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DRILLED FOR:
DRILLED BY:

LOCATION:

MT. SPIEKER COAL#PROJECT

DIAMOND DRILL HOLE NO. MS-34

-Ranger 0il Limited

Tonto Drilling Ltd. -

EB Pit Area

COLLAR ELEVATION: 1701.6 m -

TOTAL DEPTH:
CORE SI1ZE: HQ

103.09 ' m

. GEOPHYSICAL LOGS

Natural Gamma Ray - Neutron.

Focussed Beam {Resistivity) Log: Normal, Expanded«

Density: Normal, Expanded.

Caliper.

Directional Survey.

LOGGED BY:

L. Little

SEAM INTERSECTIONS
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Interval (m) . Thickness (m)
12.32-15.52 3.20
©31.12-35.63 4.51
72.59-76.73 4,14

90.00-91.34 1.34
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RANGER OIL {CANADA) LTD.
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STRATIGRAPHIC LOG
MS 34
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GEOPHYSICAL LOGS

IINTERVAL

SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY . R
' l
% BULK DENSITY (GRAMS/CC) ! R % (M) MOIST ASHY% | VM. £C. % ' S .9, FS.| 856G
g 5 s 2B 2 3 5 3 3 2 O PLY {COMP | % o | WM% | RG.To ) 5% | RS S5
S . 5 8 s 5 & -] 3 S 35 35 8 S 3 3
1 i T T 1 1 ! L I J ) 1 ii
2.32m | == ,ﬂ—-—“""-" 1‘
1 KRR P = N
/ ——
j
501 y
< '! T I 31 50l 1.2 12.5 AN 646 | 0.53 4 1.38
' ) N 1
S |
. i.
' i
L 4 i
i )
: =57 1100 | 0.20.| 502 - 63.6 019 | NA | 2.06
< - \' ) -
! :
i R
| NN
L 1
=] .
; AN
503 { 100 | 1.68 | 503 231155 | 206 61.6 | 043 Na | 145
\
Y
1 . RN
; )
!
!
{
15.52m B | }
j /
5 .
! :
Prepared by : f
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ; SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— : | MS 34 D SEAM
R% = RECOVERY — TOTAL SEAM f
. !
i SCALE: PAGE | of I

DATE:

OCTOBER

1980

i:20




GEOPHYSICAL LOGS

']NTEF\‘VAL

‘ SAMPLE  NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY 1
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Prepared by :
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BULK DENSITY  — — MS 34 C SEAM :
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" GEOPHYSICAL LOGS [
. 0 NTERVAL| SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY
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Prepared by :
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— MS 34 C SEAM
R% = RECOVERY — TOTAL SEAM 4
DATE: QCTQOBER 1980 Il SCALE: (:20 PAGE 2 2




GEOPHYSICAL LOGS

mmtrinsin el OV G et [ it s e bttt
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BULK DENSITY — —— MS 34 B SEAM |
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DATE: OCTOBER 1980 ] SCALE: 1:20 PAGE | of 2




GEOPHYSICAL

LOGS
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GEOPHYSICAL LOGS r
INTERVAL| SAMPLE NO. AIR DRY BASIS
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DIAMCND DRILL CORE LOG ' ROBERTSON RESEARCH (N.A.) LTD.
34 ‘ '. ' SHIET 1
TOTAL DEPTH: 103.09 m BEARING! - ULT.M. -
AT ORINIBERD  HOLE ANGLE: ELEV. COLLAR:  1701.6 COAL LICENSE
LA 6107633.1m LONGE  gna174 g Loseep sy L. Little CoRE S1ZE:
i a7 " i r P RECOCVERY
U aca UNIT UNIT  THICKNESS isiﬁ;; MARKER CESCRIPTION ¢ "
From Ta Thizlk, Trun I m, Reg,
4.49 8.61 4.21 |  4.17 Box No. 1 L LEY
' .13
8 SANDSTONE: fine grained, 25% siltstone crosshedded .69
light grey .70
7.9 bedding plane oxidized Box No. 2 .33
.32
.72
.15
3 8.61 | 10.53 1.92 1.92 SILTSTONE: Dark grey .57
bedding planes oxidized .72
11.0 .60
' .03
|
8 10.53 11.40 0.87 G.86 SANDSTONE: medium grained, light grey, 10% siltstcne .67
crossbedded . . i .20
11 11.40 12.32 0.92 0.90 MUDSTONE:  black, 10% carbonacecus partings .47
12.7 | .33
. . .07
10 12,32 15.52 3.20 3.15 COAL: bone .13 Gates "D" Seam .18
E 80% .11  oxidized along Box No. 4 .66
} 14.0 303 .13 cleats | .13
g 80 .44 | W
; ; tore loss .37.___40% .16 soft & sheared .68
i ! | 0% .04 i .70
| i 16.0 Mudstone .20 Box No. 5 .09
: gog .18 e m s vt
: I0F .2z CoiereeaTeReREs
| H R e i



OIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A.) L7O.

SHEET Mo 2
TOTAL DEPTH:  103.09 m BEARING! U.T.M.
HOLE ANGLE: ELEV. COLLARY . COAL LiCense:
;LONGJ LOGEED By? L. Little CCRE SIZE: HO
e ..,‘ ~— : TRECOVERY
‘o UNIT UNIT THICKNESS SAMPLE VIASKER SESCRIPTION
s NUMEER "
From To Thigk, True _ ' LU0
80% .18
40% .12 oxidized cleats
80% .17
60% .29
Madstone .03 -
80% .40 minor oxidized cleats
| 80% .09 broken
9 15,52 15.89 0.37 0.37 CARBONACEOUS MUDSTONE: 15% ccal, black . .26
S oxidized joints
8 15.89 19.55 3.66 3.62 MUDSTONE:  dark grey, 30% siltstone .25
17.1 moderate crossbedding .52
.70
Core Loss 0.78 Box No. 6 .67
Moderately sharp floor contact 72
it .02
B ‘
4 L 19.55 23.50 3.95 3.94 20.1 SANDSTONE: 30 siltstone, light grev, medium grained .03
crossbedded beds .08 to .20 .59
. .69
Minor joints - 10° oxidized Box No. 7 .70
‘ .70
23.2 Gradational floor contact P34
r .31
. .59
20 23.50 24.59 1.09 1.02  SANDSTONE: medium grained, crossbedded - .10
‘ ‘ light grey Box No. 8 .72
sharp 7loor contact .27
. | |
K L J




DIAMCND DRILL CORE LOG

ROBERTSON RESEARCH (N.A) LTO.

HOLE NO.: MS 24 _ SHEET Noa 3
DATE 200100 TOTAL DEPTH:  103.09 m BEARING: U.T.M.
AT fimiasED: HOLE ANGLE: A ELEV. COLLAR: COAL LICENSE:
LAT: LONG. . LOGGED BY? ‘L., Little CORE SIZE: RO
) UNIT UNIT  THICKNESS SAMPLE _ RECOVERY
B.C.A, NUVBER - MARKER _ DESCRIPTION
' From To Thick, True i . fag,
15 24,59 | 27.02 2,431 2,35 SANDSTONE:  Medium grev, fine grained .45
26.2 : 30% Siltstone .62
crossbedded .69
! :
| Box No. 9 .67
15 27.02 29.82 2.80 2.70 SANDSTCNE: medium grained, massive, light grey .05
' ‘ .69
.71
29.3 .16
R .53
joint 127 oxidized Box No. 10 .66
9 29.82 30.51 0.69 .68 SILTSTONE:  20% mudstone, dark grey .05
| oxidized joints 64
30.51 31.12 .61 MUDSTONE : black - partly carbonaceous .06
31.7 ~15% coal partings to .04 m .45
oxidized bedding planes .10
.05
15 31.12 35.63 4.51] 4.36 COAL: Gates "C" Seam
: Box No. 11 .05
.63
80% .31 Oxidized 69
Bone .09 ' I3
34.7 Mudstone .07 Oxidized fractures 71
60% .09 Oxidized cleats .18
~ Bone .20 Box No. 12 .48
Mudstone .06 ' .68
f : 60% .05 .41
S | ‘ S _




DIANMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A) LTD.

HOLE NO.: ME 34 . SREET New 4
o ToTAL pEPTH: 103 .09 m REARING! U.T.M.
AT HOLE ANGLE: ELEV. COLLAR: COAL LICENSE:
LA LONG.: LOGGED BY? L. Little CoRe 8ize: HQ
8.C. A, DT WNIT THICKNESS ijﬁg:: MARKER DESCRIPTION
Feoam To Thick, True o :
_40%  0.28 sheared
: © Bone .05
L Mudstone .03
g Bone - .02
g 803 .08
40% .06 sheared
40% .24
- 50% .20
30% .23
Bone .09
80% .05
Mudstone .41
70% .36
.03
20% .06
40% .07 sheared
Mudstone .08
i 80% .42
! /0% .41 broken & partially soft
| ! 20% .09
80% 11
. Mudstone .11
80% .08
! Floor
L _
15 | 35.63 35.73 0.10 .10 MUDSTONE: _carbonaceous roof .04
! 35.73 36.28 0.55 .53 ' core loss
fl .
!




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A} LTD.

MS 34 , - o CBHEET Mo
TOTAL DEPT4: - 103.09 m | BEARING! U.T.M.
; HOLE ANGLE: - ' ELEV. COLLAR: COAL LICENSE:
AT, LONG.:. ' LOGGED BY! L. Little " CORE SizZE: HQ
’ UNIT UNIT THICKNESS SAMPLE RICOVERY
B.C.A ‘ NuMzen | VARKER DESCRIPTION
From To Thigk. True ' . R,
18 36.28 40.06 3.78 3.60 SANDSTONE: medium grained .20
- minor oxidized fractures 88 | .71
37.8 bedded with minor crossbedding el
! : sharp floor contact ‘ ! .05
Box No. 13 64
.72
.72
.13
4 40.06 | 44,16 4,10 4.09 SILTSTONE: 40% Mudstone .57
S | 40.8 dark grey, uniform. Box No. 14 .13
mincr oxidized fractures 12°, 38~ .53
.68
44.16 44.21 0.05 0.05 ‘core loss .05 .69
‘ 43.9 , .70
Box No. 15 .47
44,2 .16
.1b
_ o .02
12 44.21 46,59 2.38 2.33 SANDSTONE: light grey, 30% siltstone 0.03 + 0.05 m .48
crosshedded & moderate bioturbation .70
: .68
Box No. 16 .52
4 ] ;
46.59 | 47.13 0.54 | 0.54 MUDSTONE: 30% siltstone, thinly bedded, dark grey .19
, : ' .35
P 47.13 ¢ 47.67 0.54 | 0.54 47.5 SANDSTONE: 20% siltstone, crossbedded — medium grained .07
i ' gradational floor contact .47
; :
i i
SO S I - ;
i :




DIAMOND DRILL €O

AE LOG

ROBERTSON RESEARCH (N.A.) LTD.

