUMBER 
From TO Ttlkk. Ti”f2 

I I I .70 I I I I , I I 
I I I Box NO. 14 I .03 

4 j 36.30 / 37.40 j 1.10 / 1.10 1 -i CDAL: .56 bone .60 
__ 

1 .05 20% -~ 
.48 80% 

4 37.40 38.00 0.60 0.60 I MuDsmAE : black, massive .23 
.27 

j 

4 38.00 38.13 0.13 0.13 COAL: 80% .13 
i 

grained I. -31 I Il.:!- j '38.13 - 43.74 5.61 5.49 SILTS'KXV!Z: 20% sandstone, fine 
38.40 moderate turbated .04 

dark grey .56 
gradational flcor Box NO. 15 .72 

1 I / GQ 
I  I  I  I  !  I  I  /  

.-a 

I  .67 i 

.-. _- .40 i 
Box NO. 16 .G4 

.64 1 
.70 
.04 

17 43.74 46.47 2.73 2.61 44.50 rNuDsmNE: minor turbation ! .32 ----- 

10% siltstone Box A?. .17 
qradational floor .69 

.73 
I I I 

f I I I I I I 
L I I - ------ - 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N.A.) LTD. 
HCLE NO.: MS 40 SiiiiT No.: 5' 
DATE EEGW TOTAL oEpm: ': 74.80 ni GEARING: U.T.M. 

.DATE FINISHED: HOLE ANGLE: ELEV. COlLk COAL LICESSi: 

LAT.: LONG.: SLOGGED OY: CORE SIZE: 
\ ‘. 

UNIT UNIT THICKNESS SAMPLE 
PfCJ\‘E F- 

B.C.A. MARKER 
NUMBER 

DESCRiPTlON 

From TO Thick. TW@ r7. r̂ FC.- 

2 I 46.47 47.79 1.32 1.32 .47.55 symcm: mdium grained. .66 

light grey .BOX NO. 18 .66 
b tierate crossbeddinq 

I 

! 2 ! 41.19 54.11 6.32 6.32 'MUDSTCI~: 30% siltstone .01 
1 .I uniform .64 

dark grey .G3 
.66 

50.60 Box No. 19, .47 
.06 

I' .66 
.66 
.72 1 

Box No. 20 .58 ~ 
53.64 .30 / 

.23 ~ 

.70 ~ 
1 

4 54.11 55.31 1.20 1.20 LvuLxmNE: uniform, 15% carbonaceous partings to 10 cm .70 1 
Box No. 21 :50 

4 55.31 58.47 3.16 3.15 COAL: -06 bone Gates "B" Seam .11 
'56.69 I .31 40% .4G 

.20 bone I .lC ( 
! I .17 30% .G8 

1 .05 bone .67 1 
) .26 20% Box No. 22 .6G 

.09 tine .48 ) 
-22 40% 

t 
!. ! 

I 1 - -- 



DIAMOND DRILL CORE LOG ROBERTSON RESEAXH (N-A.1 LTD. 
HOLE, NO. : MS 40 S#CiT xc.: G 
CATi BEGUN: TOTALD~PTH: ,74.80 ii BEARING: U.T.M. 

DATE FiNISHED: HOLE ANGLE: ELEV. CCLLPR: COAL LICENSE: 

LA%: LONG;: LOGGED BY: COiiE SIZE: 

UNIT UNIT THI’XNESS SAMPLE 
;g-C’\‘iE,’ 

3.C.A. NUMBER 
MARKER DESCRIPTION 

F:um TO Thick. TW? r?. a,?. 

.12 bone 

.11 60% 

.02 bone 
.20 60% I ~1 
.50 40% 

I .08 bone 
I .15 80% 

-06 20% 
.24 60% 
.15 40% 
.17 80% 

I I I I I I I I Floor 
/ I 

.6. 58.47 62.54 4.07 4.05 SILTSTONE: dark grey .14 
59.74 bedded .17 

15% sandstone lenses, fine grained to 10 cm .44 
gradational flcm contact .65. I 

Box NO. 23 .70 
.68 

62.79 .47 
.16 
.66 ' 

MUDSTONE: 20% siltstone .08 
dark grey EOX NO. 24 1 ~25 ! 

) 65.84 uniform / i.73 
I.63 ' 

.69 
Box NO. 25 .65 

.72 
fan I I I J 



DIAMOND DRILL CORE L3G ROBERTSON RESEARCH (N-A.) LTD. 
HOLE NO.: MS 40 jHEET x0.: 7 
DATE EEGUN: TOTAL DEPTH: : ,74.80 & ., BEARING: ‘~ U.T.M. 
DATE Fi,NISHED: HOLE ANGLE: ELEV. COLLAR: COAL LICENSE: 
LAT.: LONG.: LOGGED BY: CCr?E SIZE: 

: 
! 

UNIT UNIT THICKNESS SAMPLE 
a.c.n. MARKER OESCRlPTlc3 

/ RECOVEiC * 

NUMGER 
From lo Thick. True , m. RX, 

I .66 

68.88 .31 
.27 

Box No. 26 .71 

.61 

.71 --. 
71.93 .55 

BOXNO. 27 .34 

8 71.00 72.00 1.00 0.99 COATA: .15 80% Gates "A" Seam .24 

'F--- 

.02 20% .63 

.02 80% .13 

.27 80% 

.'12 dull 

.19 80% 

.13 40% 

I .a4 mud&one 

1 
.06 80% 

$3 ( iI I. 
8 72.00 84.80 12.80 12.67 SANDSTONE: medium to coarse grained .48 

massive .72 
74.98 Box No. 28 .18 

Torrens Member .49 
i 

.6S 1 ! 

. 7.4 
78.03 j Box No. 29 .47 ; 

I 
-; 

.14 / 

.71 

.73,. 
, .68 

2-i 
r 1 



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH 1 N.A .) LTD. 
HOLE No.: MS 40 SH:ET so,: 8 
DATE GEGUN: TOTAL &PTW:- 74.80 ‘ii BEARING: U.T.M. 

@ATE FiNISHED: HOLE ANGLE: ELEV. COLLAR: COAL LICEN’i: 

LAT.: LONG;: LOGGED BY: CORE SIZE: 

UNIT UNIT THICKNESS SAMPLE 
fiECO”i 5’)’ 

3.c.n. FvlARKER DESCRIPTION 

Frcm TO Thick. True 
NplBiR 

m. i?~~~. 

Box NO. 30 .70 

81.08 .06: 
.61 

.69 

I -L.-i , r 











. 

MT. SPIEKER PROJECT 

~APPENDIX C 

COAL QUALITY ANALYTICAL RESULTS 

'-Prepared For: 'Ranger Oil Li 
#2600, 330 - 5th Avenue S.W., 
Calgary, Alberta. 
T2P OL4 

~:Prepared By: Robertson Research Canada Limited 
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I:EAD i!c:! h::ALYS IS 

0.551 ---._~-.. 
0.54 1 __.. -.. _ 

----l 0.56 

I y pi!4 x '0. 5 WI 
--- l 88.61 88-d. 

/I~ i I O.SiiH Y, 0 1 II.41 100.0 

a.d.,b., 

a.r.b. 

d.b: 

---- 

SlI:X-FL@.4J A!.f,4LYSIS,a:d.b.: 

1.30 - 1.40 .J 67.31 6.7 

1:40 7 I.50 13.5 16.0 

----t- ' 1.50 - 1.60 4.3127.4 

-1.?n- 1.80 

1.80- 2.00 

FROTH FLOTATION iEST,adb: 0.5NM x 0 

7.9 
15.6 ~.- 
19.9 ~___- -L- 

F.F. PARAtiETERS: PULP DENSITY=IO:: 
REAGENT -4:l=Kerosene:MIBC 
DOSAGE' =0.5 Ib/T.D.S. 
C01+'DITIOliII:G-60 seconds 
FROTHS.(I & II) -60 sczcondi each 



i,;DJl!C~T: :',S 34 CORE Sw#PI.ES ,SFAM A _..,. -.~ . . . . _ __.-. .__ 

I./:.3 iJO. : 568% 
__.... ._.......... -..- 

;+!!Isl.YSIS OF CI.EAN COAL Ctil$l'OSITE % YIELD = 84.1 
-- 

7.8 1 20.5 -_--.-~- ____ 
7.9 120.8 

FC4 S.G. 

1.36 _..-_- 

GIESELER FLUIDITY TEST -.---_ 

RANGE- = 

Sanplc f9r petrographic analysis prepared. 

C.C. Kake-,.lJp 9.5 MM x 0.5 M Float @ S.G. 

combined with 0.5 MN froth for seconds. 

Birtley Coal 
L! IVIinc-rals .Tssting 
L ../.....,. ,...“i.-.li.: ,.. .,,l,.l,,l 





IIEAD 'RAW ANALYSIS 

62.8 62.8 0.46 0.46 1.41 1.41 6 6 l/2 l/2 "1 "1 -ff$i-- -ff$i-- 

63.0 63.0 0.48 0.48 - - .- .- d.b. d.b. 
-__ -__ 

SIZE A~ALYSIS,a.d.b.:Sainple crllshcd to-9.5W 

SINK - FLOAT ANALYSIS, adb: 9.5 M&l X 0.5MY 

S.G. FRACTION NT% ASH% S% -. 

[ 1.60 - 1.70 1 1.7 133.3 0.29 1 
I---- 1.70 - 1.80 2.2 42.2 0.22 1 87.2 

l.SO - 2.00 I 3.9 49.1 0.13 l/2 

+2.00 8.9 79.2 0.11 N.A. 100.0 16.7 

FROTH FLOTATION TEST,adb:O.SM!kO 

I --^-..̂ - I I I I 1 CUMUI,ATI\‘~ 

1 0.48 1 9 I. 52.3 1 1 6.5 

STAGE 11 

F.F. PARAMETERS: Pulp Den,sity = 10% 
Reagent = 4:l=Kcrosene:MIBC 
DWfage = 0.5 lb/TDS 
Conditioning = 60 seconds 

,Froths(l G 11) = 60 seconds each 
Birt!e$ Coal 
& h/linerals Testing 
I!lll,,,tl,l ,,,. 1,.,\,~~.1,1,1.111.1111,,1” 





SE:Ul A CCJ:.IP. -~_---__ C.~ 

.~.I_-..-.-_- 

---..--.--2. Alf:4% I\!O,Vi-j 

0.8 1 0.5 ---I.. 

14.0 20.9 65.1 0.50 - 
.---~-- . 

SIZE A~ALYSIS,a.d.b.:S~mple crushed to-9.5MN 

CUM 
SIZE FRACTION NT% In-% 

L I 

clJMULA'r1VE 
I>T% 1 ASH% 

34.1 

42.1 

10.2 
-- 

3.6 

1.7 

0.6 

1.3 

6.4 

FROTH FLOTATION TEST,adb:0.5MMxO 

8 l/2 -- 

3 

2 

1 l/2 

1 --- 
1 

1 

N.A. 

F.F. PARAMETERS: Pulp Density =lO% 
Reagent = 4:l=Kerosene:MIBC 
Dosage = 0.5 lb/TDS 
Conditioning = 60 seconds 
Froths(1 & 11) = 60 seconds each 

Birtley Coal 
& Minerals Testing 





'IAB XO.~: '6lS7 

1 

i 

i 

-----I:----- . < ,:x01 .sr ADX% 

0.5 0.4 
- 

i--:- 

0.9 
___-. .._ -.- 

F.C.%/ S% }S.G. 1 F.S.;. HGI 

_r;;i;;b 

67.5 0.73 

BASIS -_---__ 
a.d.b. 

a.r.b. 

d.b. 

SIZE AyALYSlS,a.d.b. :Sample crusbcd to-9.5fW 

SINK - FLOAT ANALYSIS, adb: 9.5 Ml X 0. SMM -_I 
S.G. FRACTION CU:wLArJVE 

WT% ASH% S% F.S.T. NT% ASH% -- 
- 1.30 23.2 I 3.0 " 0.57 9 23.2 3.0 ___- 

1.30 - 1.40 54.1 7.6 0.45 3 l/2 77.3 6.2 _ _..,_,l_ 
1.40 - 1.50 13.3 1 17.4 0.54 1 l/2 90.6 7.9 - -. - 
1.50 - 1.60 I ::: 1 :;:: 2: : 94.3 S.6 

1.60 - 1.70 I- 95.5 9.0 

l.?O - I.SO 0.7 48.S 0.95 1 96.2 9.2 

l.BD - 2.00 1.4 56.6 1.06 1 97.6 9.9 

+2.00 2.4 1 71.0 
-- 

2.14 ,~ N.A. 100.0 1 11.4 
;.--. ..- c ,. 

FROTH FLOTATION TEST, adb: 0. SMMxO 

r -- 

PRODUCT li'T% ASH% S% F.S.I. 

STAGE 1 65.1 6.1 0.59 9 65.1 6.1 __ 
O.S5 8 1 78.6 6.5 

0.61 5 l/2 100.0 8.6 - 

F.F. fARAkiE,TERS: Pulp Density = 10% 
Reagent = 4 :l=Kerosene :VIBC 
Dosage = 0.5 Ib/TDS 
Conditioning = 60 seconds 
Froths'(1 & 11) = 60 seconds each 





-- 

S% S.G. 

0.48 1.46 
-- 

0.46 - 
- 

0.48 - 

s.d.b.:Sample crushed to-9.5FtM 

9.5 WI X O.SbL'd 182.7 82;7 

0.5 NM x 0 17.3 100.0' 

r‘----- SINK - FLOAT ANALYSIS, adb: 9.5 NM X O.SMM 

I------ S.G. FRACTION - 1.30 1 29.5 ,VT% 1 3.8 ASH% 0.49 S% 

F.S.I. 

UJ!UJLA~ 29.5 

hT% 

9 3.8 

2.30 - 1.40 36.9 8.0 0.41 3 66.4 6.1 _--~~ _ m.-7_-&-/ 
I 1.40 - 1.50 1 10.0 1 13.9 1 0.41 1 1 l/2 1 76.4 1 -I_--__. 7.2 

1.50 - 1.60 1 -;=I a:34 1 __-- 
1 

_78.8 7.6 

1.60 - 1.70 0.33 1 80.3 8.1 

- 1.80 .0.8 45.7 0.33 1 81.1 a.5 

- 2.00 1.1 58.7 0.24 1 82.2 9.1 

17.8 83.7 .0.08 N.A. 100.0 22.4 

FROTH FLOTATION TEST,adb:O.S~~lxO 

PRODUCT 

STAGE 1. 