SOLE N MS 34 E ‘ SHEET o,
o ' TGTAL DEFTH 103.09 m BEARING: Y. T.M.
AT HOLE ANGLE . ELEV. COLLAR! . COAL. LICENSE:
AT LONG.! LOCGED BY* I, Little CORE SizE HQ
| UNIT UNIT  THICKNESS SAMPLE _ RECCVIAY
B.C.A NUMVEER MARKER 'DESCRIPTION
From Ls] Thicik, True : r. flog
4 47.67 49.07 1.40 1.40 MUDSTONE: black massive .15, _
L 10% coal partings .02 m .69
! minor oxidized joints 10°
. ‘ ' Box No. 17 .36
) 49.07 | 49.40 0.33] 0.33 CARBONACEQUS MUDSTONE:  30% coal - core.loss .04
: ' oxidized joints 10% + bedding .29
broken in coal zones
2 49.40 52.38 2.98 2.98 MUDSTONE: uniform, black, massive .31
t ' 50.6 .55
| .08
: .65
| Box No. 18 .67,
.72
52.38 52.98 0.60 0.60 COAL: : 50
' 80% .15
20% .15
80% .07
. Bone . .04
{ 802 .10
| . Bone .09 _
52.98 54.97 1.99 1.93 MUDSTONE: black, massive, 20% siltstone .12
14 | 53.6 ' gradational floor contact .20
- minor joints oxidized 19° . .27
10% coal partings to 0.10 m Box No. 19 .60
S " .68
19 .12
54.97 1 57.09 2.12 2.00 SANDSTONE: fine grained, light grey .57
56.7 ! 15% siltstone ' .62
; moderately bioturbated Box No. 20 72




DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N.A,) LTD.
¥S 34 : o . SHEEY No 7
TOTAL DEPTH: - 103.09 m BZARING! UL T. 0. ,
HOLE ANGLE: ELEV. COLLAR: COAL LICENSE: '
LONG.! ILOGGED BY: L. Little CORE SIZE: HQ
’ Ut UN (NESS £ ' RECOVERY 1
B.C.A ; URIT UNIT  THICKNESS iﬁz’gé‘; | MARKER DESCRIPTION . NJ ,
From To Thick, True o, Fre,
minor calcite infilled bedding planes 2L ]
! gradational floor contact '
minor oxidized joints 10¥ + 66~
! T
10 | 57.09 58.39° 1.30 1.23 MIDSTCNE: black, massive .52
i minor polished bedding planes .62
; | minor .oxidized joints 5° .16
i10 £8.3% 58.87 0.48 0.45 MUDSTONE: black, 20% coal partings to .06 .48
j ~ R - oxidize bedding planes ,
5 -58.87 63.13 4.26 4.24 59.7 SILTSTONE: 30% rudstone, medium grey Box No. 21 .28
! ‘ turbated . .34
' oxidized joints 12°© .69
')
67 . |
62.8 Box No. 22 44
!" | .12
'@ | .7
i E | 31
15 | 63.13 64.34 1.21 1.17 SANDSTONE: 40% siltstone, fine grained, medium grey .40
‘ ' crosshbedded & turbated .73
l gradational floor Box No. 23 .08
10 64.34 | 66.16 1.82| 1.76 MUDSTONE: 30% siltstone, thinly bedded .61
65.8 dark grey, turbated .16
| oxidized joints 10° .54
| gradational floor contact .51,
5 7 66.16 ! 70.74 4.58 ¢ -4.55 MUDSTONE: massive uniform .3L,
i i Box No. 24 .65
| | ' 69 |
g ; ; €8.9" .40




DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N.A,} LTD. .
) - | SHEET Nou:

HOLE NI: o MS 24 _ :
ZOTEOBLILN TOTAL DEPTH: 103.09 m " EFARING: UaT. M.
SATE BINEMED : HOLE ANGLE: ‘  ELZV. COLLAR: ~ COAL LICENSE:
LA . LONG.: : o : LOGGED BY: L. Little CCRE S!ZE:  HQ
e ! wir % UNIT  THICKNESS SAMPLE | o , | DESCRIPTION - i RECCVERY
LA, : : NUMBER . . Fon
i From ; T ! Thizk. True PRSI
i .24
i - .68
Box No. 25 ' 60
1 .62
! , ! . .39
8 70.74 ! 72.59 | 1.85 | 1.83 MUDSTONE: _as _above | .30
I 71.9 10% coal parting .03 m .27
' .37
Box No. 26 64
.20
4 72.59 76.73 4.14 4.13 COAL: Gates "B" Seam .48
' 80% .39 - | .57
75.0 Dull .06 sheared hard .68
, 30% .08 sheared Box No. 27 .58
! ] . Core lozss .04 _-_3*0% .10 sheared soft : .69
Lo : 40% .36 soft .68
- i 40% .30 hard ‘ | .42
60% .21 hard oxidized cleats
30% .23 oxidized cleats hard banded
308 .24
‘70% .48 oxidized cleats hard banded
80% 1.65 hard banded
T Floor ,
2 | 76.73 [ 85,48 .| 12.75| 12.74 |\ | MIDSTONE: black, massive, uniform .30
78.0 Rox No. 28 W3
i : : .22
_£ 6L
i .66
f t L. . . . .66 .
-1 ! i : : Box No. 29 .62 -
R — S S5 0 S _ _ 2




DIAMCND DRILL CORE LOG. ROBERTSON RESEARCH (M.A.} LTD.

SHEET Not 9

¥MS 34 ‘
TOTAL DEPTH: 163.09 m SEARING: U.T.M.
HOLE ANGLE: ELEV. COLLAR: COAL LICENSE:
LONG.: LOGGED BY: L. Little CORE S!ZE: HQ
- | UNIT | UNIT  THICKNESS iﬁ;ﬁéﬁ MARKER oEscaPTION bﬂif
Fram Te Thick. True .. "M:
.58
i core loss 0.55 ‘ -5
| Box No. 30 65
| 83.8 .16
i 27
E ! .73
71
Box No. 31 .68
87.2 .73
.67
§ .67
Box No. 32 .63
j T .70
. .29
4 39.48 | 90.00 0.52 0.52 90.2 SANDSTONE: fine grained, moderately crossbedded 02
- light grey, 10% siltstone CL30
minor calcite joints 89~ .15
4 90.00 | 91.34 1.34 1.34 B COAL: 80% .09 Gates "A" Seam .47
30% .03 soft sheared Box No. 33 .59,
| Core loss .0180% .43 banded, hard 27
! -~ 60% .35 banded, hard
40% .33 hard
§ " 60% .10 broken.
¢ | 91.34 [103.16 | 11.75 | 11.68 SANDSTONE: _medium grained, massive .37
_ ¥ ‘ , .72
- ; 93.3 Torrens Member .24
— | ~ 35




_ SIAMIOND DRILL CCRE LO ~ ROBERTZON RESEARCH (N.A)) LTO. ,
MS 34 shget nos 10
TOTAL CEPTH: 103.09 m . 26 ARING! ‘ UL T, .
: HOLE ANGLE: - ELEV. COLLAR: ‘ SCAL LICENSE:
LA . , LONG.: ) o LOGCED BY: L. Little CORE SIZE: HO

o

uniT UNIT THICKNESS SAMPLE ' ; o ‘ ' RECOVERY
. . | MARKER S DESCRIPTION L
NUMBER ‘ N

From: To Thicic. True . : . fas, |
Box No. 34 W12
A4 |
: ; .74
‘ ' 96.3 . - .47
f ; . ' .18
' | Box No. 35 .61
i .67
.67
.73
Box No. 36 . 24
.40
.70

105.5 ' Box No. 37 .48,

[
(2]
=

W

P !
PG .

106.7 end of hole 103.16 m 37




MT., SPIEKER COAL PROJECT

DIAMOND DRILI, HOLE NO. MS—-35

PRILLED FOR: Ranger 0il Limited
DRILLED RBY: Tonto Drilling Ltd.

LOCATION: EB Pit Area

COLLAR ELEVATION: 1560.6 m
TOTAL DEPTH: 120.49 m '
CORE SIZE: HQ

GEOPHYBICAL LOGS
Natural Gamma Ray - Neutron.

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

Directional Survey.
LOGGED BY: L. Little

SEAM INTERSECTIONS

Interval (m)
B 41,.80-46.68
A 61.40-63.05

Normal, Expanded.

Thickness

(m)

4.88
1.65



GATES B SEAM

GATES A SEAM

T
TORRENS MBR. RURIR
I SEbtiss
Prepared by:
ROBERTSON RESEARCH CANADA LIMITED STRATIGRAPHIC LOG
for MS 35

RANGER ©OIL (CANADA) LTQ} _
DATE: October 980 Scale [:500 PAGE | of 2




110.00
UPPER MOOSEBAR

120.49

Prepared by:
ROBERTSON RESEARCH CANADA LIMITED STRATIGRAPHIC LOG

| o | MS . 35
RANGER OIL (CANADA) LTD. /

paTE: October 1980 , Scale [:500 PAGE 2 of 2




PHYSICAL LOGS 7 [
GEOPHYSICAL LO INTERVAL| SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY l{
: BULK DENSITY (GRAMS/CC) | R% | (M) MOIST ASH% |VM% | FC.%{ S % | FS.I. | S6
— - — I - - — —_ P — - ~ ] » n ‘N Q Q ] ¥ SO 2 [+] 5 oo iRy B P2
e 5 )P E : &% 8 3 3 & & & & & & PLY JcoMP | %
T T . T~ — T T T T U T T T T T
k 41.80 - - - e — .(
\ —
R
|~ | | F
!
17\ :
- |
5 |
S i
‘is‘lx . i
5 ~ f_
$ 4 |
c’/ ' ‘ i
e i
132 N 8l.6 | 4.68 | 332 0.4 |12.2 |23.5]| 64.1 |0.38| 5.5 | 1.39
~
/ ' -
& e
L..\
= 7 '
— .
< |
4 |
/ s
D
% |
2 | ' |
d il
T ———— |
Prepared by : - i
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY 1 SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— | MS 35 B SEAM
R% = RECOVERY — TOTAL SEAM !
i SCALE: [: 20 PAGE | of 2

DATE: OCTOBER 1980




GEOPHYSICAL LOGS

lNTERVAL

of

; SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY i
[l 1
7 1 MOIST
- ~ —1 = _ _ _ BuLk DENSITY GRaMS/CC) - MR M) s N omp | o | ASH% | VM% [FC.% | 5. % | FSIL | SG
8 5 N 5 5 3 3 8 g 3 ' 8 & 8 & - o - :
T T I T | L T T 1 T T T T |
o |
46.68 == T~ — j
o T e T
\
\
Prepared by :
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — — MS 35 B SEAM
R% = RECOVERY — TOTAL SEAM :
DATE: OCTOBER 1980 SCALE: |: 20 PAGE 2 -




GEOPHYSICAL LOGS IINTERVAL SAMPLE NO. AIR DRY BASIS
RESISTIVITY | RESISTIVITY :
]
% BULK DENSITY {GRAMS/CC) { R % (M} MOIST o o o ° | S G
- - é 3 - } ' o i " s x o3 3 bR oLy Lcome | o |ASH%|VM% | FC.% | s % | FS.L 6.
—
_—-—_— ’—-_
61.40m - = — ‘
—
’_—‘ "
r'/ '
2 f
33 CORE LOSS O.18m ‘
—— ]
| 89 | res | 33 0.4 | 1563 | 215 | 62.8 | 0.a8 | 65 | 1.4l
\\
"‘-._____-‘? :
— l
—— —_ I
63.06 m [l T T~
DOt T e — !
|
H
|
;
{
|
t
1
|
1
!
|
q
Prepared by : :
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ? SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— | MS 35 A SEAM
R% = RECOVERY — TOTAL SEAM :
DATE: OCTOBER 1980 . SCALE: : 20 PAGE | of |




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH ‘(N.A_) Lo,

SHEET Naos

MS 35
TOTAL DEPTH: 120.49 m SE ARING! : U, T. it
: g E D HOLE ANGLE: . ELEV. COLLARY 1560 .56 COAL LICENsE:
LATS 6107016.5m LONG.t 601663. 3m LOGGED By: L. Littie CORE SIZE:
T At G — . : .‘ - o : \.,‘\'.;“.! 284
- UNIT UNIT  TRICKNESS iC:ﬁBé: MARKER DESCRIPTION ,
From To Thick., True ' : Ao
i 9.67 10.33 | 0.66 0.59 MUDSTONZ: - 15% siltstone Box No. 1 .52
| - " dark grey .14
E | oxidized, broken :
sharp basal contact
_ - | - -
27 1 10.33 14.3% | 4.06 3.62 SANDSTONE: very fine, 40% siltstone, 10% mudstone .43
] 11.0 medium grey 41
T turbated, cross and ripple bedding, .20,
parallel bedding - .47
" % Box Nc. 2 63
5 .64
.70
| ' ' 14.0 .34
.24
14.3¢ | 15.42 1,03 .92 | MUDSTONE: 10% siltstone Box No. 3 .66
‘ ; ~ dark grey .37
i massive, uniform
J30 ! 15.42- 16.17 .75 0.65 SANDSTONE: 20% mudstone, 20% siltstone .30
| ' j' ‘ interbedded 45
; | medium grey
) ] | |
P16.17 | 16.57 D.40 | 0.35 i MUDSTONE: as above .20
!
23 | 16.57 | 16.97 | 0.40 . 0.35 16.8 COAL: .09 153 .18
e e i : .09 'dull Box No. 4 .22
g | L -13° broken,
e ; : |




DIAMOND DRILL CCRE LOG

ROBERTSON RESEARCH (N.A.) LTD.

HOLE MNO.: MS 35 _ SHEET No: 2
DAVE BT : TOTAL DEPTH:  120.49 m BEARIMG! U.T.M.
Do HOLE ANGCLE: ELEV. COLLAR! © COAL LICENSE:
VAT LONG.: LOGGED 8Y*  1,, Little CORE SiZi:
UNIT UNIT  THICKNESS SAMPLE : RECOVE Y
8.C.A - NUMBER MARKER DESCRIPTICN e
' Friom To Thick, True . AT
| .06 carbonaceous mudstone
.03 15% '
16.97 17.03 0.06 .05 CARBCNACEQUS MUDSTONE .06
17.03 | 17.68 | 0.65 .56 MUDSTONE: _ 20% siltstone .33
: dark grey .32
: [ turbated slightly, gradational contact
H |
(15 . 17.68 | 18.35 | 0.67 .65 SANDSTONE: _20% mudstone, 10% siltstone .18
: % ' fine grained .49
| medium to light grey :
| vaquely bedded, rippled
i oxidation extensive
18.35 | 19.67 | 1.32 | 1.28 MUDSTONE: _10% siltstone .15
: dark grey to black E .50
. broken, massive, uniform Box No. 5 .44
-pulverized near base .23
some oxidation '
22 19.67 20.33 .66 .61 COAL: .24  dull Dbroken .24
.06 _ .42
| .02  carbonaceous mudstone
12 dull
.09 20% broken
.13 50% Dbroken |
‘ i
. 20.33 21.18 B85 1. .79 MUDSTONE: dark grey to black .21
: .64




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A.) LTD.

HMOLE NG MS 35 : . , : SHEET Nou
TOTAL CEPTH: 120.49 m BEARING: U.T.M. .
HOLE ANGLE: ELEV. COLLAR: COAL LICENSE!
LAt LONG.: LCGGED BY: L. Little CORE SIZE:
UNIT UNIT THICKNESS SAMPLE . RELOVERY
£.C.A : NuvoER | MARKER DESCRIPTION —
From To Thick. True L NE
12 21.18 22.75 1.571 1.54 SILTSTONE: 10% mudstone, 20% very fine sand Box MNo. § .60
22.9 - medium grey .26
vagquely bedded, turbated .33
minor carbonaceous partings .38
14 22.75 23.97 1.22] 1.18 SANDSTONE: very fine to fine grained .35
© 30% siltstone .69
broken Box No. 7 .18
' wavy, parallel bedding
medium to light grey
18 | 23.97 | 24.39 2] .40 SILTSTONE: as above .42
- | i
24,39 | 24.50 .11 .10 CORAL: .07 90% broken 11
; | | 04 30%
24.50 24.61 W11 .10 CARBONACECUS MUDSTONE 11
| 24.61 25.13 52 .49 MUDSTONE: coal lenses {«<5%, 1.5 cm) .42
i - 29.9 dark grey .10
i 10% siltstone
‘ gradational basal contact
8 | 25.13 26.44 T.31] 1.20 SILTSTONE: 30% very fine sandstone, 20% mudstone .54
T 1 " vagquely bedded | .62
% l slightly turbated Box No. 8 - .15
" 36,44 | 27.55 .11 1.10 MUDSTCNE: as above, including minor coaly breaks .54
' .57
.l




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A.) LTD.

HOLE NO. MS 35 : , SHEET N
DATE DER ‘ TCTAL CEPTH:  120.49 m BEARING: U.T.M,
HOLZ ANCLE: ELEV. COLLAR - COAL LiCENnSE:
LAT LONG. LCGGED BY: L. Little CORZ SIZE:
UNIT UNIT  THICKNESS SAMPLE ECUVE
B8.C.A, MARKER DESCRIPTION
| Eror I Tt : Tr NUMVBET . Raz,
i om 0 Thick, True
23 1 27.55 30.25 2.70 2.49 STILTSTONE: 20% mudstone, 10% very fine sandstone 13
; 29.3 dark grey .34
‘ vague bedding .29
; .72
Box No. 9 .70
| : .52
19 30.25 | 31.54 | 1.29] 1.22 SILTSTONE, SANDSTCNE: medium grey .18
- turbated .70
slightly burrowed 41
15% mudstone
22 31.54 | 33.77 2.23 2.07 32.3 SANDSTONE: 15% siltstone .28
10% mudstore .66
fine to very fine grained Box No. 10 .69
' bedded, crossbedded .60
: slightly turbated at top
| ! occasional mud clusts (0.5-3.0 am)
56 TTTTIIL T 34.66 .89 .84 STLTSTONE, MUDSTONE: interbedded 50
medium grey .39
25 34.66 [ 37.88 3.22] 2.92 | MUDSTONE: 30% siltstone .24
- 35.4 medium to dark grey .37
vaguely bedded .28
__i Box No. 1l .65
* .71
! ! .73
E .20
5
i‘ it e e : i I




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH {N.A,} LTD.

HOLE NO.: MS 35 _ ‘ SHEET No.: ;
STLOTROLNG TOTAL SEPTH: - 120.49 m BEARING: U T M, =
AT PNBHED HOLE ANGLE: CLEV. COLLAR: . COAL LICENSE:
LAT, LONG: LOGGED BY: L. Little CORE S!ze:
o UNIT UNIT  THICKNESS SAMPLE VARKER CESCRIPTION RECOVERY
At NUMBER ~
From To Thick, True ' ARALHSD
37.88 41.80 3.92 3.56 .38.4 MIDSTONE: some carbonaceous .26
"' coaly intervals up to 1 cm («.5%) .18
dark grey to black Box No. 12 - .61
massive ' o .54
broken 65
joint plain 9°, 16° 68
Box No. 13 .61
41.9 .27
B .08
. 23 41,80 46.48 4.68 4.38 332 COAL: 20% .21 Gates "B" Seam .24
70% .03 .56
70% .0b 66
14,5 Chre loss .09_ 5% 09 Box No. 14 -39
Core loss .20. _20% .15 .22
Core loss . _h490% .26 sheared & broken .62
1 40% .24 ‘ .69
208 .17 ¢ .44
Core loss 40% .15 3.80
Dull .10
i Dull 27 -
30% .16 ’
Dull .03
; 203 .04
10% .11
106 .11
70% . .14
208 .07
0% A7
50% .13

3. o e

20% i




DIAMCND DRILL CORE LOG ‘ ROBERTSON RESEARCH (N.A.) LTD.
: ‘ ' SHEET Ne: O

HOLE MS 35 _ o
T TCTAL DEPTH: 120,49 m BEARING! . . U, T M.
R dd e HOLE ANCLE: ELEV. COLLAR: : COAL LICENSE!
LaTa : LONG.: , . LCGGED BY: L. Little CCRE SiZEs
UNIT UNIT THICKNESS SAMPLE ' AECOVERY
50 A ovpes | VARKER o DESCRIPTION }
: From To Thick. True ] i, Ben, 1
30% .12 )
- 40% .31
80% .09
S .05
40% .14
60% .25
Sharp Floor contact
21 46,48 48.42 1.94 1.81 ' SILTSTCNE: 20% mudstone .18
R 47.5 | 20% sandstone Box No. 15 .67
interbedded .70
medium grey .33
; , .
19 48.42 £0.02 1.60 1.51 SILTSTONE: 20% mudstone .37
f nedium grey .70
minor fault, 39° Box No. 16 .53
bedded, uniform ‘
50.02 | 56.36 6.34 5.99 MUDSTONE: 30% siltstone . - .11
20.0 ~ carbonaceous interval (3 cm) .06
' turbated _ .50
dark grey ' ' .69
‘ slickensided I .65
53.6 Box No. 17 .67
, ‘ ‘ .43
I .22
.69
.62
Box No. 18 .62
| 71