CUMU .E 
NT% ASH% S% F.S.I. NT% ASH% 
57.6 ; 7.3 0.56 9 57.b 7.3 

F.F. PARAMETERS: Pulp Density = 10% 
Reap,ent = 4:1=Kerosene:MIBC 
DOS& ~= 0.5 lb/TDS 
Condj t.i oni.ng = 60 seconds 
Froths(l & 11) = 60 secon~ds each 

Eirtle$ Coal 
& Minerals Testing 





CLIIt:T : Rl;!:GER OIL LIHITED 

PkO.IECT: VaS 40 CORE SWPLE ,SE/Vl _ A --- c OMP .~ 

l.,AB NO.: 3317 . -----__ 

Analysis of Clean Coal Composite . % Yield = X6.8 

- 
D I LATAT I ONE TEST 

S.T. (“C) MDT(“C) M.C. % M.D.% G. NO. 

374 473 23 45 I. 0;9- 

l- I 
1 GIESELER FLUIDITY TEST 1 - 

1 1 DDPM 1 TEMP(OC) 1 

GIESELER FLUIDITY TEST 

---l--IDpMTI;ENP~~C~ - --- 

START START 1 1 419 419 

MAX IMUM MAX IMUM 609 609 470 470 
__--. __--. 

FINAL FINAL 0 0 508 508 
-I -I 

RANGE = 89 1 

Sample for Petrographic analysis prepared. 

C.C. MAKE-UP 9;5 t’kl x 0.5 M FLOAT I3 '-5' S.G. 

combined with 0.5 MM froth for 120 seconds 



CLIlIXT : l!i,::G!:R OIL Ll:‘,I~rED, 

FROJilCT: IiS 40 CORE S&?tPLE ) SEAM A c.DI\P. ._----- - 

LAB NO. : 5817 ------ 

HEAD RAl4 ANALYSIS 

t?.oi-,.;114.0t-;i.4 1 63.11 0.48 1 I.39 1 6 1 74 1 a.d.b. 1 

SINK - FL.OAT ANALYSIS,adb:9.5t~~ix0.5t.lM 

}Ti-rL CUMULA;TIVE ---f 

[ S.G. FRACTION1 

I-- -1.30 ~_. 
I- 1.30 -1.40 .---- 

>” -, . ,” 1.0 36.6k-. 1 .,- 

1 i.;o 1.80 -1.80 -2.00 / ,. 16: 1 41.0 55.6 1 J.-y.3 94.2 92.6 

1 

+ 2.00 5.8 70.2 l/2 100.0 - I 

FROTH FLOTATION TEST,adb: 0.5MM x 0 

CUMULATIVE 
PRODUCT WT% ASH% F.S. I. WT% [ ASH% 

C-ThPC 1 63.7 7.0 8 63.7 i 7.0 

F.F. PARAKETERS: PULP DENSITY=IO% 
REAGENT =4:l=Kerosene:MIBC 
DOSAGE : =0.5 lb/T.D.S. 
CONDITIONING=60 seccnds 
FROTHS (I 6 II) =60 seconds each 

I3kilz,~ Coal 
& MineraIs Tizstin~ 
. ., ..*,.x. , ..*.....,<: .\_: . .../. :. 







SIZE ki!ALYSIS,a.d.b.: Smple crushed to-3.5t'J.l 

S.G. FRACTIOh 
--__ 

WT% 1 ASH%1 S% 1 F.S.I. 1 WT% 1 ASH% I 

0.391 8 i/2 1 10.6 3.2. 

5.6 

7.6 

~.--2G- 

4.41 30.41 0.271 1 1 91.41 10.52 
-I--- 

2.91 75.91 0.091.. l/2 I lOO.Ol 14.9J 

FROTH FLOTATION TEST,adb. 0.5Hr, X 0 

-- 
SII:t;--FLCAT k!\'ALYSlS,a:~d.b.: 

Frnnl1i-T WT4. A%Ht I- F.S. I. 

] TAtLiNGS 1 30.2 1 3"2 1 ' 1 1oo.oj16ti 

F.F. P,ARAt'oETERS: PULP DENSITY-1Oz 
REAGENT =4:l=tkrosene:MtBC 
DOSAGE: =0.5 lb/T.O.S. 
CONDI-~~O~~ING=~O seconds 
FROTHS (I t II) -60 seconds each 



. . 
PROJECT: i-X -33 _,.- co:x S,w,i'I.ES , SEAM El .LI- 

LP\,B NO.: ,..e..---m.5&8~3, 

76.1 I:!,uYSIS OI' Cl.EAN C0.W CO:-:POSIl~E 9, Y!ELD = 

--_- 
I---- - 

DILA~I'ATION TEST 

r-- 

--- 

GIESELER FLUIDITY TEST __.-_--.--- 

~arnple ,for petrographic analysis prepared. 

C.C. Pake-up 9.5 MM x 0.5 M Flozt P 1.50 S.G. 

combined with 0.5 WO ft-cth for 120 seconds. 



.( 1.. 

I;!:ALYSIS OF CLEAN CO/iL CO:-;POSI.IE % YIELD = 64.'1 

DILATATION TEST 

I.C. f?ake-up 9.5 MM 3 0.5 M Floats &' 1.50 S.G. -. ____ 

I 







‘,: (:I.1 i:rr : wt\‘il!iR 01 1. i.I?ll’ii-:I) 
/ ( I’l~o..l!ic’r: MS 35 Core Salilplcs., SEAM B co:.IP _- 

I,AB X0.! 61s1 

NJ;;;; -_I-_-. 
1.0 0.4 

I 

I ___- --.-_ 
1:4 

-- 

--I _-____ 

ASH% VOL% 

12.2 23.3 
-- 

12.1 23.1 

64.4 0.38 - 
.-- 

SIZE AxALYSIS,a.d.b.:Sample crusbcd to-9.SMM 

SINK - FLOAT ANALYSIS, adb: 9.5 Ml X 0.5MM -~- .I------ S.G. FRACTION CUMUL 
NT% ASH% S% F.S.1; lVT% 

- 1.30 3S.8 Ir-- 1.30 - 1.40 26.5 ;:; e3 1'2 ,",":", 

1.;;71?5.3 1 15.9 1 0.28 1 l/2 80.6 ~-._. 
1.50 - 1.60 1 8.5 1 23.4 0.21 1 89.1 

1.60 - 1.70 3.9 29.3 0.10 1 93.0 

1.70 - 1.80 2.4 35.1 0.12 1 95.4 

l.SO - 2.00 3.1 42.2 0.09 l/2 98.5 

+2.00 1.5 59.8 0.08 N.A. 4 100.0 - 

FROTH FLOTATION TEST,adb:O.SMMxO 

UVE 
ASH% 

3.6 

~5.3 

7.3 -- 
8.9 

9.7 

10.3 

11.3 

12.1 

PRODUCT 

STAGE l- 

STAGE 11 

1 TAILINGS 

CUIWl$\TIVE 
NT 9- 0 ASH% S% F.S.I. ITI% ASH% 

49.Z' 7.2 0.38 9 49.2 7.2 

9.9 9.9 0.34 8 l/2 59.1 7.7 

40.9 13.2 0.34 7 100.0 9.9 

F.F. PARMETERS: Pulp Density = 10% 
Reagent = 4:l=Kerosene:MiBC 
DOSage = 0.5 Ib/TDS 
Conditioning = 60 seconds 
Froths(1 4 11) = GO seconds each 

Birtley Coal 
& Minerals TestirQ 







,- 
SE/w R cow. .-- _._, ~___ .~ ( 

CALC. 
HGI B.k?IS 

12.6 22.3 64.5 0.35 1.38 6 l/2 84 ‘a.d.b. 
--- - 

0.35 - -. a.r.b. 

0.35 - - d.b. 
- .---_ 

SIZE A~ALYSIS,a.d.b.:SRmple crushed to-9.WY 

_ SINK - FLOAT ANALYSIS, adb: 9.5 f-M X 0.5MM 

I- 
S.G. FRACTION -71 ASH%! S% ! F.S.1; / $“y:::;, - : 

- 1.30 1 30.2 1 3.5 1 0.35 1 9 

- 1.40 38.8 5.9 0.30 7 

12.8 

6.7 

3.4 

1.8 

1 .9 

4.4 

15.2 1 0.27 1 l/2' 

23.3 0.22 1 

31.8 0.22 1 

37.5 I 0.14 1 

FROTH FLOTATION TEST,adb : 0 .5MJYxo 

PRODUCT 

F.F. PAFtAMETERS: Pulp Density = 10% 
Reagent = 4:l=Kerosene:MIBC 
Dosage = 0.5 lb/TDS 
Conditioning = 60 seconds 
Froths(1 F 11) = 60 seconds each 

Rirtle~ Coal 
& Minerals Testing 
.:,,...,,,;,,,;,r,.,r,r‘.i,,, ,.,1,.1”1,,,l” 







0.6 1 0.4 -...-1---. 

IlEAD RA!\'. .&WI YSIS , . 

------l-----'-T 

F.C.% 

64.3 

63.9 

S% 1 S.G. 
----l---- 

SIZE A?ALYSlS,a.d.b.:Sample crushed to-9.SW 

adb: 9.5 M X 0.5MM 
----l 

24.5 1 0.31 1 1 
1 I 

29.4 1 0.27 1 1 

72.7 1 0.10 1 N.A. -10D.z 
FRO'I‘H FLOTATION TEST,adb:O.Sb~lxO 

I TAILINGS 21.9 

F.F. PARMETERS: Pulp Density =lO% 
Reaeent = 4:l=i;eTosene:MIx 

= 0.5 Ib/TDS .- 

CUMULATIVt?-- 
-ix-c 

~1 CUMUI,ATIVE 
ASH% S% F.S.I. 1 W% 1 ASH% --.-~__.-_ 

Conditioning = 60 SeCGndS 
Froths(l & 11) = 60 seconds each 

J3irt1ey Coal 

SC h/likrals Testing 







1113AD KA:V ,WAI,YSIS --.-- I_ AD>!% Jk.?t 
0.9 c 0.5 

-- _- 

~.t- ~_ 1.4 - 

I 

-_- 

,\SH% 
.-I_ 

12.9 

12.8 
-- 

13.0 

.--- 7 
~--- 
CALC. 

F.S.I. XI BASI s -__- 
5 112 83 .a.d.b. 

-~-. 
a.r.b. 

.----__---. 

d.b. 
--- 

SIZE Ak'ALYSlS,a.d.b.:Sam~le crushed to-9.5PM 

SINK - Fl,OAT ANALYSIS, adb: 9.5 km X 0.5Wl 

S.G. FRACTION \YT% ASH% S% 
--&y-muL~- 

In-% ,% 

- 1.3_0 39.2 3.5 0.46 3 39.2 3.5 

1.30 - 1.40 

-T 

26.2 7.9 0.38 3 112 65.4 5.3 - __1..,^ ___._- 
1.40 - 1.50 --z~~17.2--1 0.33 2 ----y 80.6 7.5 

1.50 - 1.60 I 9.i t 26.0 -i 0.28 1 89.7 9.4 - 
1.60 - 1.70 4.2 32.1 0.21 1 93.9 10.4 

1.70 - 1;80 2.4 39.1 0.16 1 96.3 11.1 

1.80~ - 2.00 1.7 48.1 0.09 1 98.0 11.8 

+2.00 2.0 74.0 0.07 N.A. 100.0 13.0 
* ,~. . 

FROTH FLOTATION TEST,adb:O.SbBlxO 

FRODUCT 
ClJW&TIVF~ 

lVT% ASH% S% F.S.I. NT% -- ASH% 

STAGE 1. 72.4. 7.7 0.33 8 l/2 72.4 7.7 

STAGE 11 12.4 12.5 0.35 7 l/2 1 84.8 8.4 

TAILINGS 15.2 26.0 0.31 3 l/2 100.0 11.1 

F.F. PARAMETERS: Pulp Density = 10% 
Reagent = 4.1=Kerosene:MIBC 
Dosage = 0.5 lb/T'DS 
Conditioning = 60 seconds 
Froths(1 E 11) = 60 secwds each 

.- 





~RclJEc~r: 1:s 40 COXE SAI’Z’LE , SEAM B COHP. -_---- ~._- 

ILAB NO.: 5818 _-._- -- - 
HEAD RAW AIJALYSIS 

SIZE ANALYSIS,a.d.b.: Sample crushed to--9.5MM 

II----- 
-__-- 9. 5h:l X 0. 5 KM 

0.5MM x 0 11.8 100.~ 
- 

I SINK - FLOAT ANALYSIS.adb:9.5l:MxO.5MM 
c--e.--- _ 

I 

CUMULAT I VE 

S. G. FRACTION WT% ASH% F.S. I. WT% ASH% 
CL- 
I -1-m 26.0 2.7 1 9 26.0 1 2.7 

I I 
1.6~ -1.70 4.5 28.2 1 

I 

1.70 -1.80 4.2 32.6 I 
r 
I 1.80 -2.00 1.4 42.4 , 1/2 

+ 2.00 3.0 82;5 ~N.A. I 

FROTH FLOTATION TEST,adb: 0.5MM x 0 

CUMULATIVE 

PRODUCT WT% ASH% F.S. I. WT%. 1 ASH% _ 

.- STAGE I 66.9 6.7 B 112 65.9 I 6.7 . 

STAGE I I I 12.0 .12.4 7 78.9 1 7.6 _ 

TAILINGS 21.1 28.4 2 100.0 12.0 \ 

F. F. PARAMETERS: PULP DENS ITY=IO% 
REAGENT =4: I=Kerosene:MlBC 
DOSAGE ,: -0.5 lb/T.D.S. 
CONDITIONING=60 seconds 
FROTHS (I E I I) -60 semiads each 

Birtley Coal 
Er hIin~rals Testii 

, .  ,,.<,: ..,.,._ i,-ll_!.ll: s:, .  .  .  .  .  .  .  .  .  .  



ILAti NO. : _ .._._ 5818 ,__ --- 

Analysis; Of Clczn Coal Coiiiposite . % Yield = 79.3 _ _. __. ._ _ _. 

I “Yb 0 
-- 

) ,C,SI \ c, 
-- 

START I 433 

MAX I MUM ‘218 471 

FINAL 0 504 

RANGE = 71 

Sample .for-Petrographic analysis prepared. 