DI!AMOND DRILL CORE LOG ROBERTSON RESEARCH-(N.A} LTD.
MS 35 ' : _ SHEET Na: 7 -
TOTAL DEPTH; 120.49 m BEARING: UViT. M.
TR FINISHED ) : HOLE ANGLE: ELLEV. COLLAR: COAL LICENSE:
CAT: ' . LONG. LosGed gy: L. Little CoRE SiZE:
e | bt UNIT  THICKIESS | SAWPLE L " DESCRIPTION REOvER
LoA L NUMBER y , : -
| From To Thigk, _{ _True : : T, %
1 - . : .56.7 : .09
‘ : ' ' .28
18 | 56.36 58.27 1.61 1.82° SITTSTONE: 30% mudstone, interbedded intervals .25
3 medium crev : .65
minor cross bedding, parallel beddingBox No. 19.70
.31
40 58.27 | - 61.40 3.13 2.41 : MUDSTCNI: 20% siltstone : ALl
: : - : 59.4 dark grev .64
jointed, 9 & 12° . .66
vague bedding Box No. 20 .70
‘ 61.5 ‘ slickensides, more extensive near base .64
30 61.49 63.05 1.65 1.43 331 62.1 COAL: 20% .22 soft Gates "A" seam w53
Dull .03 .63
Core loss .18__20% .17 soft ‘Box No. 21 .31
10% .05 L
30% .05
[ 108 .21
‘ 40% .42
| _ o 203 .03
i . ' ' _ 40% .04
_ Carbonaceous mudstone .04
! N 70% .20
......... it %
""""" 20 * 63.05 112.99 50.28| 47.23 _ . SANDSTONE: medium grained .32
- : light grey .65
" bedded, cross and ripple bedded 12
65.2 ' .50
N | - a : ) ‘




HOLE NOL:

MS 35

DIAMOND DRILL CORE LOG

TOTAL DEPTH:
HOLE ANGLE:
LLONG.:

120.49 m

ROBERTSON RESEARCH (N.A)) LTD.

BEARING?
ELEV, COULLARS

1.0GGED By* L. Littlé

U.T.M.
CoAL
com: Siz

LICENSE?

=
c

HEET

UNIT  THICKNESS

To

Thick. Trig

SAMPLE
NUMBER

MARKER

CESCRIPTION

Torrens Member

Box No.

- 68.3

Box No.

23

71.3

Box No.

31

.37

.66

.70

.67

Box No.

25

.72

/4.7

.24

.43

.68

.62

Box No.

26

.71

77.2

Y

“ Y -
J e

.44

78.02

78.03

Fault zone - fractures

.08

calcite £ill

.56

slickensides

Box No.

.67

}

core broken

.65

80.5

.10

.41

.67




HOLE NO,:

MS 35

FSHED:

DIANMOND DRILL CCRE LOG

TCTAL BEPTH:
MOLE ANGLE:

LONG.:

1120.49 m

« ELEV. COLLAR:
LCG3ED |y*

L. Little

ROBERTSON RESEARCH (N.A.) LTD.

' SHE
U.T.M.

CCAL LICENSE:
CORE SIZE:

UNIT

UNIT

THICKNESS

From

To

Thick. True

SAMPLE
NUMBER .

MARKER

DESCRIPTION

Box No. 28

83.5

Box No. 29

86.6

‘Box No. 30

89.9

Box No. 31

Box No. 32

93.0

.05

Box No. 33

96.0




DIAMOND DRILL CORE LOG

TOTAL DEPTH: 120,49 m

HOLE ANGLE:
LONG.!

ROBERTSON RESEARCH (N.A.) LTD.

BEARING!
ELEV. COLLARL
LOGGED BY: L. Little

U.T.M.
COAL LICENSE:
CoAE SiZis

SHEET nNos 10

UNIT

UNIT THICKMESS

SAMPLE

Erom

To

Thick. Trug

NUMBER

MARKER

OESCRIPTION

Bost No, 34

99.4

Box No. 35

J NN DO S S

102.4

Box No. 36

105.5

Box No. 37

| .73

108.5

Box No. 38

111.6

Box No. 39




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A) LTD.

S

MoLE N0 MS 35 _ SHEET Neo 11
TATE DERLAS TOTAL DEPTH:  120.49 m BEARING: U.T.M.
OoTE FINISHED HOLE ANGLE: o : ELEV. COLLAR! "COAL LICENSE:
LAT, LONG.: LOGGED BY! L. Little . CORE SIZE: |
..... - — . — . micovEaY 1!
8.C.A o LIIT THICKNESS SAMPLE | MARKER _DESCRIPTION i
P NUMBER
} From To Thick, Truz - : m. nes.
; 25 112.99 120.49 7.50 6.80 “ SANDSTCHE:  40% siltstone & mudstone Upper Moosebhar M .25
| interbedded, variable thickpess of intervals .71
{1l to 10 am} :
L 114.6 ripples, crossbedding Bow No. 40 LAD ‘ ..
E worm burrows & bicturbation 16
.74
.69
.66
R Box No. 41 .69
117.7 a7
49 )
.58
.57
Box No. 42 .58
67
120.4 .14
i End of Hole 120.49 m
:.—_ ‘ 1
i
!
B ‘ i
! |
: |
; )
[ ; ! ! 4




MT, SPIEKER COAL PROJECT

DIAMOND DRILIL HOLE NO, MS5-36

DRILLED FOR: Ranger 0Oil Limited
DRILLED BY: Tonto Drilling Ltd.
LOCATION: . EB Pit Area

COLLAR ELEVATION: 1560.3 m
TOTAIL DEPTH: l60.26 m
CORE SIZE: HOQ

- 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) Thickness (m)
D 11.61-15.48 3.87
C 30.90-34.94 4.04
B 72.65-78.13 5.48
- A 93.09"94;47 ‘ 1.38

i



GATES D SEAM

GATES C SEAM

GATES B SEAM

GATES A SEAM

TORRENS MBR.

105.00
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Prepared by:

ROBERTSON RESEARCH CANADA LIMITED

for

RANGER OIL (CANADA) LTD.

caTe: Qctober

(980

Scale 1:500

STRATIGRAPHIC LOG
MS 36

PAGE | of 2

-
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105.00 - -+ - -+
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21
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UPPER
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4 ¢
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<

160.00 Liw—— 4/

Prepared by:
ROEERTSYON RESEARCH CANADA LIMITED a;R%TgGRAPHIC LOG
for

RANGER OIL (CANADA} LTD. ~
DATE: October 1980 Scale |:500 PAGE 2 of 2




GEOPHYSICAL LOGS ‘ [ —
RESISTIVITY cESSTITY - : NTERVAL| SAMPLE NO. AR DRY BASIS
% BULK DENSITY {GRAMS/CC) R 24 (M) - MOIST A ) [ C.9 o, i X ¢
= . .
- - 3k . g ' - g ‘ ST L sy | comp | o SH% | VM.% | FC.% | s % | Es.i. 6.
L II‘[6| A L =3 1 1 1 1 I ) 1 A 1 1 :ll \
o
- !
|
CORE LQOSS 0.4l1m l ’ ~3
341 il ae | 202 | 24 0.9 | 35.0 |19.5 | 446 | 0.72 | 4.5 | 1.58
!
|
{
——— ] : !
> CORE LOSS 0.67m l.
P—— —_— —_ i
~ !
———— — !
_-—._____) ;
A e — 3
1 — - 1 '
< *
~ i
J '~
|
J |
Q |
}
i i
: ['1oo | 1.85 | 342 0.60 | 17.9 | 23.5 |58.0 |o.52 ]| 7 .42
342 } i
[]
— f
<_ .
J 1
- J— i
/ l
|
\ _— } P
15.48 ¥ —_— i ]
S | : e '
Prepared by : _ : . !
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY . SEAM SECTION AND ANALYTICAL DATA

BULK DENSITY — —— y . MS 36 D SEAM
R% = RECOVERY ~ TOTAL SEAM : .-

DATE: OCTOBER 1980 - SCALE: |: 20 PAGE | of |




GEOPHYSICAL 1.0GS IINTERVAL SAMPLE NO. AIR DRY BASIS
RESISTIVITY ' RESISTIVITY
BULK DENSITY (GRAMS/CC) R %/ (M) MOIST o o 3 -3 1 SG
= - ; _ g ; 5 ’ s or ooz o oLy |comp | o [|ASH%|VM%|FC%| S % | FS.. 6.
cl, ? ? ‘l) T c: 10 ? I | T ? T
g 30.90 e =
<
(’_/‘, —
'-—.\ ’
" 4
< |
Sl =
_ 2
? j
ﬁ’ oo | 1.88 | 343 06 | 2.1 | 205|578 | 0.49]| 6.5 | 1.46
. |
/ T — |
S—
L oo |o.21 | 344 Lo |88.7 |58 |45 |o.19 | Na | 246
PR {
i p—— —'-_- "- .
—_ -—;" ;
|
[
"o | 189 | 345 0.5 | 146 |22.2|62.7 | 0.60| 8.5 { 1.38
J
|
Q i
i
‘-.._.__ +
-\ ?
/‘_ — ,
S . A
Prepared by : |
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ; SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— i MS 36 C SEAM ‘
R% = RECOVERY — TOTAL SEAM l
DATE: OCTOBER 1980 SCALE: |: 20 PAGE 1 2




GEOPHYSICAL LOGS . ' ¢

N | , INTERVAL| SAMPLE NO. AR DRY BASIS
RESISTIVITY RESISTIVITY 'l
% BULK DENSITY (GRAMS/CC) :J R ¢/ (M) MOIST o, ) S.G
- K DEF ° °
é - é 5: . c - : - - - . o > . 2 © PLY COMP o, ASH% | VM % | FC.% | S % FS.L L.
=1 s o O 3 g 3 3 3 =3 3 3
T T f T T T T T T f T

T B ' = \. |
3j‘:5 eecC ~ _ .l10C | 0.26 | 346 0.9 67.0 1.8 20.3 | 0.58 I 2.03
— i | .

Prepared by :
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ~— ——— SEAM SECTION AND ANALYTICAL DATA

BULK DENSITY — —— MS 36 C SEAM
R% = RECOVERY — TOTAL SEAM

DATE: OCTOBER (980 f SCALE: 1:20 PAGE 2 of 2




GEOPHYSICAL LOGS

BT -

l!NTERVAL

i SAMPLE NO. AIR DRY BASIS
RESISTIVITY ) RESISTIVITY l ;
% © BULK DENSITY (GRAMS/CC) ;1 R% | (M : MOIST ASH% | VM.% | FC.% | 5. % | Fs.1. | s6
8 5 B & é 3 a z 5 2 s g g g 5 PLY COMP % g8 .C. . o S G.
e e e
{ 72.65 EEE2T] — J
MT’ =T // A
- 00 | 0.22 | 347 0.6 | 474 |66 |354 035 | 3 1.75
A g—cf—
3l
_
s ‘/ ]
1
I
a \ CORE LOSS 0.54m ]
] ) 1
348 90 | 5.26 | 348 0.6 | 1.5 | 23.1|e48 | 040] 6.5 | 1.37
| N |
/ =
= ~
_—
I
Prepared by : \ ) -
ROBERTSON RESEARCH CANADA LIMITED RESISTVITY ~— — | SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— | MS 36 B SEAM
R% = RECOVERY — TOTAL SEAM
DATE: OCTOBER 1980 SCALE: |:20 PAGE | of 2




GEOPHYSICAL LOGS

IINTERVAL

1
y SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY '
: BULK DENSITY (GRAMS/CC) N r (M} MOIST 9 o ° ° S G
. - = N . i} B S| v e e e e o oy |come | o |ASH%[vM% | FC.% | s % | Fs.1 6.
5 5 2 k¢ g 2 3 3 g s 8 s g '8 -
T T T T T T T T T
<
/
!
p |
= 5
=] )
<
—
M~
e =k ——
ST —_—
Prepared by : : '
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— MS 36 B SEAM
- R% = RECOVERY — TOTAL SEAM ‘
DATE: OCTOBER 1980 j SCALE: |:20 PAGE 2 of 2




GEQPHYSICAL LOGS
0 l|NTERVAL SAMPLE NO. AR DRY BASIS
RESISTIVITY RESISTIVITY
% BULK DENSITY {GRAMS/CC) ! R 2. {M) MOIST ASHY. VM. FC. % S % FS.I $.6
— - — 7 - _ - _ — - - r ] [ n ) o [=] . . IO I TN [-] . (-] . e v
8 5 sl B & 3 8 3 2 s 8§ 3 3 3 '3 PLY | COMF | %
— L Tospg | i 1 1 T 1 L —1 ! 1 T !
\\_—_/ . . e ;; C
> ’
i
> 4
CORE LOSS 0.14m g
349 L “los.e| 1.38 | 349 0.5 j13.9 | 208 |64.8|050]| 5.5 | 1.39
—_— ?
< ;z
~— ;
] T e—M— Y ¥
el TR NS T e— f
\ '!
R
[
|
l
{
l
i |
!
1
!
Prepared by : . 3
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— MS 36 A SEAM
R% = RECOVERY — TOTAL SEAM
DATE: OCTOBER 1980 SCALE: | :20 PAGE ] of |




DIAMOND DRILL CORE LOG © ROBERTSON RESEARCH {N.A.) LTD.

HOLE NO. MS 36 : - _ SuEsT
.OEATR DT . TOTAL DEPTH: 160.26 m : BEARING: - U T.M.
TEL LN HOLZ ANGLE: . : ELEV. COLLAR  1560.3 COAL LICENSE:
LONGE  £61937 a;m LOGGED B! L. Little CORE SIZE:
i UNIT UNIT THICKNESS SAMBPLE _ , TIOVERY |
B.C.A. | : Wuvmo | MARKER o - , DESCRIPTICN A -
% Srom Tn Thick, Trye T T, !
! .
12 i 8.72 11.61 2.89 '2.83° : MIDSTCNE: 30% siltstone, massive .00,
_“j_ dark grey, core broken .68
@ 11.0- joint 70 oxidized .30
i | .34
: \ , 11.6 - . mox No. 2 | .24
6 | 1i.61 15.48 3.87 3.72 CCAL: Gates "D" Seam ?1
g .04 dull |
g 12.0 46 60% hard
' | Cote loss .417 .22 dull soft
? ' } Core loss .677 .15 bony
;,’ L .07 mudstone Rox No. 3
{ .21 40% minor pyrite
i .25 20% hard broken pyrite
g . | - | - | 21 408 pyrite minor i
; .37 30% pyrite hard |
[ R ‘ .31 60% minor pyrite |
1 R ' - L1100 70% |
§ | .02 dull pyrite
r | R .22 70%
[ 15 90%
Floox
5 15.48 17.76 | 2.08i 2.07 MUDETONZ: dark gqrey, coal parting .02 53
i ' 10% siltstone uniform %
| } joint 12° valcite infilling i
a f; !
i i z
! i
: ? a . ? 1

F T

i
L.




DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (NLA LTDL
HOLE NO.: MS 36 ' , SHIET Mz 2
nITI oA TOTAL C3PTH: 160.26 m BEARING: WM.
peTE HOLE ANGLE: . ELEV. COLLAR! , COAL LICENSE!
LAT LONG.: " LOGGED BY! L. Little CCRE Sizz: _
CTTTT ., UUNIT THICKNE S A ' ’ WECCVERY - |
soa | N j UNIT  THICKNESS :Stgé: MARKZR DESCRIPTION N
From To. l Thick, Trus . s
9 17.76 | 19.00 | 1.44i 1,42 SILTSTONE: _interbedded mudstone 40% thinly bedded 32
| | irreqular bedding Box No. 4 | .68 |
:} : rmedium to dark grey .44
25 19.60 20.37 | 1.37 1.24 SANDSTCNE: fine grained, medium grey .21
turbated, crosshedded .69
20.1 mudstone stringers 15% A2
! joints 727 oxidized .05
! sharp flcor contact
13 20.37 | 21.71 1.3¢ | 1.31 SILTSTONE: 40% sandstone, fine grained  Box No. 5 12
5 turbated, medium grey .68 __
! thin mud partings .02 .54
21.71 1 21.96 | 0.25 | 0.24 COAL: _crushed . 13
' ] Jd2 0
| _21.96 | 23,55 | 1.59 | 1.55 SADSTONE: _fine grained, 50% siltstone, interbedded .54
i | joints 30 medium grey .61
,' ’ 23.2 ‘coaly stringers .005 5% . Box No. 6 .15
1 ) - . - 029
38 23.55 | 28.55 5.00 | 3.94 SILTSTONE: 40% mudstone, dark grey .14
parallel bedding .67
joint 9% * .65
- 1 turbated towards f£1loor - sandy lines .10
T : gradational floor contact Box No. 7 .61
} :
i f ! 26.2 , .66
| | | | G
'''''' i, | ] Joint 71° and 30° \ .70




" DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N.A.) LTD.

MS 36 SHIET Noi 3
TOTAL DEPTH: 160.26 m BEARING: o o U.T.M.
Sern HGLI ANGLE: : ELEV. COLLAR COAL LICENSE:
LATE LONG.! _ | LCGGED BY: L. Little : CORE SiZE:
i UNIT UNIT  THICKNESS SAMPLE . N | . RECCVERY
5. C.a ‘ NUMBER MARKER : . DESCRIPTION
! From To Thigk. Trus . TR
5 1 28.35 29.70 1.15 | - 1.14 SANDSTONE: fine grained, medium grey .50
| . A 29.3 ' rudstone 15% 27
| : o heavily turbated .38
: coal stringers .01 5%
|
4 1 29.70 30,14 | 0.44 | 0.44 SILTSTONE: 30% mudstene 44
: joint 30~
turbated
14 30.14 30,90 0.76 0.75 ‘ ' . MUDSTCNE: carbonacecus .24
coal partings to .03 m .48
30.90 34.94 4.04 3.92 CORL: .18 40% hard Gates "C" Seam .17
.06 80% Box No. 9 .68
_ 32.3 .29  dull minor pyrite .58
13 60% : .10
.05 90% | .67
i ' ' .25 dull minor pyrite’ .61
o _ i .07 40% Box Ne. 10 .68
| 6 60% .55
.12 208 pyrite
| W12 40%
I .15 minor pyrite
.14 50%
.08 aull
L B ' .08  50%
1 T - | .21  carb mudstcne
o .12 20% pyrite
’ .38 50% minor pyrite

A



. DIAMCND DRILL CORE LOG . "ROBERTSON RESEARCH (N.A.) LTD. _
¥S 36 o : SHEET No.: 4
TOTAL CEPTH:  160.26 m BEARING: U.T.M.
HOLE ANGLE: ELEV. COLLAR: COAL LiCENSE:
LONG.} (LOGGED BY: L. Little CORE SIZE:
; e UNIT | UNIT THICKNESS SAVPLE | oo CESCRIPTION PECCAERY
P ! — NUMEER
From To Thizk True Sl
200 30%
.07  80%
.37 20%
.21  40%
.05 dull, broken
] ! 34 a0%
] 10 30%
| 15 508
.16 carbonacecus mudstone
T .10 20%
¥loor
15 34,94 37.80 2.86 2.76 SANDSTONE: very fine to fine .16
‘ 35.4 302 mudstone 27
medium to light grey e 34
turbated, crossbedded .70 .
- B joint 35° Box No. 11 .70
| . .67
l6 _©  37.80 38.48 0.68 0.65 38.4 SANDSTONE: . fine to medium light grey 60
i e ripples, crosshedded .08
i 15% mudstone partings .05 m
16 3€.43 39.21 0.73 | 0.70 SILISTONE: 50% mudstone dark grey 63
numerous fine sandstcne lenses 10% Box No, (12 .10
! : interbedded, slightly turbated '
i "7739.21 | 40.67 | 1.46 | 1.40 MUDSTONE: _ 20% siltstone, massive .55
! joint 30°, 45° dark grev .70
l ' 21
! [ i ;




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

SHEET No.:

MS 36 L
TOTAL DEPTH:  160.26 m BEARING: UT.M,
HOLE ANGLE: : ELEV. COLLAR: COAL LICINSE:
. LONG.: Lcocep py:  Le Little ‘ CORE SIZE:
UNIT | UNIT THICKNESS | SAMPLE RECOvERY
B.C.A ; nuvsen | MARKER DESCRIPTION | -
From To Thicl. True AR
22 40.67 | 44.77 4.10 | 3.80 SANDSTONE: fine grained grading into medium grained | .47
' 41.5 | 15% mudstone - dowrwiaxd .16
crossbedded .42
; medivm grey * '
| - Box No. 13 .72
‘ .72
.74
; 14.5 .50
‘ , 209
Box No. 14 .28
o | 4.7 47.89 | 3.12 3.08 MIDSTONE: 30% sandstone, occasional lenses to .10 .38
' dark grey, massive .67
i - carbonaceous intervals 5% to .01 .68
' ‘ : .70
47.5 Box No. 15 .21
% sharp floor contact .44
. ' .04
16 47.89 | 48.27 0.38 | 0.37 SANDSTONE: medium grained, crossbedded .38 .
mudstone 10%
medium grey
sharp floor contact
K 438,27 49.98 1.71 1.64 MDSTONE: black, 10% siltstone W25
1 L ' occasional sandstone lenses 5% .69
; | clay lenses .02 | .57
' Jointed & sheared in places.19°,5° Box No. 16 .19
S— S
R et — |



. DIAMOND DRILL CORE LOG : ROBERTSON RESEARCH (N.A.) LTD.
HOLE NO.: MS 36 :