C.C. HAKE-UP 9.5 MM x 0.5 M FLOAT 0 1.~50 5.6. 

combined with 0.5 MM froth for _ 120 seconds 







I.30 I 1:40_ --- 

1.40 - 1.50 -. 
1.50 - 1.60 

Sll:i:-FLCAT k!:ALYSIS,a.‘d.b.: 

F.S.I. WTb 
.--~ 

-.-. - 2.7 36.4 0.44 l/2 64.2 9.8 
- -- 

3.7 44.1 0.39 l/2 '68.9 11.5 

8.01 53.4 0.31 N.A. 75.9 16.0 

o.,~j 24.1 id ‘&,A. tnn n 1 32.3 

1.60 - 1.70 

1.70 - 1.80~ 

1.80 - 2.00 

.+2.00- 

FROTH FLOTATION TESi,adb: 0.5W1 x 0 

F.F. f’A?J&ETERS: PULP DEI<SITS=lOZ, 
REAGENT =4:1=Gerosene:NIRC 
DOSAGE. -0.5 lb/l.D.S. 
COt~lDITiOlr:it~G=EO seconds 
FRO-THS (I & I I) -50 seconds ezch 



rso.it:c.r- 1:s 34 CCXE S!-.::PI.ES , iEN c _. --- 

LA3 !.!O. : 5694 _._--.- .._ --:..A 

I DILF;TATION TEST 

----- ;,,T(cC,--~;~-[~;]lE 
I 

S.T.(OC) 
I 

j ,,_ I-.. 4257 I ..I-- - 1 25 I - 

@494" 

C:C. Maka-up 9.5 1414 x, 0.5 M Floats @ _I.50 S.G. 



i;“c’.,f:c.r: I’S .~ 3’ . ..L!!-..- CO% SAWLES , SEAlI c __~____ Compos i te 

L1Z.8 iJO. : 5634 
___,.__ - ..__ - _.,. - 

A;!!;LYSIS OF CI.F.AII COAI. COl$WSI~~E % YIELD = ~2Z.L-. 

.__-...- 

i.10 I sr z 

.’ i--- 20: 

I ‘_ 

I ,-- ', 1 DILPTATION TEsT 

GIESELER FLUIDITY TEST 

- 
START 

MAXIMUM 
I 

7 
I 

482 
~.; 

FINAL 0 
I. 

500 
i :. 

RANGE = r;7 

Saqle -f~or petrographic analysis prepared. 

C.C. Make-up 9.5 MM x 0.5 M Float 0 1.50 S.G. ___~I_ 

ccr;nbintd with 0.5 IV4 froth for 120 seconds. _--- 



CLIE,WT”: RAE!GER 011 

f’ROJECT: MS 34 CORE SAf4PLES, SEAM C COMPOSITE 

I.AR NO. : 5694 

FROTH TEST: Raw Coal Crushed to -28Mesh 

CUMULATIVE 
PRCDUCT WT% ASH% F.S.I. NT% ASH% 

STAGE I 

STAGE II 

TAi LS 

PARAMETERS : 

45.5 10.4 5 1/2 45.5 10.4 

6.7 29.4 I l/2, ~. 52.2 12.8 

47:s 49.9 l/2 lOO.d, 30.6 

10% Pulp Density 

1. minute conditioning 

0.50 ib,‘T.D.S. of ~:l=Kerosei~e:~lBC 

Stage I &II ;-1st & 2nd rr.in. frcths 

-.. 







-- 

-. -7 

: 
F.C.% S% S.G. F.S.I. lid1 -- 

0.47 1.46 7. 78 
.-__ 

23.5 23.~5 I2O.i 154.6 IO.46 1 ‘- 1 - 20.1 54.6 0.46~- - 1 - 

23.2 20.4 23.2 20.4 56.4 56.4 0.47 - 0.47 - 
-. -. 

SIZE A~AI,YSIS,a.d.b.:Samyle crushed to-9.5MM 

1 1 
SINK - FLOAT ANALYSIS, adb: 9.5 M&4 X 0.5MM - 

S.G. FRACTION CIJWLATIVE _ 
\,p 0 .4SH% S% ,F,. S. I. WI'% 1 ASH% 

FROTH FLOTATION TEST,adb:O.SMMxO 

PRODUCT 

STAGE 1 

STAGE 11 

TAILINGS 

CUWI,ATIVE 
NT" D ASH% S% F.S.I. WT% ASH% 

82.3 9.9 0.59 9 82.3 9.9 

3.7 27.4 0.59 N.S.S. 86.0 10.7 

14.0 57.2 0.65 1 100.0 17.2 

F.F. PAPAMETERS: Pulp Density = 10% 
N.S.S. - No.t Sufficient,Sample 

Reagent = 4:l=Kerosene:MIBC 
Dosage = 0.5 lb/TDS 
Conditioning = 60 seconds 
Froths:1 & 11) = 60 seconds each 

Birtle$ Coal 
& Minerals Testing 







HEAD RAN AWALYSIS 

9.5 lwl x O.S?M 

SIZE ANALYSIS,a.d.b.:Sample crushed to-9.5MM 

SINK - FLOAT ANALYSIS 

,~.'p 

i 
1.40 _' 1.50 12.7 

1.50 - 1.60 6.2 

1.60 - 1.70 3.5 

1.70 - 1.so 2.2 

1.60 - 2.00 4.5 

+2.00 12.4 
* 

adb: 9.5 MJY X 0.5Wl 

------I 

-I_ 
CUMULATIVE 

ASH% S% F.S.I. IkT% ASH% 

2.8 0.63 '9 42.9 2.8 

9.1 0.53 7 l/2 58.5 4.5 

17.3 

27.8 

39.7 

50.7 

59.5 

79.8 

PRODUCT 

STAGE 1. 

ST.4GE 11 -__ 

i TAILINGS 

FROTH FLOTATION TEST,adb:0.5MMxO 

CUMULATIVE 
WT% ASH% S% F.S.I. \\T% I ASH% 

7g.g t 7.7 i 0.68 i ,g i 79.9 
I I t I 1 

5.9 I 19.8 1 0.59 I 7 1 85.81 ~8.51 
I 1 I I 

14.2 1 35.2 1 0.63 1 3 I 100.0 l-12.31 

F.F. PARA-mTERS: Pulp Density = 10% 
Roa&t = 4:l=Kcrosene:MIBC 
Dosage '= 0.5 lh/TDS 
Conditioning = 60 seconds 
Froths(1 4 11) = 60 seconds each 



---- 

SIZE A~ALYSIS,a.d.b.:Sample cnkhed to-9.5MM 

1 19.6 1100.0 

SINK - FI.OAT AN.AI.YSTS. adh: I 

FROTH FLOTATION TEST,adb:O.SMJlxO 

] TAILINGS 20.5 ~51.9 0.34 1 I 100.0 I 24.0 1 

F.F. PA!LANETERS: Pulp Density = 10% 
Reagent = 4.1=Kerosene:MIBC 
Dosage 5.0.5 Ib/TDS 
Conditioning = 60 seconds 
Froths(1 & 11) = 60 seconds each 

Birtley Cd 
,& Minerals Testing 







.- 6214 LAB NO. : 

,.C.% SJ-lslc./F..I.[iidi) _I” .,. -__ 
51.5 0.42 1.53 4 l/2- 72 a.d.b. 

51.1 0.42 - - a.r.b. -.__ 

51.9 0.42 - - -. d.b. 
- 

SIZE ANALYSIS,a.d.b.:Sample crushed to-9.SW 

f SJNK - FLOAT ANALYSIS 
I 

I 

S.G. FRACTION lVT% 

adb: 9.5 EM X 0.5&M 

FROTH.FLOTATION~ TEST.adb:O.SWxO 

PRODUCT 

STAGE 1 

STAGE 11 

r T4ILINGS 

CUMUIATIVE _ 
NT% ASH% S% F.S.I. W% ASH% 

70.0 1i.a 0.42 8 70.0 11.8 

7.3 29.7 0.47 3 l/2 77.3 13.5 

22.7 55.6 0.33 '1 100.0 23.0 

F.F .PAMMETERS: Pulp Density = 10% 
Hea.gent =, 4fl=Kerosene:MJBC 
Dosage = 0.5 lb/TDS 
Conditi,oning = 60 seconds 
"roths(l F- 11) = 60 seconds'each 

Rirtle$ Coal 
& MIrgrals Testir 





: 
CI.Il:NT : ?i’?lXR 011. !.INI~rED 

;‘KOJ’IICT: MS 40 CORE SAMP1.E ) SEAM c CGIIP. __-_.__ ---- 

LAB NO. : --sBm, --- 

I 
SINK - FLOAT ANALYSIS,adb:9.5MMxO.5MM _.,... .__... ,..~.~ -...., _ _ ~.5MM 

1 I I CUMULATIVE CUMULATIVE 

S.G. FRACTION WT% ASH% F.S.I. WT% WT% ASH% ASH% 

I --1 >n I .n r I 1 n I ,l -1.30 19.5 2.9 9 In.7 I 1” 
- 19.5 .2.9, 

1.30 -1.40 25.4 7.2 6 l/2 44.9 

---iUO_?_iD_tlW 1.50 -1.60 6 , 

4.7 cI 

26.9 15.8 2 3 l/2 
I.60 -1.70 3.7 

..-_- __- 

1.70 -1.80 3.4 -- ___-.-.-- 
1.80 -2.00 6.6 

+ 2.00 21.6. 82.7 N.A. 

FROTH FLOTATION TEST,adb: 0.5MM x 0 

CUMULATIVE 

PRODUCT 

[ STAGE I 

WT% ASH% F.S.I.’ WT% 1 ASH% 

66.4 9.6 8 66.4 1 9.6 . 

STAGE I I 9.0 21.1 7 l/2 75.4 I 11.0 

TAILINGS 24.6 46.0 2 100.0 19.6 . 

F.F. PARAMETERS: PULP OENSITY=IO% 
REAGENT =4:l=Kerosene:MIBC 
DOSAGE : =0.5 lb/T.D.S. 
CDNDITIONING=60 seconds 
FRGTHS (I & I I) =60 seconds each 



i?A!!GER OIL ILIMITED 

i<s 40 CORE SA!.iPLE ,SEN4 c- COMP --..-__ - 

5819 ____--_-- 

AI;aly;is of Clean Coal ,Composit.e . % Yield = 59.9 

CILATATION TEST 

MDT(‘C) 1 M.C. % M.D.% 

470 ,~ 23 TO 

1 G. NO. 

s 1.062 ' 
-- 

L--L.sLy~~f~~ 

1 
START I 420 

“I _ 
MAX IMUM 601 462 

FINAL 
-I 

0 501 
-I 

RANGE =’ 81 i 

Sample for Petrographic analysis prepared. 

C.C. MAKE-UP 3.5 MM x 0.5 M FLOAT 6’ 1.50 S.G. 

combined with 0.5 MM froth for 120 seconds --- 





‘. 

! I. i i::u ; %:!s!:? O!I. ,.I:;!(:” , 
I,. 

( 

i"k~.IECT: ?iS 34 CORE Si\:<Pl.ES , SEAM D 
. _._.... 1 --.---_ 

L./L.9 I!O. : 5695 

A.l::iLYSIS OF CLEAN COAL COWOSITE % YIELD = 68.6 
--- 

RANGE. = 35 I 

Sample for petrographic analysis prepared. 

C.C. Kake-up 9.5 HM x 0.5 M Float @. 1.50 S.G. 

conbined with 0.5 NM froth for 120 s?conds. 



3.5, 0.55 

FROTH FLUTAllON 1EST;adb: 0.5MM x 0 i 

F.F: I'AI:Al',tTERS: Fiji? DEI:SITY=lO% 
REAGENT =4: I=Crrosme:KIYC 
DOSAGE 4.5. 1bKD.S. 
c~;~DITIo~~~~:G=~o 5.ecoilds 
FROTHS (I t II) =60 r,eccmds path 





HEAD RAW AYALYSJS ; 

VOL% -- 
20.9 

20.5 

21.1 

-_ ..__ -1_- 
CALC. 

F;C.% S% S.G. F.S.I. H61 BASIS --_4 
50.7 0.49 1.51 5 ~< 75 .a.d.b. 
-~- -- 

49.7 49.7 0.48 - - 0.48 - - a.r.b. a.r.b. 

51.2 51.2 0.49 - 0.49 - -. -. d.b. d.b. 

SIZE A~ALYsIS,a.d.b.:San~ple crushed to-9.SNJl 

SINK - FLOAT ANALYSIS. adb: 

S.G. FRACTION 

FROTH FLOTATION TEST,adb:O.SMWxO 

I PRODUCT 

1 STAGE 1. 
I CTnrc 1, 

ClJXUi,ATIVE : 
IVT% ASH% S% F.S.I. NT% 1 ASH% 

63.0 11.1 0.65 9 63.01 11.1 

I 8.9 1 25.4 i 0.84 1 5 I 71.91 12.9 

I 
1 TAILINGS 

28.1 44.5 0.86 
1 

1 
l/2 I L 

F.F. PAR.kk!ETERS: Pulp Density = 10% 
RfZQWlt: = 4:l=Kerosene:MIBC 
DOSagC = 0.5 lb/TDS 
Conditioning = 60 seconds 
Froths(l F, 11) = 60 seconds each 

Eirtley Coal 
& Minerals Testin, 





SINK - FLOAT ANALYSIS, adb: 9.5 >M X 0.5KY 

S.G. FRACTION 
CUMULATIVE 

\VT% ASH% S% F.S.I. W% ASH% 

- 1.30 27.7 3.4 0.49 9 27.7 3.4 

1.30 - 1.40 24.4 12.2 0.43 6'112 52.1 7.5 --- 
1.40 - 1.50' 11.1 19.1 0.43 3 l/2 63.2 9.6, 

. 1.50 - 1.60 11.8 -27.1 0.34 1 75.0 12.3 

-_-__ '~ 1.60 - 1.70 1 4.6 35.8 0.29 1 79.6 13.7 

1.70 - 1.80 1.5 42.0 '0.16 1 81.1 14.2 

- 1.60 - 2.00 2.6 1 51.9 0.10 w 83.7 15.4 

4 +2.00 16.3 79.5 , 0.12 , N.A. 100.0 25.8 

FROTH FLOTATION TEST,adb:0.50.lxO 

I PROIILIC'I‘ I WT% 1 ASH%1 S% 1 F.S.I. i W% 1 ASH% 1 

I I-- ‘?r*c:F 1. I 66.6 I 10.5 I 0.43 I 9 I 66.6 I 10.5 I “In”> I 1 

STAGE TAILINGS 11 I 

9.8 20.1 0.42 6 l/2 

1 

76.4 11.7 

I 
-__- 

18.6 
-__ 

! F.F. PARAMETERS: Pulp Density = 10% 
Rearent = 4<1=Kerosene:MIBC 
Dosage = 0.5 lb/TDS 
Conditioning = 60 seconds 
l+oths(l & 11) = 60 seconds each 

Birtlec Coal 





LAB $0. ! 6197 

I - 

ri 

IlEAD RAW ANALYSIS 

1 
.-I_ 

ASH% 1 VOL% 1, KC.%/. S% I S.G. 1 F.S.I. /HtiI _ S.G. __- 
21.9) 22.0 155.4 IO.55 1 1.44 1 6 l/Z] 71 

21.71 21.8 55.1 0.55 - 
I I 

--- 

SIZE ,~~~\LYSlS,a.d.b.:Sam]~le crushed'to-9.5MM 

CUM 
IV% NT% -__ - 

t 0.5 FBI x 0 )--x7jim[ 

SINK - FLOAT Ah!ALYSIS, adb: 

1.30 - 1.40 19.7 9.3 --- 
1.40 - 1.50 11.7 1 19.0 

1.50 - 1.60 15.2 1 2718 

1.60 - 1.70 4.7 35.8 

1.70 - 1.80 1.8 46.1 

1.60 2.00 .i - 2.4 57.1 

P +2.00 11.1 80.9 

0.52 1 9 33.4 3.9 

0.52 7 l/2 53.1 ~5.9 

0.51 3 64.8 8.3 

0.43 1 l/2 so.0 12.0 

0.40 1 l/2 84.7 13.3 

0.40 1 86.5 14.0 

0.39 1 88.9 15.1 

0.22 N.A. I lOO.OI 22.4 

~FROTH FLOTATION TEST,adb:0.5MxO 

~. PRODUCT 

STAGE 1 

STAGE 11 

I.-- TAILINGS 

T  CUMJI.ATIVE 
NT% ASH% S% F.S.I. WI'% ' ASI!% --- 

81.3: 10.3 0.65 9 81.3 10.3 

4.5 31.5 0.85 5 85.8 11.4 

14.2 51.7 1.45 1 l/2 100.0 17.1 

F.F. PARAMETERS: Pulp Density = 10% 
Reagent = 4~l=Kerosene:PiIBC 
Dosage = 0.5 lb/TDS 
Conditioning = 60 seconds 
Froths(1 I, 11) = 60 seconds.each 

Biitley Coal 
C! Minerals Testin; 







HEAD RAW AWLYSIS 

SIZE R~ALYSIS,a.d.b.:S~mple crushed to-9.sm 

I SINK - FLOAT A!!ALYSIS 

S.G. FRACTION 

adb: 9.5 M# X O.SMM 

FROTH FLOTATIOX TEST,adb:O.SMMxO 

PRODUCT 

STAGE 1 71.0 :I 10.4 0.54 8 I. 71.0 10.4 
- 

12.2 17.5 0.47 STAGE 11 6 l/2 83.2 11.4 

~TAJLINGS 16.8 46.2 0.39 2 l/2 100.0 17.3, 
--....- 

F.F. PARWETERS: Pulp Density = 10% 
Re,agent = 4:1=Kerosene:MIBC 
Dosage = 0.5 lb/l‘DS 
Conditionitig = 60 seconds 
Froths('1 E 111 = 60 seconds each 

Birtley Coal 
FL h4inerals Tes!ing 







\~OL% J F.c.% --. 1 

SIZE A~,~LYSIS,a.d.b.:Sample crushed to-9.5MM 

I---- 
.--_~l_-- I 

SINK - FLOAT AJJALYSIS, adb: 9.5 WI X O.SMM 

I S.G. FRACTION 
cu!wf,~r;w 

WT% ASH% S% F.S.I. WT% ASH% _- 

1.30 14.1 3.1 0.50 9. 14.1 3.1 - 

1.30 - 1.4b 24.8 8.2 0.43 4 38.9 6.4 -_--- 

0.42 2 l/2 56.2 9.3 

0.39 1 l/2 61.8 10.7 

0.37 1 70.7 13.9 

, :",:: 

100.0 31.2 

FROTH FLOTATION TEST,adb:O.SMxO 

r 

PRODUCT 
CUMULATIVE 1 

WT% ASH% S% F.S.I. o h-p ASH% 

STAGE 1. 82.6 12.7 0.39 6 l/2 

STAGE 11 4.7 27..1 0.38 3 

/ 82.6 12.7 

87.3 13.5 

12.7 55.6 0.32 in 100.0 18.8 1 TAILINGS 

F.F. PAP-ETERS: Pulp Density = 10% 
Reagent = 4~l=Kcrosene:MIaC 
Dosage = 0.5 Ib/TDS 
Conditioning = 60 s+mds 
Froths(1 & 11) = 60 seconds each 





Arwl% Iv01 SIT 

I---’ a 

0.9 1 0.7 
--~--r-- 

1.6 

---t- -__~ 

ASH% --- 
26.0 

.~__ 

25.8 

IiliAD RAIV, .WALYSIS 

ADDS% - S.G. ixF/%i<- 

50 6 0.55 1.50 6 1/2 71 .a.d.b. 
..-~-- 

22.5 50.1 0.55 - 

26.1 

SIZE A~ALYSIS,a.d.b.:Sanple crush& to-9.5MM 

I I 
SINK - FLOAT ANALYSIS, adb: 9.5 m X 0.5MM 

S.G. FRACTION _ CUWUI,ATIv'E - 
WT% ASH% S% F.S.I. lVT% ASH% 

- 1.30 24.1 2.8 0.65 9 24.1 2.8 

I -- 1.30 1.40 - - 1.40 1.50 27.4 11.7 1 17.4 8.2 0.65 0.73 7 4 l/Z 112 51.5 63.2 5.7 7.8 

0.67 2 l/2 69.6 9.6 

0.76 1 l/2 74.8 11.4 

0.65 1 77.5 12.5 

0.24 1 m.7 14.0 

0.12 N.A. 100.0 27.1 

FROTH FLOTATIO?! TEST,adb:O.SMMxO 

PRODUCT 
ClMJl,ATIVE _ 

WT% ASH% S% F.S.I. NT% ASH% 
STAGE 1 78.8 10.5 0.72 8 l/2 78.8 10.5 

STAGE 11 6.0 1 25.7 0.63 5 84.8 11.6 

TAILINGS 15.2 50.8 0.45 .1 100.0 17.5 

F.F. PAR&METERS: Pulp Density' = 10% 
Reagent = 4:l=Kerosene:M1L?C 
Dosage = 0.5 lb/TDS 
Ccnditioning = 60~ seconds 
Fmths:l & 11) = 60 seconds each 

Birtley Coal 
& h’rikrais Testkg 





-._--- ----.- 

0.48 : - - 
--- 

64.1 0.49 -' - - 

SI.ZE ASALYSIS,a.d.b. :Sample crushed to-9.5GY 

I SINK - FLOAT AJALYSIS ~II_ 

FROTH FLOTATION TEST, adb : 0. SMMxO 

IX 
b STAGE 11 I 4.2 

TAILINGS 19.7 

F.F. .PARA+fETERS: Pulp Density = 6% 
N.S.S. - Not Sufficient maple 

Reagent = 4:l=Kerosene:MIBC 
Dosage = 0.5 lb/TDS 
Conditi~oning = 60 seconds 
Froths(1 & 11) = 60 seconds each 

Bide? Coal 
& Minerals Testhg 



i---.- 
^._^ .,.-. 

I _ !2SL ,.... 

I 

i ,__“__.___ 

I 

i” ,._-.. - ._.. 

I IF--- 
.--.~ 

I 
--.- 
6095 __-. ~__.-~_ 
__-.-_. 

.-- 

I 
I 

1 6097.. 
1--.-‘--- 

l 
I---- 

-2-~- 
. 

I 
I 
I 
.I 
:I 
I 

--t 
I- --.--- 

4.8 0.9 
c__ v...T?sz-..-~ 

.-__I!7.------ --i- c--- 

;-J-F- 
.---l--- 
--L-L 

7.3 i 1.3 
- I__ 

1 

.-_ I___ 

4.9 1.0 

l--t 

--- 

.Wl % 
-- 

28.6 

23.9 
-_- 

18.3 
_Ti-m-- 

lS.5 _---_.. 

-- 

23.4 -.~- 

23.6 --- 

40:5 __- 

41.2 

27.7 

2S.l -.--- 

13.1 

13.2 

.-- 

213154.9 lo.32 I 11680 I- I- 1 d.b. 1 
------i---i--i--.--t-I-:--~i-I 

-.- -.- .._..._ _ _... ..-.---_..-~ . .._ . ~.-.~..l--,- --.. -__-_-. _, 

22.4 63.5 0.40 13241 7 1.38 ,__ 

22.6,64.2 0.40 13375 - --- d.b.J _--.-.. _- 



1.48 _-- - 

19.3 50.2 0.35 - 

20.9 54.4 0.38 - 

s. 

t 
scpt .29/80 

F.S.I. 

6 l/2 __-- 75 I a.d.b. .--_.^.--- 

I . ..I arb 

- I d.b.1 

SIZE AXALYSIS ,a.d.b.: Sample crushed to -9.SMN 

SINK - FLOAT h\‘.~LYSIS,a.d.h.:Q.SM~x0.5~~ 

L 
1.50 - 1.60 27.9 0.31 

- --. 1.60 . ~--____--- 1.70 

1.70 - 1.80 2.1 ‘43.6 0.29 1 53.1 ‘15.6 

1.80 - 2.00 3.0 56.5 0.33 1 86.1 17.0 

, 2.00 + 13.9 78.6 0.19 K.A. 100.0 25.6 

FROTH FLOTATION TEST,a.d.b.:O.5MxO 

STAGE 1 48.5 8.7 0.47 8 l/2 

14.3 16.8 0.55 8 l/2 



1 .6.7 %Ast 

..- . . . - 

-_-- .~-___- 

1 61.6, %Ash 1 

11.5 %Wl. 

1o. 3 % Ash 

21.9%Ash 
A 

7.6 % wt. 

-__-__--__ 

50.2% IVT 

8.5% ASH 

15.2 % Ash 

..,~ _,..__.._, ~._~,-,-_,--- - 
: PLANT BALRNL‘E FLOW SHEET 

-T 

- 

~RANGER OIL - MR. SI’IEKER FROPERTY 
00re 

NOV./SO 



,Ul!.I % 4.9 ASH% ‘28.0 F.S.1 :4 l/2 -~ -2 ----p 

(h) IIEAVY XE.DI.4 CIRCUIT: 3/4”-x 25 Mesh= 72.1 % by weight -- 

S.G. .of l~icdium ~1.25 Ca!culntGd Yield c-_ 
43.2 %’ 

Clcnn Coal 

V.F:C. $1 G cm. :2 -- 5 rm Calculated.Yjeld -, 86.5 %. 

__-.-- 

18.7 7 l/2 -__- 

-__ 

--_.-.- 4 

: (d) G!OT!i FLOTATION CIRCUIT: 65N x0 12.6 %by I:‘eight 

4:l =Kerosene: M.I .B.C. Calculated Yield- 86.k x_ :....: 
,. 

‘iL.TER CAKE: 5.B:O. + CONCENTRATE = 

All heights and anaiysis are an an.Air Dried 
Basis’unless otherwise indicated. 



SIJX!.:.!, I’. Y -_~-.____ --I3UI.K L’A~~:G DATA (Cont.) 

(f) CI.l!l~N COAL: fi.;+.c.c. -- .._._...__ -.~ ___ + FILTER CAK.E. Calcul.3ted Yield 50.2 3 .---.._ .._-_ “, 

---- 

DILATATION TEST 

.-- 

I. FINAL FINAL 
I 0 51.3 

GIESELER FLUIDITY TEST 
__- 

’ 

DDPM 

I RANGE 



WrItlATE ANALYSIS 

S% 

0.51 

I 

ASH FUSION TEMPERATURES (“F) 

ATMOSPHERE 
- 

OXIDIZING 

MINERAL, ANALYSIS OF ASHY 

iO2 ‘A1203 TiO? Fe203 CaO n90 Na20 K20 : P-205 SD3 Undet. 
-- 

I A 



BULK 9JiPI.E 
“1)” SIN1 LAB NO. . 6316 

-.__ -- __----- 

SWWARY BULK WASHING DA-rA (Cont.) 

CLEAN COAL INVENTORY 

DATE - 
SHIPPED t IN STOCK 

BBLS M.T. BBLS M.T. 

Nov.12,1980 I 23 3.999 

- 
I 



BULK WASHING DATA 

9YI.K St’<:~:PLE “II” SEAM LAB NO. 6316 - - 

HEAVY t1EDIUM CIRCUIT -- 

CYCLONE: ~14” DSM operating @ 52 KPa. 

WCNETITE t(EDIUM maintained 0 1.25 S.-G. 

1. FEED(3/4 x 28 Mesh) 6.161 f4.i. 29.~2 -ASH% 4 u2 FSI ___-- 

2. CLEAN COAL 2.565 M.T. 6:? ASH% 8 !I2 FSI 

3. REJECT 3.596 M.T. 46.3 ASH% 1 FSI - 

4. YIELD CLEAN C&L (Weighted) = 7 $65 = 2 41.6 
6 . I. 6.1 

5. YIELD C~LEAN COAL (Calculated)=~.~ _ a.2 = 4 3.:!% 
46.3’- 6.7. 



BUCK \,'!\SHINC DATA - " --z--e 

CULK SAi?LE "I)" S,Z,\bf LAB 110. ‘5316 
..____ --.~- ..__. -.---~-----_ __-- ..__.,, ~._.~ _._.-.. ..~. . . 

WATER-ONLY CY.CLO!JE CIKCIJE 

Primary Cyclone: 6" DSM Operating e 138 KPa 

Vortex.Finder Clearance set @ 6 c.m. 

Secondary Cyclone:4"' DSM Operating @ 35 
- KPa 

Vortex. Fi'nd?r Clearance Set @ 5 c.m. --- 

I. Fed ( 28fksh x 0 ) 24 5 ASH% i F.S.1. 7 l/z 

2. Primary Cyclone Overflow 18.7 ASH% 7 1/2 F.S.~I . 

3. Secondary Cyc!one Undzrilow 61.6 ASH% 1 F.S.I. __ 

4. Sieve Bmd Overflow (S.B.O.) 10.3. ASH% 8 F.5.1. - 
_* 

5. Sieve Bend Ur~derflow(S.6.U.) 26.4 -.- ASH% 4 I,‘2 F.S.1,. 

~6. Yield (W.O. Cyclone) 61.6 - 24.5 = 86.5 % 
61.6 - 18.7 I_ 

7. UT% 28M.x 65M in Primary Cyclone Overflow = 47.7 % - 

8. Estimated Yield of 28M x 65M 
(S.B.O., as $ of 28M x 0 Feed) = 41.3 % __- 



SULK SAHPLE 
"D" SE;2M 

LAB IlrO. 6316 
----- 

FROTH FLOTATiOFl CIRCUIT -..- 

Flotation Cell: two(2) Birtlev -Humboldt tlulti~-Wobble 
impellers in series. 

Reagent : h:l = Kerosene:ll.I.B.C. 

Thickening Cyclone : ZOO - 8" cyclone Hayl-Patterson 

+. Thickening Cyclone Overflow (T.C.O. -325M) 36.1 ASH% l/2 FSI 

2. F!otstion Feed(Thickening Cyclone Underflow) 21.9 ASH% 7 112 FSI -- 

3. Collcentrate l5.2 ASH% B FSI 

4. Tailings 64.1 ASH% NLFSI - 

5: Yield Concentrate 64.1 _ 71 g = 66 L% 
64.1 - 15.2 



I. 