: §HEET Mo b
NATDOBIZUN TCTAL DEPTH: - 160,26 m ' BEARING: . U T M.
DATE FINIBHEDD ' HOLE ANGLE:  ELEV. COLLAR COAL LiCENZE: , |
LAT ' LONG.? I.OGGED BY: L. Little . CORE SiZE: : ;
| UNGT UNIT THICKNESS SAMPLE . ' RICGVEAY |
s.c.a : NUVBER MARKER o CESCRIPTION -
From  To Thick, True : m, R,
49.98 | 50.48 0.501 0.48 . MUDSTONE: 20% carbonaceocus stringers sheared .03 .45
' 50.6 . ~uniform, massive .05
50.48 51.02 0.54 0.52 COAL: hard ' .4€ !
‘ - : .08
51.02 | 52.47 1.45: 1.39 _ MJDSTONE:  20% carbonaceous stringer .05 : S8
| B . 3 " black, uniform, massive ‘ : .69
' : ) Box No. 17 .18
10 52.47 56.19 3.720 3.66 SILTSTONE: °30% mudstone, dark grey , .49
53.6 bedded, turbated 47
coal stringers 5% .02 .14
joints 8° .57
' .72
N Box No. 18 .60
‘ .64 i
. .09 !
12 56.19 65.29 9.10; 8.90 | 56.7 SANDSTONE: very fine grained 30% siltstone } .23
: _ 20% mudstone ' 32
bedded, crossbedded, bicturbated .69
joint. 32° Box No. 19 .66
! ) dark grey .71
| i mdstone increases to 30% at base .73
| .| 59.7 59
Box No. 20 68
s .62
i .66
62.8 .55
i : , . Co .08
oreme ' Box No. 21 .68
; . , .68
| t 75
R i . i e VR . . YR




DIAMOND DRILL CORE LOG ROBERTSON. RESEARCH {N.A) LTD.

SHEET Mo 7

HOLE NO.: MS 36 _ :
3T osEmn - TOTAL pepTH: | 160.26 m BEARING! uTM.
DA . HOLE ANGLE: ELEV. COLLAR: COAL LICENGE:
LAR ‘ LONG.! LOGGED BY' T,, Little . CORE SiZE:
j uNIT UNIT  THICKNESS SAMPLE FLCOVE
L BC.A , - . MARKER DESCRIPTION
T 1l NUMBER -
From ., To Thick, | True ‘ - ""-"""
22 65.29 71.86 | . 6.57! 6.09 MUDSTONE: _30% siltstone .25
' 65.8 vaguely bedded, unifom Box Mo. 22 .03
dark grey ' .64,
| : gradational upper & lower contacts ' 72
q o : 273
| i 68.9 Joint 21° . .69,
| | Box No. 23 .43
| 17
. .69
.63
.62
.10
BE , : | Box No. 24 .68
; 21
29 71.86 | 72,65 | 0.78! 0.69 71.9 | . MIDSTONE: _carbonaceous, black .40
" carbonacecus stringers .02 10% .36
turbated
i _ ' joint 16°
{ ) o | .
29 72.65 78.13 5.481 4.79 COAL: Gates "B" Seam .28
! .06 30% . .54
i .03 carb mudstone Box No. 25 .50
L. ] _ 75.0 .07  50% .54
! .06 carp mudstone .50
i ! .21 80% , 54
o '1 i Core loss .12° .18 802 broken Box No. 26 E5
| 1 ' .22 60% .67
| 78.0 .71 60% shear & broken - core loss .38
: Cote losg .547 .13 bone .22
j ! «£7  20% calcite infilled cleats
) N 1




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A) LTD.

SHEET Ne: 8

HOLE-NC.: MS 36
CLTE SICUNY TOTAL DEPTH: 160.26 m BEARING: U.T. M
DAL SUSHED HOLE ANGLE: ELEV. COLLAR: . ‘ COAL LICENSZ:
LA LONG.; Loscep gy:  Lbe Little | CoRe S1ZE:
. UNIT UNIT THICKNESS SAAPLE | e SESCAIPTICN | LLEVERY
LA NUMBER i -
From [ To Thic, True L
- .08 }
i .91 30%
A0 0 50%
? .33 603
| % 09 902
: ' .52 30% minor calcite
‘ .47 40% minor calcite
! A6 70%
Sharp floor contact
18 78.13 | ' 81.07 2.84] 2.80 SILTSTONE: 40% mudstone - 66
' bedded vaguely Box No. 27 .67
turbated ' .70
dark grey .69
81l.1 joint 52° - calcite infilling - slickensided .1l
: gradational floor contact
81.37 91.97 10.90| 10.37 MUDSTONE: 15% siltstone .43
- occasional sandy intervals .05 5% Box No, 28 A2
massive ' .74
dark grey L73
84.1 coaly strincers near top .01 5% .46
L 3 ' joints 80,,3].2O .19
; : Box No. 29 .69
3 : 72
i — 73
_ .73
T g§7.2 Box No. 30 63
- l .68
- 2
o ; .71
i 90.2 Box No. 31 .14




DIAMOND DRILL CORE LOG

-

ROBERTSON RESEARCH (N_A.) LTD.

MS 36 _ ‘ SHEET Ne: 9
TOTAL DEPTH: 160.26 m. GEARING! U.T.M. '
= HOLE ANGLE: ‘ ELEV. COLLAR: COAL LiCanse:
s LONG.: LOGCED BY! [ Litt]e CcRe SIZE:
e , UNIT UNIT THICKNESS | SAMPLE |\ oo BESCAPTION | PECOVERY
LA . NUMBER -
From Ta Thick. True ! Dl
' ! .53
! .67
‘; .58
i 5 \ | | .10
‘ . 91.07 | 92.44 | 0.47 | 0.45 MUDSTONE: uniform, massive, black 47
| B i joints 22° |
carbonaceous parting minor i !
21 92.44 93.09 0.65 0.561 SANDSTONE: fine grained 40% siltstone .03 ;
’ ] A 93.1 medium_greyv. : .~ Box No. 32 L4
bedded, crossbedded, turbated t
sharp floor contact '
93.09 94,47 1.38 1.31 CORL: Gates "A" Seam 04
B .22 30% .66
! .14 20% minor calcite .62
.33 10% ]
— 349 Cote loss .067 -07  20%
.06 dull
14 30%
07 dull
.03 carbonaceous mudstone _
f 07 dull '
| J13 0 40%
3 06 0%
;  Sharp flcor contact
15 - 94.47 123.94 259.47 28.47 SANDSTONE: medium grained Torrens Member 70
I medium crossbedded & uniform  Box No. 33 .70
N 96.2 light grey 33
' rare mudstone parting Q01 .35

{
£t e ae



DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N.A,) LTD.
NO, MS 36 ‘ ' , SHEET mor 10
TooTION TOTAL DEPTH: 160.26 m BZARING! _ U T. M.
GEOSINIGRID HOLE ANGLE: : . ELEV. COLLAR: COAL LiCENSE:
Vi LONG.t _ LOGGED BY: L. Little CORE $1Z%:

UNIT UNIT  THICKNESS SAMFLE ' y o REIONVEAY
: ’ AM MARKER DESCRIPTION '

From To Thick. True . ) . m, A,

99.4 ' ' .E7

102.4 ‘ .32

NUMBER . , : ' S E—

[ ‘ 105.5 . 63

YK

(o)
o

108.5

B Eario) EESRL IS

111.6 56

B B

1

1

1
i
i
i
1
|
1

e et - i i

'! !

B e | B el e




DIAMOND DRILL CORE LOG _ ROBERTSON RESEARCH (N.A) LTD.

HOLE NO.: - MS 36 SHEET No: 1l

£ ; TCTAL DEPTH:  160.26 m _ BEARING! . WT.M,
D476 FNiBHEDL , HOLE ANCLE: . S ELEV. COLLAR: ' : COAL LiCENSS:
LA ‘ - LONG.! o © LOGGED BY* L. Little CORE SIZE:

UNIT UNIT  THICKNESS SAMPLE |\ o em | , _ sescaprioy } RECOVERY |
B.C.A, NUMBER ' DESCRIPTION | i_____‘________.___

From To Thick. True

.114.6 . Box No. 40 ! .06
' minor mudstone bands - .15 m .58

117.7 : Box No. 41 .34

minor calcite joints at 24~ .73
‘ .72
120.7 Box No. 42 51
| T - | .11
T . 1
i ‘ _ : minor worm burrows .67

.73
Box No. 43 .63

21 123.94 134.68 10.74 10.03 - SANDSTONE: fine grained Upper Moosebar FM LO7
' 123.7 40% siltstone, interbedded .07

bed thickness .05 o .1 : .58 |
nmerous worm burrows .70
mincr jointing at 24° ' 71
: Box No. 44 .70

: i o _ - Box No. 45 .70
i . - i 1 -129.8 71




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A.) LTD.

. irets [ 2
HOLE NO. MS 36 _ SHEET Nz 1
SATE PEG - TOTAL DePTH:  160.26 m BEARING! _ CLT M. ‘
DATE FpNIESHED: HOLE ANGLE: - "ELEV. COLLAR: COAL LICENSE:
LAT, LONG.! LOGGED BY! L. Little . CORE §izf:
e . s
N NG HICKNE AR RICCVEAY )
e unT UNIT  THICKNESS S:AMPL.E MARKER DESCRIZTION ‘
-~ NUMBER T ‘
From Ta Thick., True L
Box No. 46 72
L
14 132.9 .34 !
.31
.68
. Box No. 47 .35
134,68 | 135.20 0.52 0.51  FAULT ZONE: fine grained sandstone .24
extensive calcite in fill .28
core badly brcken
sharp roof & floor contacts
23 135.20 | 137.25 2.05 1.89 SANDSTONE: fine grained .29
135.9 calcite joints at 25° .40
' .08
04
‘ Box No. 48 . .66
137.25 137.54 0.29 0.27 SILTSTONE: 15% fine grained sand lenses .05
daxk grey .24
137.54 1 138.12 0.58 0.53 FAULT ZONE - rock type as above .44 .
' fault plain polished, 120, core broken .14
heavy calcite infilling
sharp rcof and floor contacts
6 138.12 1 139.87 1.75 1.74 138.7 SANDSTONE: _ fine grained .40
uniform W12
: minor cross bedding Box No. 49 .63
39 129,87 ’ 140,73 0.86 0.67 SILTSTONE: _30% fine qrai'.qed sand .07
| | ‘ interbedded .59
7; .20 -




DIAMOND DRILL CORE LOG
MS 36

 TCTAL DEPTH:
HOLE ANGLE:
LONG.!

160.26 m

ROBERTSON RESEARCH (N.A) LTD.

BEARING:
ELEV. COLLAR:

.CCGLD 8y* L. Little

U.T. M,
COoAL LICENEZE:
CoRE SIZE:

.