1’ROJ t,iCT : SEAhI D HULK SAMPLE --- - 

IA8 NO. I 6317 -.-.---- -- 

HEAD RAN ANALYSIS 

SIZE AND RAW ANALYSIS, a.d.b. 

0.25 x 0.149 2.7 20.8 6 l/2 92.5 28.2 

0.149 x 0.074 5.0 23.6 4 l/2 97.5 28.0 

0.074 x 0.044 1.1 27.1 3 l/2 98.6 28.0 

0.044 x 0 I 1 I 4 3D.6 1 
I~ ) 100.0 28:0- 

‘WA -* 100 nlm = 1.9 -crushed to pass 100 mm 
~..~ 

-approximately 40% iwck 

Wirccley Coil 
6t Ivlinerals Testing 



c 

I’ROJ!:CI‘: S,.!L’., D CULK SAMPLE --....-__ 

I.h!l x0. : 631'7 

FLOAT--SINK Ah'ALYSiS,a.d.b.: IOOmm x38mm (W%= 10.9 J 

I I FRACTION 

I S.G. -_I_ 
F@ 

ASH% 

4.6 

b---t%+,,1 .8.6 

1.35 1 9.7 

1.40 - 1.45 7.0 
. e----e 

1.45 - 1.50 7.9 

1.50 - 1.55 9.8 

~.~ 

1.55 - r,:;,-x"" ::: 
- 1.70 

i-l.70 - 1.80 ox 1.0 

1 s @ 2.00 1 .39.1 

8.4 

12.7 

17.2 

'22.4 

26.9 

29.5 

33.6 

44.8 

57.5 

61.1 

77.5~ 



1.40 - 1.45 

1.50 

I~.50 - 1.55 

I~.55 -~ 1.60 

1.60 - 1.70 -_____ 
1.70 - 1.80 

1.80 - 1.90 

1.90 - 2.00 

9.6 

14.0 

7.5 

8.2 

7.7 

8.8 

7.5 

6.5 __I.~- 
2.3 

2.3 

2.9 

22.7 

5.2 0.50- 

9.8 0.42- --.- 

13.5 0.40 

17.4 _- 0.30 

22.3 0.26 

26.2 0.33 

30.2 0.31 

35.1 0.23 

42.1 0.27 

52.5 0.32 _--.. 

60.7 0.26 - 
78.2 0.12 

F.S.I. 

7.112 

5 l/2 

4 

3 -I_ 

2 

1 

1 

1 

1 

112 ---- 

N.A. 

CllNlJLA7’IVE CllNlJLA7’IVE 

lVT% 

9 6’ 

23.6 7.9 0.45 _ 

31.1 9.3 0.44 _ 

39.3 11.0 0.41 --___ -_- __ 

47.0 12.8 0.39 I 

. 55.8 14.9 0.38 __- _.-. -.,. 

..A.3.3.~_ .16.,7., ~_0.7 _ 

69.8 lS.5 0.36 

72.1 .lQ.? 0.35 

74.4 2Oi~2 0.35 

Birtley Coal 
cPL ~Miner3ls ‘Testing 



CTION ANALYSI 

S.G. FRACTIO. 

1.55 - 1.60 ..- __. L-_ 

1.50 - 1.70 



, 
(., 4 

I..43 NO. : 6317~ _.__. -.~.--.-- 

FLOAT-SI:N AX.ALYSIS,a.d.b. :0.51m x149 
flllC1‘0115: 

(hT%= 14.0 ) 

: 

FRACTION ANALYSIS 

S.G. I'KAC.i'IO&%i---] iSH% ) S% 1 

F:S,I. 1 CLMJJiTiVE ~-~ 

NT% - 1 ASH% I-S$j 

-’ 1. 50 30.0 4.5 . _.-_ 
1.30 - 1.35 20.3 7.3 

--, I__ 
1.35 - 1.40 12.8 11.1 

I_--. 
1.40 - 1.45 6.0 r16.8 

-i__- 
I 1.45 - 1.so 5.3 20.8 

Biitley Coal 
& Minerals Testing 



L.43 NO. '6X7- _ 

I'WI'H FLoTATIOX TES'r:a.d.b.: O.SmnxO (llT%=21.5 ) 

I PRODUCT ANALYSIS PRODUCT ANALYSIS cmfwum cmfwum -. 
PRoDucT wr" 0 ASH% 

STAGE 1 56.7 12.2 8 56.7 -- 
S114GE 11 9.3 22.4 4 l/2 66.0 

TAILINGS 34.0 3613 2 l/2 IlOO. t 22.0 

-. - 
nxoim W” 0 ASH% 

STAGE 1 56.7 12.2 8 56.7 12.2 -- 
X4GE 11 9.3 22.4 

TAILINGS 34.0 3613 2 l/2 IlOO. t 22.0 

FRO'TH FLOTATION TEST: a.d.b.: 149 MicronsxO(l\PT%= 7 5 ) -i 

ok 
PRODuCT ANALYSIS CIJMULATIVE 

- 

PRODUCT WI-% ASH% FSI In-" o 1 ASH% 
-- 
STAGE 1 57.7 15.1 5 l/2 57.7 15.1 

,E 

-__ 
STAGE 11 10.5 26.0 3 68.2 16.8 

TAILINGS 31.8 42.7 1 l/2 100.0 25.0 
- - i 

Bktley Coal 
& Minerals Testing 

FLOTATION PAWETERS: Pulp Density = 10% lVeight/lSeight 
Reagent = 4:l=Kerosene:MIBC 
Dosage = 0.5 lb/Ton 
Conditioning = 1 minute, 
stage 1 = 1st minute froth 
stage 11 = 2nd minute froth 



PROJKT: .S!.A!d n- BULK S!a!PLE -~--..- 

AYAI.YSTS OF MTUI)LINGS 

IAB NO. : 6442 
-_--~-_ 

~.lIUDLlNGS = COMPOSITE 1.40-1.80 S.G. FFbKTION - 100 mm x 6.3!hm 
CRUSHED TO PASS 6.35 mm. 

SIZE AWD FAN ANALYSIS,a.d.b. 

SINK - FLOAT AXALYSIS,a.d.b.:6.35mxO.Smm 

Y 
S.G. F.RACTION hT% *sHi S% 

Fioats P 1.40 9.9 10.0 0.41 

Sinks @ 1.40 90.1 29.3 0.28 1 

N.B. - Analyses of 6.35 x 0.5 size fraction are calculated from sink; 
float data. 

‘I 



i133 

1 
-1-- !!34 

-!-..- 
6135 

I 

--I 

d 
136 

:I.--. 

6157 

I 

_- 

1 
1133 

I- 

I 
-.- i .- 

.D 

_..--.-.-- 

A.IJ.bl.’ 

7.2 

1.9 

_---.- 

2.6 

1--- 
3.5 

3.4 

-~ 
6.7 

.__- 

3.6 

,,... ~.. _._ ..- _:..~_-~~ .--. 

~Io’Isr% I ASH% 
-- ..__. -..- -.--- 

0.9. 21.5 

21.7 

--7 

_D-8.. -..-22-s. 
23.0 

__._ - ___--. 

.--_-_ - 

VOL% F.C:% 
_--. ---- 

..?2:6 ..__ 55_,0 

22.6 55.5 

I 

22.8 j 62.3 

62.7 
__----.. 

- i -- 



HEAD R4N MALYSIS 

_ 

0.51 ,,/ 

S.G. F-.S.;. 31 

23.6 21.4 54.3 1.46 6 1/2~ 12 

54.6 0.51 - - 

SIZE hVALYSJS,a.d.b. :Sample ~crushed to-9.5MM 

.S.G. FRACTION 

FROTH FLOTATION TEST,adb:0.5kNxO 

’ 
17 1 ,- ’ ~fii&ll,ATIVE ’ W% ASH% S% 

F.S.I. Wl-% ASH% 

STAGE 1 I 79.9 8.0 0.59 9 79’.9 8.0 

T STAGE 11 3.9 ,18.7 0.72 8 83.8 8.5 

TAILINGS 16.2 41.2 1..06 3 100.0 13.8 

F.F. PAKAMEEHS: Pulp Density = 10% 
Reagan t = 4:‘l=kerosene:MIBC 
Dosage = 0.5 lb/TDS 
Conditioning = 60 seconds 

~Froths(l f, 11) = 60 seconds each 



-65mesh F-- 4-.-- --- 
I-P ,--i 1 xn .%Ar;h 1 

1 56.2 %Ash -I 

1 10.3, % Ash] 

TOTAL 
T,.EAh’ 53.3% IW 

--.----.------ 
Ie PLKU BALANCE FLOW SHEET 

RANGEI? OI 1.. -MT SPTEKER PROPERTY 
“C” SEES DilLK SwPLE 
L:\B 23. 6338 

Dole 

NOV. /so 
-- 
Drown 



1 Smple 

Feed _ -- 

Clean Coal 

Reject 

(c) li.kTER -0XLY CYCLOXE CIRCUIT :28M x0 = 30:6 % by weight. 

V.F.C. h’l, _5_ cm.*2 5 -__ cm ~Calculated. Yield 91 0 2~ 
-/ . 

S.=mpl e ASH %. 
a 

F.S.I. 

Feed 

Overflow . 

Underflow 

S.B.O. 

S. B.U. 

23.6 5 

19.7 G l/2 

63.1 l/2 

9.5 8 
.cYm..--..-. 

26.4 3 l/2 
a 

(d) FHOTH FLOTATION CIRCUIT: 6Sil x0 16.3 %by Keight; 

4:1 =Kerosene: l4.I.B.C. Calculated Yield 76.3x-~ ._ 

t Samp 1 e I ASH 5; I F.S. I. 

38.5 
21.2 

CAKE: S.O.O. i CONiENTXATE = 10.0 ASif% 8 FSI 



(F) Cl~.IIli:4 COAI.: H.H.C.C. + FllLrER CnfiE. CalculJted Yield ‘53.3 z -.-____-_-._ -.-- - __._ 

56.1 

36.7 

0.60 

0,61 

RTU/LR 

14027 

F.S. 

-- -,-..__ 

D I LATPT I ON TEST 
1 

ST (OC) I i4DT (oc) 

--ii-l- 473 

MC % MD 4 G 

I 

23 I 82 I 1.062 
1 

G!ESELER FLUIDITY TES7 
- - 

START - 
-_- 

MAX i HLiH 
_--.-~ 

F I NAL 

RANGE 
--- 

DDPM 

1 436 ! 

335 

0 
--- 

474 

509 -1 
73 



---_----..---_ 
MINERAL ANALYS!S OF ASH -.---_.” .__-. 

cao 40 Na20 K20 P205 

I 

I 

I 

I 
I 
I 
1 



i 

SU!lMARY BULK !JASHING DATA .(Cont.) 

CLEAN COAL INVEN~TORY ^c__--.-.---.-- 

r 1 

I------.‘. SHIPPED 
DATE BBLS N.T. BBLS I?.T. 

Nov. 3,198O 28 4.513 

I 



BULK WASIIING .DATA ,I_--__ 

BIJLK SA:.iPLE “C” SE&l LAB’ NO. 63_18 _ 

HEAVY t;CD IUM C I RCU IT - - 

CYCLONE: 14” CSM operating @ 52 KPa. 

H.4GNETITE HEDIUII maintained P 1.30 S.G. __--_ --_.4 

1. 

2. 

3. 

4. 

5. 

FEED(3/4 x 28 Mesh) 6.278 I1.T. 36.8 ASH% 3 l/2 1-s -._--__ I 

CLEP.N COAL 2.861 M.T. 8.1 p.-,..ASt’%--.-.- 7 l/z FS -~--- _ I 

REJECT 3.417 M.T. 62.7 ASH% l/2 FSI ____~ 

YIELD CLEAN COAL’ (Weightedi = 2.861 

6.278 

= 45.6 % 

Y1El.D CLEAN COAL (Calculated)= 62.7 - 36.8 = 47.4 % 

62.7 - -8.1 



"'ILK S.Eil.;:LE' UL 
"C" SEAN 

-...._- -.--- -LAB :40. 6318 __._.__~.._ 

WATEk-.ONLY CYCLONE CIRCUIT -4 

Vortex~rinder Clcarancelset @. '5 c.m. 

Secondary Cyclone:b" DSM Operating @ 35 KPa 

Vortex Finder Clearance:Set e 5 c.m. __-- 

Sieve Bend : 65 tlesh ~ 

1. Fred ( 28f:esh x 0 ) 23.6 ASH% 5 F.S.I. 

2. Primary Cyclone Overflow -19.7 ASH%' - 6 l/2 ~F.S.I. __~-_ 

3. Secondary Cyclone Underflow 63.1 ASH% l/2 F.S.I. 

4. Sieve Bend Overfiow (S.i 

5. Sieve Bend lindsrflow(S.~ 

6. Yield (W.O. Cyclone) 1 

7. WT% 2811 x 65M in Primary 

0.) ,9.5 ASH% 8 F.S.1 
-. 

u.) 26.4 ASH% 3 l/2 F.S.1 -__- 

63.1 - 23.6 = 91.0 % 

63.1 - ~19.7 

Cyclone O;erflow = 41.5 % 

65H 
Feed) 37.8 2’ 



BULK \:'A,SHIF!G DATA 

. 

BULK SAWLE --I 
"C" SE/!$f LAB 110. 6318 - 

FROTH FLOTATION CIRCUIT 

Floiation Cell: two(2) Birtley -Humboldt Multi-Wobble 
inpellers in s~eiies. 

* Reagent : 4:l = Ker-osene:tl.I.B.C. 

Thick~ning~Cyclcine : 2Oo - 8" cyclone Hayl-Patterson 

1. Thickening Cyclone Overflow (T.C.O. -325tl) 38.5 ASH% 1 FSI c_~ 

2. Flotation Feed(Thickening Cyclone Underflow) 21.2 ASH% 7 F-51 -- 

3. concentrate 10.3 ASH% 8 FSI 

4. TaIiings 56.2 ASH% 112 FSI 

5. Yield concentrate' 56.2 - 21.2 = 76.3 %, .~ - 
56.2 - 10.3 

.’ 



I.:\ii X0.. :’ 6313 
___--~--- 

JIIJAD RAN hXlLYSIS 

7 .~ 

F.S.I. CALC. BASIS 

4 a.d.b. - 

a.r.b. .- .__ 

d.b. 

SIZE AUD R&Ii’ AYALYSIS, a.d.b. 

_--- 

SIZE F.RAC 
.--- ---. -.. 

100 mm x 3s 

. 

:rq + 100 mm = 3.2 
- -crushed to pass 100 mm 

- all rock 



--- 
S.G. FK4CTION 

-.2--lLE 

1.30 -’ 1.x 

Jx; 
1.45 - 1.50 I-- _--~ 

1.50 - I~.55 

2.3 
_~__-.- 

2.1 

2.8 12.5. 

1.9. 
-- 

1.8 

2.2 
A-------t------ 

3.7 

8.2 

16.3 

20.9 

24.7 
-- 
29.8 

40.8 

47.8 L 

53.3 

61.2 

87.4 

~ 0.55 1 5 l/2 1 4.4 

3.7 

5.8 

8 . 4 

10.1 

11~.9 

14.0 

0.46 2 7.2 

0,44 1 l/2 9.1 

-0.54 1 1/2 10.9 

0.41 1 13.1 

0.48 1 14.8 15.8 

‘. 0.49 1 17.0 19.1 
-- 

0.41 1 19.7 23.0 

0.42 1 21.3 25.3 

0.48 -- 

0.47 -~ 

0.46 

0.18 I- 



FLOAT-SINK ANALYSIS,a.d.b. : agx6, QZ,,,,~ (WI.%= 26.8 --- ) 

j----G - 1.35 ___ 
1.35 - 1.40 

1.40 - 1.45 -A--.-*--- 

l 1.45' - 1.50 

t 

--- 
1.50 - 1.55 --- 
1.55 - -1.60 

I-- 

-__-__ 
1.60 - 1.70 Ic_l-_.~ _.~___~-*_ 
1.70 - 1.80 -._- 

FRACTION -- 

WI-% ASH% 

'7.0 t 3.9 

10.1 } 8.9 

-- 

JALYSIS 

I 

0.14 ,. N.4. 100.0 

--- 

IBi.rtiey Cc& 



I~‘I:o.Ii.xT: sii4:4 c !iUtK SA\E!PLE . ..-.-_.- . . . . ~._ 

LAB X0. : 6319. 
_....-.. -.-_-..---- 

i “‘---.__-- 

i - -__- 

,--- __S_L~SLI:‘P.ACTIO’: - 
1 

-_._ -.__ _.._. .F-- F@ 1.30 - -, 1.35 1.30 

1.35 '- 1.40 _--__ 

1.40 - 1.45 
I--. 

I - --- 1.4s 1.50 -__- - - 1.50 ---. 1.55 

1 1.55 - 1.60- 

1 1.60 - 1.7: 

1.70 - 1.80 

1.80 - .I.90 .,. ,___. - _-.̂  
1’. 90 - 2.00 

i-z-- 2.00 

-, _-_ 
1:: 

NT% --- 

37.6 ___- 
12.4 ----.-_ 

5.8 

9.0 

4.4 -__ 
2.7 

2.0 

3.9 -- 
'3.2 

2.9 

2.6 

13.5 

TJON --- 

ASH% .-- 

3.4 -.--..- 
7.7 .-- 

11.4 

15.3 

20.6 

'26.6 

31.7 

39.3 

46.6 

54.5 

61.3 

82.8 0.21 NA 1 100.0 

JLATIVE 



FLOAT-SIh'K ANALYSIS,a.d.b. : o.:mm149 c----- (\yp$= 13.9 ) 

microns 

1. 1.55 - 1.60 1 1.4 

lJJOX1..~ 

I'~~ 

::i: J .:e/e 

1.30 - 2.00 1.1 .-- 
scd 2.00 8.0 

TION 

ASH% 
3.6 

6.8 
-- 

10.7 
~-__ 
15.3 

-.~ 
20.1 

_- 
25.7 

30.9 

25 

46.2 

52.3 

59.9 

82.1 

ALYSIS I CUWLATTVE 

(i.53.]-5] 71.6 i 5.5 
-- 

0.58 
--_.- 

0.5s 

I 
T-ii- -_-..- 

0.55 

0.59 1 l/2 i 84.4 
1 1 

1 7.4 i 6:z 

2,5& 
0.58 

0.58 --- 
0.58 

0.58 

0.59 



FRO’i‘li FLOThTIO:~ IiXZ5T:a.d.b. : 0.5mxO (Wr%= 23.3 ) 

STAGE 1 I 

ST;GE 11-l: I 
TAJLJNGS 

PRODUCT ANALYSIS CUNUI.ATIVE 

FROTlI FLOTATION TEST: a.d.b.: 149 Flicronsx0(1\T%=9.4 ) 

FLOTATION PARAMETERS: Pulp Density = 10% l\'eight/lCeight 
Reagent =~4:l=Kerosene:MIBC 
DClszge = ~0.5 lb/Ton 
Conditioning .= 1 minute 
stage 1 = 1st minute froth 
stage 11 = 2nd minute froth 



AX,~I,YSIS OF t.11 DDJ,iXS 

?IID!XTX.S = CO!.:POSITE 1.40.l.SO S.G. FRhCTION - 100 mm x 6.35;m 
CNJSHED TO PASS 6.35 sm. 

SIZE ,AXD RAIV A\'ALYSIS,a.d.b. 

SI?!J: - FLOAT ~~ALYSIS,a.d.b.:6.35mmxO.Smm 

N.R. - Analyses of 6.35 x 0.5 size fraction are calculated from sink- 
float data. ,, 



I 
I I 1 

I- 

i I~- 
! 
I 
i ‘.- 
I 
c. I 
,L 
I 
I -.. I 
I I_- I 
I -. 
I i 
r _. 
! 
I I-- 
l i 
f- 
!I 

--- 
I - 
i .- 
:I - _ 
-I- - 4 
-I. 
I 

i 
- _ 

-c- - 
_ _ 

1 
- _ 
- 
- _ 

i 
_ .._ 
- 
_ _ 

I:- - 

_- 

I 

__ 

_- 
_ 

cc 

--__ 

F.S.J. ---- 
6 l/2 

-- 
3 

. ..--__ - 

--- 
2 I/2 

--- 

4 1~12 _-.._.-_- 

6 l/2 

7 112 

8 I/‘2 
____-_ 

~--..--_ 

----_- 

Ed 

-- I 
d- 
..I.- 

-.- 

-i -- 

T 
i- 

T 
i- 
I- -r i I v.a..Ts. 

S:\\i?i, 

1.r 

# 1 

__.._--- 
:: 2 

. ..‘.% 
0.37 - 

; -------.----..-. 

k’ 3 4.2 0.7 
_._ 

6207 

-- 
6206 

-I_ 
6209 

1: 4 

t: 5 

2.3 I 1.c __-_..- - --_--- 

__-__- I 

I------ 

---!!,!!J-~--o_~-~ 

I 

9.2 1 24.4 1 65.7 1 0.49 I 1.37 

_-___- I 
-I---- 

----- 

:: 7 5.6 1 0.7 

4---:--- 
--.+-- 

__---- -_----. 

----I------ 

z17__ 

.-+. 

,-ll.--. ~. ._ ..-- 

-----F- 



+ 6Shlesh --__ 

.~.-1--- 

---4 

,g.3%Wl. 

lS.8%AshJ 

1 69,1%Ash 

^t 28.5% -325 mesh -____ . ..- 

-- -- 
oa;e 

Nov./P0 
--__--__ . 
prawn --I 

.I~ 



(c) l(4fiZ.R -ONLY CYCLOXE ClRCII1T :2S!! x0 =- 34.,5~,-.,. % by weight 

S.B.O. 

S.B.U. 

(d) F;LOTH FLOTATION CIRCUIT: 65!\1 x0 lo.3 %by Keight, 

4:l -Kerosene: M.I.B.C. CaJcuiated Yield g:J % - - 
. 

(e!. FILTER 

. - 

CAKE: S.B.O. + CONCENTRATE = 11.0 ASH% -m.B7 1 /I? FSI 
-- 



3Jl. K SWPI. E “11” Zil$M LAB i.JO, 6.520 -.-.~^--._- -.-.. I_-__-__ _.,.-._ _.. - 

( f ) .c_!,!-i;r~.L~-~~.J2~~;- 1.1. M C C . -b FILTER CAKE. Calct~lated Yield 80.9 g --._ _--_ ‘1.N 

r: __I 
GIESELER FLUIDITY TEST 7 

DDPM TEH?(°C), 

START 1 I 41s -____- 
MAX I HUM 

I 
422 

I 
471 

FINAL 0 511 

RANGE 93 

Bi&y Coal 



- 
I 
I 
I 
I 

ULTIMATE AWALYS IS 

I ASH FUSION TEKPERATURES (OF) I 
r------- -- 

ASJ FUSION TEKPERATURES (OF) 



S!MllARY BULK !IASIi’I NG DATA (Con t . ) L ___--___._ -.._--.-.-.---- 

CLEAN COAL INVENTORY ----.-- 

I I IN STOrK 
DATE 3s L s-r-F-~---/?. --I 

- -- 
SH <PPED l- IN STOrK 

- %uq--K- BRLl-pr-- 

xov.3,19so -27 4.509 -~ - .__ 

I 



BULK \dASIi ING. DATA - 

BULK SAWLE “B” s[I;v, LAB. NO. 6320 
-.~--. -.--- __.A -- - 

HEAVY f~:ED IUM CIRCUIT --.- I_-- 

CYCLONE: 14" DSM operating e 57 KPa. 

IlAGXETI.IE I~~CDIUH maintained @ 3 73 S.G. . 

1. FEED(3/4 x 28,:‘esh) -L_pZL;L_-M.T. -a. -ASH% 5 FSI 

2. CLEAN COAL ~~.LLcL~L----M~T~ /JJL--~S”%-~---‘:S’ 

3. REJECT 0.642 M.T. 45.1 ASH% 1 FSI - 

4. YIELD CLEAN COAL (hkighted) =>.I90 = 83.2 % - - 
3.s32 

5. YIELD CLEAN COAL (Calculated)= 45.1 - 13.6 = 84.5 % - 
45.1 - 7.8 

Bktley Coal 
& Minerals Testing 



(. 

MIII.% \.!ASli I IJO DA'rA -- _-- --- 

\JF\TER-ONLY CYCLONE CIRCUIT ___ 

Prinzt-y Cycloivz: 6" DSN Operating @ 138 KPa c---..--_ --- 

VOl’ tex 

SeUXldary 

Vortex 

Findor Cleat-ace set @ 

Cyclo&:4" DSEl Operating @ 

Findsr Cli:arsnce Set e 

1.5 

35 

5.0 -.- 

c.m. 

KPa 

c.m. 

Sieve Rmd : 65 Mzsh 

I. Feed ( 23Mcsh x 0 ) 17.1 .ASH%- 7 F.S.I. 

2. Pr-imary Cyclone Overflow 15.1 ASH% 7 F.S.I. .---l_l_ 

3. Secondary Cyclone Underflow 69.1 ASH% u2 ~F.S.I. __I-- 

4. Sieve Bend Overflow (S.B.O.) ASH% ,, 1 7 I/? F.S.I. 

- 5. Sieve Eerid Underflow(S.B.U.) 18.8 ASH% 6 112 F.S.I. 

6. Yield (W.O. cyclone) 69.1 - 17.1 = 96.3 $ 
-.___A-- _I_.-.-_ 
69.1 - 15.1 

7. WT% 28~ x 65~ in Prima& ty~loile Overflow = .. 41.9 % 

8. G&y;ped Yield of 28~ x 65M 
, as % of 28M x 0 Feed) ?z 40.3 p 

Bil-dey Coal 
& IVIinerals Testing 
i,\\:., ,..,, ,,..;\ ,.,. ::1,,: ,./,,., L ,,\,,? 



c. . (. 
: 

BULK \.!ASHIb!G DATA 

BULK Sk:;?I.E “B” S1Gv.I LAB 110. 6320 -.--.-- - -- 

FROTH FLOTATION CIRCUIT ___ --.I_ 

Flotation Cell: two(Z) 'Birtley -tlmSoldt tlu!ti-Nobble 
impellers in series. 

Reagent : Ii:1 = Kerosene:tl.I.B.C. 

Thickening Cyclone : 200 ^ 8" cyclone Hayl-Pattaison 

I. Thickening Cyclone Overflow (T.C.O. -325N)22.5 ASH% 1 FS I 

2. Flotation Fred(Thickening'Cyclone &+xflo~~~)lS.O ASH%- 7 FSI 

3. Concentrate. 10.4 ASH% 8 ,_FSI 

4. Tailings 60.9 ASH% l/2 FSI --*.-,..-_ ____ 

5. Yield Concentrate 60.9 - IS.0 = 65.0 % 
60.9 - 10.4 



WNii:'k OIL - IIT. SP1IIi:F.R FROJ'ER.lY 
( 

--.-_---. 

ADIT i;o. -_-_-.-- 

Seam B ---I_---- 

--- 

Head Samole Analysis y_-._d.- Total k'eight ---Kg. __- 

(Air-dri_ed) Miscellaneous Analysis (A.D.) 

--_._e,.- V.M. % F.C. % T&j S% F.Sil. S.G. 

21.9 61.9 0.40 6 l/2 1.40 

Float-Sink &nalysis (9.5mm x 0.5mm): Weight 78.3 % -- 

1.30 - 1.4.0 27.2 
1.40 - i-50 12.0 
7.5G .- 7.60 6.6 

;IF;~ ;;xq ;j 

Total I 100.0 

F 

1 - 
raction Analysis Cumulative 

-. -~ 

Ash % S% F.S.I. Wt.% Ash 9: 1 S% 

25.9 0.57 
31.3 0.57 
37.1 0.41 
48.0 0.33 
78.4 0.33 

3.5 0.35 
5.7 0~. 33 
7.6 0.34 
9.0 0.36 
9.8 0.37 

10.5 0.37 
11.3 0.37 
15.5 0.37 

t , I 
15.5 0.37 - 

9 
3 
1 l/2 
1 l/2 
1 l/2 
1 

l/2 
N.A. 

40.4 
67‘6 
79.6 
86.2 
89.6 
91.s 
93.7 

100.0, 

Jr 1 , --I 

Flotation Test (O.~J~JJI x 0) I_-- kight 21.7 % 



(:l,l~ii%‘l‘ : RX!(;I.R OIL, - N-f’. Sf’lEKf:R PROFEKI‘Y 

rmii-c’r: s r ? AM I3 I!UI.K S/V:l'LE 
I -_------- 

LA8 NO. : 6521 _- --__ 

IIEAD fWV ANALYSIS 

.1. 3.7 ! ~0.6 ! 15.0 

VOf.% 

21.9 

21.1 

22.0 --- 

SIZE AND RAW AMLYSIS, a.d.b: 

I SIZE FRACTION 

1~00 mm x 3smm 
i 
__, 

, 38 x 25.4 

I 25.4 x 12.7 

I- 12.7 x 6.35 

6:3S x 3.2 

0.2s 

t- 

x 0.149 

0.149 x 0.074 

I-- 0.074 x 0.044 

' 0.044' X0 

4.2 1 17.4 3 I 14.3 1 18.6 

8.7 j 15.3 1 3 l/2 23.0 I 17.4 

11.0 14.2 4 I 34.0 1 16.3 

11.9 1 12.8 1 4 1:2 45.9 1 15.4 
-p 

29.6 12.9 6 75.5 14.4 

Ii.5 14.9 7 87.0 14.5 

3.0 16.1 1 7 l/2 90.0 I 14.5 

3.3 21.0 5. I 99.3 15.n 

0.7 22.2 I 1 l/2 100.0 15~,D= 

VW% -+ 100 nun ‘= 

: 

-crushed to pass 100 mm 

BirtIq Cod 
& Minerals Testing 



. . i 

1.45 - 1.50. 9.8 

1.60: - 1.65’ 2.. 8 

4.0 

4.7 

1.6 

6.0 

;TION IWALYS’ 

F.S.I. 