SHEET Nouot

13

UNITT

UNIT  THICIKNESS

From

To

Thick.

Triie

SAMPLE
NUMBER

MARKER

DESCRIPTION

RICONEY

ML

140.82

0.09

FAULT ZCNE: as above rock unit

G

140.73

0.07

calcite infilling

core broken

140.82

142.96

2.14

2.11

SANDSICNE: a5 above

.34

141.7

. 4%

.14

- Box No.

56

.74

.43

142.96

160.26

16.63

SILTSTONE: 40% sand, interbedded

-

17.30

warm burrows extensive |

.71

.73

144.8

Box No.

51

.06

.60

.66

.67

.69

147.8

Box No.

.47

.14

.73

11

.69

.71

Box No.

33

.68

150.9

.28

! 42

.73

.70

Box No.

54

.69

153.9

.57

.10

TP SRR




KCOLE NO.: MS 36

DIAMOND DRILL CORE LOG ROBERTSON RESEARCH {(N.A.) LTD.
* . _ . SHEET N 14

DATE TTEUN: TOTAL DEPTH: 160.26 m SEARING: C U. T

SATE FINDHED: HOLE ANGLE: o o ELEV. COLLAR: ‘ ‘ COAL LICENSE:

AT : LONG.: : LOGGED BY: L. Little = COR: Size:

UNIT UNIT  THiICKNESS SAMPLE

i~
B.CL AL . NUMBER
From To Thick, True

MARKER DESCRIPTION ‘ ,.__.__.....,__...._.--

Box No. 55 .70

W |
/3 )

157.3 18|

Box No. 56 .66

160.3 nd of hole at 160.26 m .49




MT. SPIEKER COAL PROJECT

DIAMOND DRILL HOLE NO. MS-37

DRILLED FOR: Ranger 0il Limited

DRILLED BY: Tonto Drilling Ltd.
LOCATION: EB Pit Area

COLLAR ELEVATION: 1716.1 m
TOTAL DEPTH: 158.8 m
CORE SIZE: HQ

GEOPHYSTCAIL LOGS

Natural Gamma Ray - Neutron,

Focussed Beam (Resistivity) Log: Normal, Expanded.

Density: WNormal, Expanded.
Caliper.
Directional Survey.

LOGGED BY: L. Little

SEAM INTERSECTIONS

Interval {(m) Thickness (m)
D 28.51-31.96 3.45
c 58.06-63.11 5.05
B 101.45-107.06 5.61
A 122.54-123,78 1.24
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Prepared by-
ROBERTSON RESEARCH CANADA LIMITED

for

RANGER OIL (CANADA) LTD.
DA']TEf October 1980

Scale 1:500

STRATIGRAPHIC
MS 37

PAGE | of

LOG
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GATES B SEAM
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Prepared by:
ROBERTSON RESEARCH CANADA LIMITED STRATIGRAPHIC LOG
for MS 37
RANGER OIL (CANADA} LTD.
DATE: October 1980 Scale 1:500 PAGE 2 of 2




GEOPHYSICAL LOGS
¢ l]NTERVAL SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY .
3 BULK DENSITY (GRAMS/CC) ' : R ¢, (M)‘ MOIST 5 o o | ° S| SG
— il . . YERS L, L R% oty L comp | o |AsH% | vme% [ Fe % s % | Fs1 | se
= 8 3 5 & 3 a3 ] & 3 3 o 3 13
T == T T T - T i T T Tt
28,50 ——_ e ‘
— CORE LOSS 0.02 L

(&)
[\V]
o ool

f__/-—'—; ' l 88 .27 | 328 0.7 |i6.2 | 13.1 | s0.0 | 0.51 8 1.40

. S t

——

— K
’ <

-

CORE LOSS 0.15
—~—
S—f T

S = —
-—-- e— ;
— — - . \ i
. 329 — ~ | |00 | 0.98 | 329 1.3 |e7r9 |25 |18.3 | 0.7 I |2.08

\\ //
e

/'—/ i
< |
330 (
\/ ' 95 | 1.68 | 330 0.6 |18.1 |226]|58.7 051 | 6 1.43
KN |
\ ;
- |
C:D / / CORE LOSS 0.08 ‘
= — |
1 Teh— ‘ "

31,96 | = ] o
= T —
Ay

Prepared by :
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY  ————— SEAM SECTION AND ANALYTICAL DATA

I
BULK DENSITY — —— ! MS 37 D SEAM

R% = RECOVERY — TOTAL SEAM

DATE: OCTQOBER 1980 ' ' SCALE: |:20 PAGE of |




GEOPHYSICAL LOGS

AR DRY BASIS

i INTERVAL] SAMPLE NO.
RESISTIVITY RESISTIVITY '
% BULK DENSITY (GRAMS/CC) i[ R ¢ (M) MOIST o o ° o [ S.G
2 — 17k 2 s 3 . T R oy | comp | o | ASH% [wme fRC.% | s % | Fs. | se
7 —
58.06 m |TZTI . — .
— h b
l ‘G.
~ j
~ + | 64 | 0.69 | 323 05 | 65.2 | 12.6 | 21.7 | 0.19 [ 2.07
333 CORE LOSS 0.25m ™~ i
/ ‘?
— \ i
k J |
T — i
i’_‘___:::: —
s l
<,/—-— N CORE LOSS 0,05m ,
. ) } 97 | 1.61 | 324 0.5 |.24.0 |21.0 | 545 | 0.4 45 | i.50
- ;
- I
324 j -
T~ =
e - T ——
- S ——
—_—— - —
Rk .
Bl —~
395 — - ) 100 | 0.54 | 325 1o | 829| 6.6 { 25 | 010 | NA | 256
gl /
_—_—_ / ‘1
—_—— / J
l
i '
|
i
E
Prepared by : i
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ! SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— , MS 37 C SEAM
R% = RECOVERY — TOTAL SEAM :
OATE: OCTOBER 1980 {I SCALE: 1:20 PAGE | of 2




A |
GEOPHYSICAL LOGS IINTERVAL SAMPLE NO. AIR DRY BASIS

RESISTIVITY RESISTIVITY
% BULK DENSITY {GRAMS/CC) R %, (M) MOIST o o o S G
g 5 B i E 3 2 3 3 g : 5 5+ 3 ° pLY Jcomp | % |ASH%[VM%|FC% | s % | Fsi | SG
ST — st ¢ {
s e —
—_—— ——— :
s 1
[
583 N 1
555 ¢
— Sl
s
b6 —— CORE LOSS 0.08m 96 | 203 | 326 07 | 177 | 27| 5991 oso} 75 | 14.
T |
-
-.,______-.
~ |
| ~ ’@
357 =1 T — i | 100 | o018 | 327 o | eol
. _ . . 4127 | 262 | o059 2 19.2
CENTE iy T~ |
iy -
™~

SEAM SECTION AND ANALYTICAL DATA
MS 37 C SEAM

ROBERTSON RESEARCH _CANADA LIMITED RESISTIVITY

BULK DENSITY — —— ‘

Prepared by : i
R% = RECOVERY — TOTAL SEAM i

DATE: OCTOBER 1980 : SCALE: 1:20 PAGE 2 ot 2




GEOPHYSICAL LO ‘ i
HYSIC GS ’ IINTERVAL SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY
% BULK DENSITY (GRAMS/CC) R % M) MOIST ASHY% | VM.2 FC. o, S ° FS.| S6
g - 1%k i i 83 3 3 i 5 5 2 o PLY | COMP | % A R IR I H
—s3 —
) |
CORE LOSS 0.45m ;}
= L
3 -
f
|
)
|
i
f
'\ ;
- n \--.-_ ——— ‘
107.06 m |- - T T —
- .n e ——— L
T
~ |
\
;
i
Prepared by : 3 n
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ~ ~—— SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— | MS 37 B SEAM
R% = RECOVERY ~ TOTAL SEAM :

DATE: CCTOBER [280 SCALE: 1:20 PAGE 2 of 2




GEOPHYSICAL LOGS

‘lNTERVAL

|
\
i
" SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY
g BULK DENSITY (GRAMS/CC) ! R %, (M) MOIST 5 ° ° ) | S6
= - — (% » ~ = _ = = - o w N ~ I_,\, ‘? PLY COMP % ASH% | VM.% | F.C. % S % F.S.1. AN
8 o B # 5 =) 3 o =1 o a 3 o 2 3
) | | [Frp——— | | I I 13 —'___l/ 1 T )] T L)
( 101.45m -—— e —— — T !
L —_ . X
7 f
/ !
\ CORE LOSS 0.06 1
§ |
!
— 5 ) i
:/ ;
19
%
: 5
é 1\
5
, b 5
; /\
'/—'
CORE LOSS 0.26
4 N\
\
>
322 AN 86 | 5.16 {322 0.4 | 3.1 (222|643 ]|0.38] 7 [.40
\\
CORE LOSS 0,38
e
> %
< -~
Prepared by :
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY —— —
R% = RECOVERY — TOTAL SEAM MS 37 B SEAM
DATE: OCTOQBER 1980 SCALE: 1:20 PAGE | of 2




GEOPHYSICAL LOGS * =
INTERVAL| SAMPLE NO. AIR DRY BASIS
RESISTIVITY : RESISTIVIT ¥
: BULK DE".< " v fate$/00) R ©/ (M) MOIST 9 ° S
=5 DEC T S s /20 ) [+ [-)
= - 1:F _ : ? ] ’ s oronoook o oy | come | o |ASH%|VM% [FC.% | s % | FS.1 G.
: -8 ¥ £ 5 - L3 3 5
— e
N = _ j
—— N P (
h ——
f‘/__/> *
\ [
\ ¥
< \ {
~ / §
I Py
N ( .
el oo | 1.34 | 321 0.4 |21.3 !6?.2 0.73] 5 1.36
321
'\ ‘
. —
—_— —
123.78 ‘ T ’
_— !
----- \ 1'
| |
I
|
x
|
!
! 'f
Prepared by : ;&
ROBERTSON RESEARCH CANADA LIMITED RESSTIVITY  —— L SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY ~ — —— ¥ MS 37 A SEAM

R% = RECOVERY — TOTAL SEAM

DATE: OCTOBER 1980 : : SCALE: 1:20 PAGE | of |




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A) LTD.