7 112. 

5 

3 

2 If2 

1 l/2 

1 l/2 -- 
1 

1 

1 

1 

1 

1 : 

N.A. 

CU:.lULAT I v __-.- __- 

S% 

-..L,. 

0.31 

a. 34 

0.35 __- 

0.35 wi_ 
0.35 

0.36 

0.36 

0.32 



i’XO.liiCT: SE.4M B BUJi SA.‘LJ’LE ----- 

f.!\B NO. : 
b321.~ . 

_____ -.-_-_-_- 

FJ.OAT-SJNK ANALYSIS, a. d.b. : 38m!nx25.4mm $w=s. 2 2 
_ 

-~-- 

i FRACTION .- -___ 

ASH% 

.-- 

3.6 

6.5 

11.7 

16.4 

20.2 

23.8 

32.4 

39.0 

49.4 

58.6 

2.00~ 3.8 76.0 

!ALYs: -. 

S% 

L.- 

0*35 -__ 

0.33 -. 

0 .-37 

0.39 

0.38 

0.57 

.0.41 

0.43 

0.26 

0.20 
-- 
0.21 

- 

0.17 
- 
0.11 

-+ 

F.S.I. 

A- 

7 l/Z 

5 I/? -.- 

2 l/2 

1 112 -- 

1 112 

1 l/2 

1 l/2 

1 l/2 

1 

1 

1 

1 

‘N.A. 

Cl 

hT% --- 

-IL_- 

5.9 

44.1 

56.7 

64.9 

74.3 

78.7 

~83.7 

86.9 

90 .~3 

93.2 
__. 

95.1 

96.2 

100.0 

ILATIVE 



FLOAT-SINK Ah'ALYSIS,a.d.b.: 2S.4nmd2.7m (iTI'%= 8.7 -- 

t 

__-Ll- 
_ .‘.” 

1.25 '. - 1.30 8.9 3.6 .0.35 8 .-____ 

0.32 4 l/2 

0..35 2 

0.37 2 

__.. 

. . . 1.80 - l-.90.‘- 1.1 47.9 0.28 1~ 
-- 

"'1,90'.'-~ 2-00. .' .0.9 60.2 0.23 1'~ 

.sLd 2.b 3.6 76.1 0.18 N.A. 
* 

Cl 

WI’% 

8.9 

54.5 

62.8 

73.3 

82.1 

85.5 

89.1 

91.1 

92.9 -- 
94.4 

95.5 

96.4 

100.0 



FI.CA'r.-SINK ANAl,YSIS,a.d.b. : 12.7mmx6.35mm -Qn'%= 13 - -- 

1 --:Gq: F@ 1.3c 1.35' f - - ~I.?;~ 1 17C' nn I I 1 .27.7 il., 0.7 7.8 1 i I 12.2 4.0 2.2. 7.4 J 1 1 I 0.~34 0.32 0.30 0.47 19 t I I 2 8 3 I I I 

-.---_ 

59.4 67.2 31.7 0.7 I 1 I I 6.3 4.0 5.6 2.2 I I I 1 0.32 0.47 0.31~ I I 

_ I- --- IF 1.40 

--.--- 

I : - 25 1 .30 .--- 

-.---- 

----.-I_ 



--- 

_____ __..- ..-- --_- 
-1. .2: : - 1 ..30 1 34.3 ---__ l_-- 

-- -__ 

---._ 

_-I_- 

-I_ 

1.80 - 1-.9ti,. 

--- 

C 

liT% 

5.6 __. 

39.9 

64.8 

73.8 

so.0 

86.3 

89.6 
-- 

91.4 

92.5 

513.4 

94.6 

95.s 

96.1 

100.0 
_ 

8.5 j 0.31 

---I 8.9 IO.31 . 

9.2 1 0.31 1 

+-p---f 

99 0 31 

19.2 _ 0.31 

44 

10.5 .0.31 

:‘“..21LJ..31 



FLOAT-SINK ANALYSIS,a.d.b. : 3.‘hmO.Smm il,y+ 29.6 ) 
_- 

. 

,11.3 __-. 

38.9 

.1:.3 

9.2 ~- 
4.7 

4.9 

2.4 -__ 
~. 1.6 

1.1 

--CL 

1.1 

0.8 --- 

: 0.5 

5.4 

7-10s --- 

ASH% __- 

2.0 

3.5 

7.1 

11.8 -- 

16.2 

20:3 0.34 

25.7 0.41 

29.1 
-- 

2&L% 

-uLfL 

LULL 

54.4 

79.2 

NALYSI I_-. 

S% __- 

0.40 

0.33 

0.27 

030 

0.30 

.0.46 

-L!M 

-0Az 

_496 

-0AP 

0.49 

0.55 

2 50.2 

3 67.5 

1 l/2 76.7 

1 81.4 

1 66.3 

I 88.7 

1 90.3 -__ 

1 91 A 

1 97 '1 

1 -.93-2 

1 ~. .-_. 24-a- 

l/2 94.6 

N.A. 100.0 

JLATIVE 



I - -  



i:I,IiiN'I‘ : K.kiQG1.K OIL - i.lT. Si'Ii:KER l'ROl'tiHI‘Y 

PRO.1 I:CT ~SL'\M B _ . BIJ1.l: S,WPLE -- . ..--- 

LAB NO. 6321 _ .___ ~_...___..__ 

FRWll FLOl'ATIOx 1‘EST:a.d.b.: 0.5!nmxO (I\T%= 24.5 ) -~-._.~.-_~- 

FROTH FLOTATION TEST: a.d.b.: 149 I~licronsxO(M'%= 10.0 ) 

PRODUCT AXALYSIS 

b 

PKODUCT wr% ASH% FSI ..__- 
STAGE 1 SO-4 11.0 6 l/2 

STAGE 11 6.6 28.4 1 l/2 

r,,FJGS _ -l:"- 60.2 N.A; 

.-- 

FLOTATION PARMETERS: Pulp Density = 10% Weight/l:eight 
Reagent = 4:1=fk:rosene:MIBC 
Dosage = 0.S lb/Ton 
Conditioning = 1 minute 
stage 1 = 1st minute froth 

'Stage 11 = 2nd minute froth 

, , 



MIDDLINGS =. CO?lI'OSI'l‘E 1.40-1.80 S.G. FRACTION - 100 wn x 5.3Snim 
CKUSHED 'TO PASS 6.35 mm. 

SIZE AND RAW Ah'ALYSIS,a.d.b. 

0142 I I 3 l/2 100.0 1 22.4 f 0.36 1 

SINK - FLOAT ANALYSIS,a.d.b.:6.35mmx0.5mm 

- cQrJJ= 
S. G. FR.40ION IT% l- ASH% s% F.S.I. lV!i ASH% S% 

Floats @ 1.40 18.4 9.2 0.29 5 18.4 9.2 0.29 

[Sir&s @ 1.40 81.6 25.8 0.36 1 100.0 22.1 0.35 2 

N.H. - halyses of 6.35 x 0.5 size fraction are calculated from sink- 
float data. 

. . . 
, '. 



.--, 
XL 

iSAS s 
-~-...- 

-adtl. 

. ~~dh. 

-- 

adb. _-. - 

db 

adb 

db 

.dS~. 

db 

.- 

_ 

----. 

-.--. 
2i.4 

21.5 

-__ 
21.5 

21.7 
___--- 

___.._. - 

s.c,. 

1. 51 .:. 

I.. 39 

-- 

1.37 ___.. 

__.-__.- 

K.44.. 

---- 

1.43 

___~_. 

--_. 
I . 4 0 

__--_. 

---_ 

1.: 3% 

--- 

1.37 

--- 

-- 

__-_-- 

.~ ^._. -__ 

_.... -... 

:i(,‘i,‘,,L 

I. II. 
-.,.. _ . . . . 

!iYbI 

U.s!h( 

._...... --_.. 

6W 

* 39T 

--- 
62M 

.41c 

62X 

.49R 

..--. -.-. 

6 S!M 

.37T 

--.-.-- 

1: c % 

.___ ~._ 
64.3 __-_- 

64.7 

-__- 
66.0 _..__~. 
66.5 

.--__-. 

60.S 

61.2 ~.._._. 

_I__i_ 
64.5 

65.0 

65.9 

66.4 

-1-.- 

_-_-_. 

--- 

^_F ,-.....; 

0.~19 

0.48 

-__I 
0.57 

0.57 

_--- 

.-0,4?, 

~..O,T!!~ 

0.49 ,-..---~ 

0.49 

0.49 

0.49 

___- 

-_0149- 

-!?,49. 

__- 

0.45, 

0.38 

---1 

-..--._- 

7 

- 

5 l/2 

-_- 

5 l/2 

4 l/2 

-._-_ 

6 l/2 

_-- 

_--..--- 

_--.-.-. 

0.8 11.7 

11.8 

0.9 18.7 

16.9 

I 
6244 

I~-----~ 6245 

I 

20.3 

20.4 

21.1 

21.2 

I 
6246 

I .--.- -. 
624s 

I ,....... .._ -,.- 
I 624R 

I,----- 
I 

_-----. 

.57T 

21.9. 

22.1 

-.--- 

_----.. 

--a 

1 
-,-- 

I 
I _--. 

I .___ 

---.-, 

j---- -- 

l 



50.4% +65 Mesh 

I 
fl-65rm.. , t- :,, p”B 23.2% -375 mpih _-- ..__.. 

-I-- 
p.4 %G. 

13.8 %Ash 
i 

\f 

t 
r- 

Ti 

i 

i 

Dote 

oct./so 

Drowrl 



xx.1 % 5.3 ASH% 1614 -I ‘F.S.I. 6 l/2 -- -__.__ 

(1~) IEAVY EDJA CIRCUIT: 3/j”.x 28 Jksh= 69 4 % by weight 

S.G. ‘of Ficdium _ 1:~ Calculated Yield ?5.1-.> 

-0XLY CYCLOSE CIRCUIT :2S>I x0 = 30.5 % by weight 

V.F.C. g1 1 Cm. E2 5 __ - ~cm, Calculated. Yield 94.9 %- ..~~ 

SkIpI e ASH % 
--- 1 F.S.I. 

Feed 13.7 1~8 : 

O\erflow 11.0 a l/2 

Underflow 63.9 1 

S.B.O. 9.0 8 l/2 

S.B.U. 13.8 8 i 

(d) FROTH FLOTATION CIRCUIT: 65M x0 14.4 %by V-eight: 

4:l =Kerosene: M.I.B.C. Cal,culated Yield 86.1 %:.;~-. _ 
. .: 

. 



SU::Zi!+RY -RLIlLK \,!ASilING DATA (Cont..j -.-.--- . -.~-__-. __-- 

BULK SAWI-E “A” W;Wl LAB NO 6322 -.------_ *Ne------ 

(2) gLz,N COAL: H.M.C.C. .+ FIl.TER CAKE. Calculated Yield 76.3 % -_r---.~.- 

5.1 
---- 

: I KATE 

VM % 

f-----f 
22.5 

-1 
22.9 

1 

FC % 

69.0 

69.4 

- 

S% 
- 

0.5 
- 

BTU/ 
LB 

-I- 

I4362 
-.- 

14,134 

71/2 

CALC. 
HGI S.G. BASIS 

- 

80 1.35 adb 

I DILATATION TEST 

GIESELER FLUIDITY TEST 

I DDPM TEMP (OC) 

1. START ) 1 / 430 4 

MAX I M!JM 256 474 

START 430 1 1 1 

MAX I M!JM 256 474 

FINAL 0 512 

RAF!GE 62 

I 
FINAL 0 512 

RAF!GE 62 



ULT I HATE A!dALY S IS 

ASH FUSION TEMPERATURES (“F) __- 

ATN~SPHERE I.D.T. S.T. ’ H.T. F.T. 
-- 

OXIDIZING 2350 24S0 2550 2610 
--_ -- L REDUCIE!G 2290 2450 2530 2590 

I ------I 
MINEPAL ANALYSIS OF ASH 

A1203 Ti02 fez03 Cd0 WJ Na20. K20 P205 so3 Uradet _ 

I 



SW’d-lARY BULK \dASHING DATA (Cant .)- 

CL.IIAN COAL INVENTQXY .---__ 

DATE 

_- 

SHIPPED IN STOCK 
BBLS N.T. BBLS M.T. 

9 I .s59 



i 

SULK WASHING DATA I 

BUILK SAI:PLE “A” SIX4 LAB NO.. 6322 - - 

HEAVY I:EDIUM ClRCUfT 

CYCLONE: 14” DSM operating @ 52 KPa. 

I4AGNETITE MEDIUM maintained @ 1.27 _S.G. 

1. FEED(3/4 x 28 Mesh) 1.497 M.T. 17.8 
- -ASH% 6 FSI - 

2. CLEAN COAL 1.116 M.T. 7.3 ASH% __ 7 ~112 FSI 

3. REJECT 0.361 49.5 M.T~. ~ ASH% 1 FSI .-- 

4. YIELD CLEAN COAL (Weighted) =_L]I~ = -- 74.5- % 

1.497 

5. YIELD CLEAN COAL (Calculated)= 49.5 - 17.8 = 75.1 ,a 4 

49.5 - 7.,3 



i 

BULK WASHING DATA _.._ -.__- 

BULK SAHPLE .----. lxLx&- LAB NO. M 6322 --__..-_ 

WATER-ONLY CYCLONE CIRCUIT 

PI-imary Cyclc~le: 6" DSM Opzrating~ @ 138-.--- KPa 

'Vor-tex.Finder Clearance set @. 
1 c.m. 

Secondary Cyclone:b" DSM Operating @ 35 KPa 

.Vortex Finder Clearance Set @ -5 c.pl. 

Sieve Eend : ~65 Mesh 

1. Feed ( 28Mesh x 0 ) 13.7 ASH% B F.S.I. 

2. ?rimary Cyclone Overflew 11.0 ASH% 8 l/2 F.S.I.. I_-- - 

3. Seccndsry Cy:lone Underflow 63.9 ASH% 1 F.S.I. 

4. Sieve Bend Overflow (S.B.O.) 9.0 ASH% 8 112 F.S.I. 

5. Sieve Bend Underflow(S.6.U.) 13.8 '%,s& -.8 F.S.I. - 

6. Yield (iJ.0. Cyclone) 63.9 - 13.1 = 94.9 % 

63.9 - 11.0 

7. Wr% 28M x 65)? in Primary Cyclone Overflow 

8. Estimated Yield of 28M x 65M 
(S.B.O., as 5; of 28M x 0 Feed) 

5 so.4 % 

= 47.8 %, 
--- 

Rirtlep Coal 
8.5 Minerals ‘Fest.ing 



BULK Sl;HPLE "A" SEAM LAB NO. 6322 -- 

FROTH FLOTATION CIRCUIT 

Flotation Cell:' two(2) Birtley -Humboldt Jlulti-Wobble 
impellers in series. 

Reagent : 4:l = Kerosene:M.l.B.C: 

Thickening, Cyclone : 200 - 8" cyclone Hayl-Patterson 

1. Thickening Cyclone Overflow (T.C.O. -325N) 15.0 ASH%* 3~ l/2 FSI 

2. Flotation Feed(Thickening'Cyclone Underflow?' ASH% ' 'I2 FSI 

3. Concentrate 8.0 ASH% ' FSI 

4. Tailings 51.9 ASH% 1 l/2 FSI 

5. Yield Cqncent;ate 51.9 - 14.1 
: 51.9 - 8.0 

= 86.1' % 

Birtley Coal 
& Minerals Testing 



( 
K?i!GT.K OIL - !?T. SPiP!:ER PZOPFRTY 

f: 
-_-.._-...-__ 

AtL~LYSJS OF I‘H'iik~l. sr\r~rl.L3 ____ ~---L-L-.! .._. 

COi+?I:KO P1.Y N;ALYSIS - _-.-.-_-.--- 

RDIT No. ulmbcrs Combined ----.---.-_,-. --- -- 

SWlll A All eight (8) individual : 
---__-- snlmples combined. 

bate Analyzed _ Nov. 17. 1980 

Lab. no. 6509 

Head Sample Analys& _-.-- Total li'eight ----Kg. 

Proximate Analysis (Air-dried) Miscellaneous Analysis (A.@) 

Kof-st. % Ash % -X% F.C. % Total S% F.S.I. S.G.. H.G.I. 

0.7 15.7 20.5 63.1 0.53 5 l/2 1.40 78 

Float-Sink Analysis (9.5mm x 0.5mrt): -- Weight 81.9 96 

-_I- 
Specific 

I- 
Gravity 
ii-artion -ti- 

F @ 1.~30 
1.30 - 1.40~ 
1.40 - 1.50 
1.50 - 1.60 
1.60 - 1.70 
1.70 - 1.80 
1.80 - 2.00 
S .@ 2.00 

Total 
- 

-T- 
- 

Fraction Analysis 

Weight % Ash % 

21.2 
51.7 
.11.6 

2.6 
1.2 
1.0 
1.4 
9.3 

2: 
lS.5 
28.5 
30.1 
44.4 
57.8 
~71.3 

0.54 
0.48 
0.46~. 
0.48 
0.50 
0.40 
0.28 
0. II 

100.0 16.5 0.45 

Flotation Test (0.5mm.x 0) 

-- 
S% 

Ash % 
,jA.D: ) 

Total 

I 

F.S.1, 

%--. 
o-72 8 1/: 

0.88 3 1/: 
8.0 

19.4 
51.2 1.17 2 

13.5 0.78 
.- 

F.S.I. 

; 
1 lj2 
1 

~1 
1 

‘1 
N.A. 

T Cumulative 

Wt.% Ash % 

21.2 3.7 
72.9. 7.4 
84.5 8.9 
87.1 9.5 
85.3 9.8 
89.3 10.2 
90.7 10.9 

100.0 16.5 

T- 
I 

S4 

0.54 
0.. 50 
0.49 
0.49 
0.49 
0.49 
0.49 
0.45 

Weight IS.1 %, 

Conditioning Time: 11 Minute 
Reagent: 4:l Diesel Fuel: M.I.B.C. 
Dosage: 0.5 lb/ton 
Pulp Density: 10% Weight/Weight 
Frothing Time: 2 Minutes 



YSI’;:3/4” x 28M L 
1 I CtiXJLATIVE c 

i PRODUCT 1 KT% 1 ASH% 

F.F. PARAXETERS: - Pulp Density = 10% 
Reagent -4: l=Kr:.rosene:MIBC 
Dos;lge =0.50 .Ib/Ton 
Condi.tiorhi.ng Ti~!ne :: one mhute 
stage 1 = 1st minute froth 
stage 11 F 2nd minute froth 



l:l,lI.x’I‘ *. . 

I’1:o.l ECT : 

IAB NO. : 

A.L?.bl. 
5.3 - 

E 
__- 

Sll?di A Rii,K SAPLE -___ 

6323 - --_-I_-._-._-- 

HEAD‘ RAW AxALYsIs 
- - r I 1 

MOIST% ASH% ASH% VOL% F.C.% VOL% F.C.% S% S% ICALC.BASIS F.S.I. F.S.I. CALC.BASIS -- 
0.6 16.4 16.4 20.5 20.5 62.5 62.5 0.50 0.50 6 6 l/2 l/2 a.d.b. a.d.b. 

- - 
5.9 5.9 15.5 15.5 19.4 19.4 59.2- 59.2- 0.47 0.47 - - :~ :~ a.r.b. a.r.b. 

16.5 16.5 20.6 20.6 62.9 62.9 0.50 0.50 d.b. d.b. 

SIZE AND RAN MALYSIS, a.d.b. 

SIZE FRACTION IU% ASH% 

I 6.35 3.2 x x 0.5 3.2 30.2 11.6 1 18.3 12.7 

.I 0.5 x 0.25 10.1 11.7 

0.25 x 0.149 2.3 1 12.3 

0.149 >I 0.074 3.9 13.4 
-__ 

0.074 x 0.044 2.6 1 16.7 

1 0.044 x 0 1 0.9 1 IS.0 

---T--m?m 
F.S.I. w 

3 1 9.5 

3 13.6 

3 1 25.2 

8 92.6 

8 96.5 

7 99.1 

5 100.0 

w-r% + 100 mm = 2.1 -crushed to pass 100 mm 
-mostly coal 

;TIVE 
ASH% -- 

22.9 

23.0 

22.1 

21.0 

20.3 

-17.5 

16.8 

16.7 

16.6 

16.6 

16.6 



FLOAT-SINK ANALYSIS,~a.d.b.:JOOJnm x38mm (lW%= 9.5 ) . 

I I FRACTION ANALYSIS I cu 

I F@ - - - - - 1. 25 I nil I I I I 
0.8 1 2.8 1 0.54 1 9 1 0.8- 

.45.9 6.9 0.48 5 46.7 

26.5 11.2 O.-S2 2 J/2 73.2 

5.0 15;7 0.46 '2 

-1. 

ALL- 

.Lil. 45 5o 1.4 iO.0 0.52 1 79.6 

ILATIV 

ASH% -- 

2.8~ 

6.8 

8.4 

&dL 
9.1 

2&J.- 
9.2 

9.2 

9~. 2 

9.5 

,9.9 

.0.8 

t2.9 



\. 

LAB ::o. i 6323. 

-_ 

FLOAT-STNK AWALYS1S.a.d.b.: 38 mm x2s:4,mm (,yr?@ 4.1 ) 

'I-ION MALYSIS 

ASH% S% F.S.I. _ 
I 

-_ 

3.5 

6.6 

11.3 

16.2 

21.6 

27.3 

29.9 

36.3 

FRAC 
S.G. FKACTION 

I’@ -. ]..:5’ 

k 
1.25: - 1.30 

45.8 

52.4 

m 
63.6 

80.9 

80.3 

80.5 

-ALL 

83.2 

i 100.0 

- 

Ri~rtley Coal 
& Minerals Testing 



i’Ro.!ricT: SE/M A BUiK SNIPLE C._~ -.,_. --._ 

IA3 NO. : 6323’ --- _d 

.d 

FLOAT-SINK AvALy$Is,a.d.b.: 25.4rmnx12.7mm (p&= .li.6 _) 

. . . . 



(: ., (I 

l'R0.J KT: S1J.M A WLK Wdl'LE ----_ 

I.,?8 NO'. : 631.7 .---- 

i ~.___. :",,.. I ~:::;.. 0.6 6.5 ::: 

1 1.30~ 1.35:'~ - - 1.40 1.35 -39.6 17.9 11.1 6.2 

I -__- 
I----- 1.40 - 1.45 12.9 16.4 

? .:5-- - 1.50~ 5.9 21.6 

L 
150. - 155 2.7 27.4 

1.60: - 1.65' 1.0 38.5 

1,80 - k.cici-. 0.8 56.2 

'1,cjO '1' 2330~ 0.9 GO.0 

‘S @ 2.00'. 8.1 81.2 

!ALYSIS 

0.54 9 

0.61 4 l/2 

O-48 3 

0.52 2 

0.57 1 

+ 
0.46 1 

CL 

wT% 

0.6 

7.1 

46.7 

64.6 

77.5 

83.4 

86.1 

AlzL 

-aLL 

89.4 

90.2 

-98.0 

91.9 

JLATIVE 

ASH% ' S% 

3,o 0.54 - 

3.2 0.54 

5.7 0.60 

7.2 0.57 ----- 

8.8 0.56 --_ 
9.7 ,0.56 

10.2 --- 0.56 

lfI.6 OSL 

lQLo.55 

11:2 0.55 

Birtlej Coal 



Cl,liiNT : I!X\'(;CR OJL - M'T. SPJEKER J'ROJ'iRTY 

1’I:o.l t:i:T : :x.w A RlI1.K SAWLE - -__-__ 

LAY NO. : 6317. -----..-_~ 

FLOAT-SINK ANAlYSIS,a.d.b.: 12.7mm;6.35mn~(W%= 13.2 ') 

_L, I FRACTION M'ALYSIS 1 CUWLATIVE ; 

3.2 

3:8 

6.4 

8.3 

9.5 

10.3 

10.7 

-11.0 

11.3 

1114 

11.8 

12.1 

12.6 

18.8 



l..i!i NO. : 6323' - _- 

FLOAT-SINK AXAJ>YSIS,a.d.b. : 3.2mrrxO.Snm (wr%= ‘30.2 _ 
- 

FRACTION ANALYSIS 

S.G. IX4CHON WT% ASH% S% F.S.1 

--e--x..s5~ 6.0 2.0 0.54 9 

.0.48 3 

1-7~~-1.45 7.2' 15.9 0.56 2 

1. 7.4;. - 1.50. 4.2 
-__- 

21.3 f 0.52 1 
---~ 

150 -_ 155 2.0 26.4 0.52 1 

c 
155. - 1 60. 1.1 31.0 0.56 1 

--- - 

.I 

1.6Q. - 1.65. .,I____ 0.9 35.5 0.57 1 --- 

fj+;-=&+=**!+ 
- 

1 1.80 - Y.<idl’ 0.7 53.3 0.49 1 '~ _ ., 

i.. 1.go"i"2.00. ': 0.6 61.0 0.21 l- 

2.00. 4.9 80.6 0.38 N.A. 

‘C 

IV-l-% 

6.0 

44.3 

68.8 

77.0 

84.2 

88.4 
-- 

90.4 
-- 

91.5 

92.4 

93.0 

95.8 

94.5 

95.1 

100.0 

~7.5 0.53 

7.8 0.54 
- -.._ 

_ 8.0 0.54 

8.2 0.54 

r 

8.6 0.54 

a.9 0.54 

9.2 0.53 

12.7 0.53 

Birtley Coal 
& Minerals Testing 



I  

FLOAT-SINK ANALYSIS,a.d.b.: O.Snmx149 (W%= 12.4 ) 
"lCl-OFlS 

S.G. FRACTION 

1.25 : - 1.30 

i 1.40 - I~.45 _.----._--_-- 

r __- 
155~ - ~160 

i- 
___ 

1.60, - 3.65' 

1.65 ' - 1.70. -_-- -__ 

FRACTION CLPaJLATI\ 

7.2 

7.6 ~- 

Bktley Coal 
p/, Minerals Testing 

-.-> 



LAB NO. 6 3 2.3 
*- 

I-ROTH FLOTATION TEST:a.d.b. : O.SmmxO (IiT%= 19.8-) 

v 
FRODUCT AVALYSIS CUMULATIVE 

PRODUCT IYl-% ASH% FSI NT% ASH% 
STAGE 1 84.3 7.4 8 l/2 84.3 7.4 

STAGE 11 

-5.8 9.9 
20.9 4 l/2 90.1 8.3 

j--TAILINGS 52.7 1 100.0 12.7 

FROTH FLOTATION TEST: a.d.b.: 149 !jicronsxO(WT%= 7 d ) 

PRODUCT AVALYSIS CUMULATIVE 
I 

wT% ASH% FSI IrT% 1 ASH% 
t- STAGE SL4GE 11 1 85.6 6.3 24.9 8.6 8 3 85.6 91.9 9.7 8.6 

TAILINGS 8 ..: 66.3 N.A. 100.0 14.3 
-A 

FLOTATION PARAMETERS: Pulp Density 
Reagent 
Dosage 
Conditioning 
stage 1 
stage 11 

10% Wei,ght/kight 
4:l=Kerosene:MIBC 
0~.5 lb/Ton 
1 minute 
1st minute froth 
2nd minute froth 



Cl,IENT : FU\NGER OIL - NT. SPIEKER I'ROPERTY 

PROJECT: Sl3.U$ ~A BULK SAMPLE 

AWALYSIS OF NIDDLINGS 

LAB NO.: 6445 

MIDDLINGS = COMPOSITE 1.40-l.SO S.G. FRACTION - 100 mm x 6.35mm 
CRUSHED TO PASS.6.35 mm. ., 

SIZE' AND RAN ANALYS1S;a.d.b. 

SINK - FLOAT ANALYSIS,a.d.b.:6.35mnxO.Sm 

N.B.' - Analyses of 6.35 x 0.5 size fraction are calculated from sink- 
float data. 

Birtley Coal 
Rc h/liner& ’ 



AC!!4 % .3. 7 A 511% 1 5 . 0 F.!;. I. 6 

-0.Il.Y CYCl,OXE CIRCUIT : 2S!f x0 = YJ~A _____ % hy weight _ 

(d) f’:i@Ti! FI,OTATION CIRClJlT: 65Y SO 19.3 -- %by Keight 

4:l =Kerosene: !.l.I.R.C. Calcuiaied Yield 85.0 % 
. . 