HCLE ND.: MS 37 SHZET Ned 1
DATE RTINS TCTAL BEPTH: . 158.8m BEARING! U. T.M.
DATE FISHED HOLE ANGLE: B ELEV. COLLART 1716.1m COAL LICENSE:
- LATT §108034.0m LONG+ §02156.5m LOGGED BY? ' L Little CORE size:
UNIT UNIT THICKNESS SAMPLE _ oo
B.C.A, _ _ 7 Nuvges | MARKER DESCRIPTION
From To Thick. True . . o, Fo
0 4.90 4,90 4.87
' . . Box No. 1 .60
o 4.90 7.20 2,201 2.19 SANDSTONE: fine grained, 30% siltstone, dark grey .50
6 © thinly bedded 2-4 cm, oxidaticn along bed .50
! planes & joints
! core badly broken .61
' ' " Joints 10° .54
8.23 .37
Box No. 2 .16
.36
7.10 13.92 6,82 6.69 SANDSTCNE: medium grained, 20% siltstone .24
minor crossbedding, light grey .68
beds 4-8 cm .52
11 - oxidation aleong joints .68
T Joints 9 + 24° .47
|
B g Box No. 3 .52
: .63
11.3 .47
12
i .66
Box No. 4 NYi
7l
.20
to13.92 @ 14.47 0.55 0.55 SAIDSTONE: medium grained, 40% mudstone S .25
3! 14.3 beds 5 cm, light grey & dark grey .30
mudstone, crossbedded, '
N {




D!AMOND DRILL CORE LOG

ROSERTSON RESEARCH (N.A ) LTD.

FOLE NO.: T MS 37 SHEET Nowt 2
DATE RTRLN TOTAL CEPTH: " BEARING: CULTLML
OATE FINiSHED: HOLE ANGLE: £LEV. COLLAR: COAL LICENSE:
LATe LONG.: .OGGED BY? CORE SI1ZE:
| UNT UNIT  THICKNESS SAMPLE | | oee J— RRCOV
From To | Thick, True Foo
14.47 14.67 0.20 0.20 SANDSTONE: medium grained, light grey .20
3 ‘ ~10% mudstone
|
E sharp floor contact
i .
9 14.67 14,81 0.14 0.14 MUDSTONE: dark grey, ‘fissile .14
a : Box No. 5
2 14,81 _15.39 0.58 0.58 SANDSTONE: medium grained, massive _ .58
o joints 29° oxidized
. 15.39 15.52 | 0.13 | 0.13 MUDSTONE: dark grey 11
15 ' : sharp floor contact .02
15.52 15.83 0.31 0.30 SANDSTONE: medium grained, massive, light grey 31
' joint 18° oxidized :
15.83 16.37 0.54 0.51 SANDSTONE: fine to medium grained, 40% siltstone .34
18 minor bioturbation .20
| |
| | . 16.37 15.43 | 0.06 | 0.06 CONGLOMERATE: Coarse grained sandstone .06
sharp floor contact
5 16.43 16.50 0.07 0.07 SILTSTONE: medium grey, 30% sandstone .07
3 1 16.50 16.75 | 0.25 | 0.25 16.5 CARBONACEOUS MUDSTONE .25
: 16.75 17.07 0.32 0.32 Coal bone sheared .12 05 -
: mudstone .12 .27
: ! bone . .03 /
- - - O U5 Ny




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH {N.A} LTD.

MS 37 SHIET No 3
TOTAL DEPTH: BEARING! , U T.M.
HOLE ANGLE: ELEV. COLLAR: COAL LICENSE:
LONG.: LOGGED B! ' . CORE S!zE&:

c o UNIT UNIT THICKNESS iAMF’I:E MARKER SESCRIPTION - EEGAGES
' rrom T Thick. True NOVBER ) ‘ i r, A,
6 17.07 | 18.40 1.33] 1.32 17.1 MUDSTONE: dark grey, 30% siltstone | .55

' : joints 26° Rox No. 6 | .78
thin bedded 1-3 cm

17 18.40 19.93 1.53] 1.46 SILTSTONE: 30% fine grained sand, medium gréey i .61

moderate bioturbation throughout .67
20.1 _ joint 21° .25
_ Box No. 7
18 19.93 22.97 3.04( 2.89 SANDSTONE: thinly bedded 1 cm, 25% siltstone .68
minor crossbedding, light grey, medium .73
grained . .72
.73
Box No. 8 .04
23.2 .14
22.97 25.51 2,541 2.47 SANDSTONE:. as above, but highly oxidized and broken .45
possible fault zone, joint 24° :SLS
13 .69
71
l _ : ‘ Box Ne. 9
26 | 25.51 | 28.31 2.80; 2.52 26.2 MUDSTONE: dark grey, 20% siltstone .48
! ' rassive with bioturbated zones .19
3 .70
; 34
; .38
.71




DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N.A.) L70..
HOLE 'NO.: MS 37 S © ' SHEET Nou
SATIOETaUN “TOTAL DEPTH: BEARING! ULT. M.
LaTE i =OLE ANGLE: ELEV. COLLAR: CCAL L!CENSE:.
LAT LONG.! LOGGED By: CORE Si1Z&:
. - AVIPLE o fLCOVE
c o UNIT UNIT THICKNESS SAMPLE MARKER DESCRIPTION
< ‘ NUMBER -
From To Thick. True - el
Box No. 10
11 28.31 | 28.51 .20 .20 MUDSTONE: dark grey, 10% Coal bands .20
. E ' massive
28.51 31.96 3.45 3.39 28.8 COAL Gateg "D" Seam .4%
' - 29.8 Core Loss .02 32
80% .15 27
Dull .09 .71
31.0 80% .24 .20
' Dull .03 _ .47
60% .28 Box No. 11 .73
. : . 40% .08 soft,_ .07
32.3 | Core loss.15 40% .25 partly sheared, mod. soft 0L
Mudstone .48
40% .21 minor calcite
Dull .12
Dull .12
80% 17
Dull .16
80% .03
80% .04
Dull .07
! 80% .21
Mudstone .03
80% .19
i _ Gore loss.08_Dull .02
80% il
20% .05
| 40% .01
P Floor ‘
1T 31.9¢ 32.56 0.60 0.59 MUDSIONE: dark grey, bioturbated, massive, 20% .49
S - - - S ITStONE 1T




. DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N.AL) LTD.
HCLE ND. MS 37 _ : SHEET Nos D
DATE BIC TOTAL CEPTH: BEARING! U, T, M.
TATE FINISRED HOLE ANGLE: ELEV. QOLLAR! COAL LICENSE!
LA LONG.: LOGGED BY! CORE S!ZE&:
C "i UNIT UNIT THICKNESS SAMPLE . - R RO
Ecoa : . NUMVBER MARKER DESCRIPTION —
From To Thick. True fern
32.56 32.62 0.06 0.06 QOAL: 80f% .06
6 33.24° 36.21 3.59 3.57 MUDSTONE: dark grey, 40% siltstone, thinly bedded .48
' ' Core loss 0.62 .73
Box No. 12 .72
: 35.4 .35
.27
.42
10 36.21 '39.35 3.14 3.09 SILTSTONE: 20% medium grained sandstcne lenses .30
' redium grey .70
minox crOSsbeddmcr and blotur,oatlon
joint 26° , minor coxidation
i Box No. 13 .69
‘ 38.4 .64
i 72
.CY
2 39.35 43.98 | ~4.63 4.63 SANDSTONE: 10% siltstone, light grey .57
medium grained, minor crossbedding
minor joints 65° + 29°, calcite infilled
and minor oxidation Box No. 14 .69
41.5 .69
i .24
.38
f 72
1 Box No. 15 72
P .62
!
i
o4 43.98 44.01 0.03 | 0.03 CARBONACECUS SANDSTONE: Minor Sandstone .03
{ .
- *




DIAMCND ORILL CORE LOG

ROBERTSON RESEARCH (N.A) LTD.

M5 37 . . _ SHEET Mo 6
TOTAL DEPTH: BEARING! U T.M.
HOLE ANGLE: ELEV. COLLAR: COAL LICENSE!
LA LONG.: LOGGED BY? ' CORE SIZE:
e " - . l RECOVERY
‘e UNIT UNIT TH.‘C.(NESS SAMPLE VIARKER DESCRIPTION
.C. NUNMBER M, fiac
From 7o Thick. Trug _ Y, Hac.
-9 44,01 45.23 1.22 1.20 SILTSTONE: 20% sandstone, medium grey LG4
: ' minor crossbedding and bioturbation .52
44.5 joints 347 + 610, calcite infilled AL
.55
11 45.23 46.59 1.36 1.34 SANDSTONE: medium grained, 30% siltstone .14
| ' calcite infilled joints 78°  Pox No. 16 .68
.54
46.59 46.74 0.15 0.15 MUDSTONE:  calcite and oxidized — fault zone 15
46.74 47.16 0.42 0.41 SANDSTONE: medium grained, light grey .42
calcite infiiling along joints 29°
floor contact sharp & oxidized 51°
47.16 47.45 0.29 0.28 SILTSTONE: 10% sandstone, dark grey .26
bioturbatec_i .03
47.45 48.61 1.16 1.14 47.5 SANDSTONE:  30% siltstone, medium grained .08
light grevy .49
Box No. 17 .59
48.61 54.34 5.73 5.45 SANDSTONE: 15% siltstone
crossbhedded .12
joints light ozidized & calcite 14°%+28° 71
’ light grey .34
18 , medium grained 239
it @ o e W e - ) .60
| minor joints, polished
}




DIAMOND DRILL CORE LOG | ROBERTSON RESEARCH (N.A) LTD.

boLs noL: . MS 37 | . SHEET Ner 1
o et TOTAL DEPTH: - i .. BEARING! c U.T.M, :
CoTE HOLE ANGLE: . . ELEV. COLLAR:L COAL LiCEnsE:
LATS LONG.: . LOGGED BY® . CORE SIZE:
UNIT UNIT  THICKNZSS SAMPLE | |\ o oo ‘ o RICGVERY |
B.C.A - . NUVBER WARKE DESCRIPTION L
From To Thick, True ) ) m, B,
Box No. 18 .68 .
AN
50.6 ' .69
: : .68
53.6 ‘ Box No. 19 a1
.56
i | 14
16 54,34 55,82 1.48 1.42 SILTSTONE: 30% sandstone, dark grey ' .55
' core broken, possible fault zone .25
oxidation along joints 05> , .68
55.82 56.26 0.44 0.42 SANDSTONE: 10% siltstone, medium grained , .24
oxidation along joint 05~ : .20
38 56.26 57.85 1.59 1.25 he,7 SANDSTONE: medium grained, thinly bedded Box No. 20 .44
20% siltstone, minor calcite infilling i .23
along bedding, joints 7g8° ; 12% calcite .68
infilled ‘ .24
7 57.85 | 58.06 0.21 [ 0.21 £0.3 | SILISTONE: 30% mudstone, dark grey . Wil
58.06 63.11 5.05 5.01 | - COAL: 60% .03 Gates "C" Seam
' Dull .20 - ‘ .13
60% .08 soft .68
7% '
Cgre Ioss .25 Dull .04
Mudstone .02
Dull .04
Mudstone .03
- 40% .11
‘ - ‘ _ 408 .12 sheared
o _ — \ : oU% .08




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A.) LTD.

HOLE NO.t T . MS 37 SHEET lo.
T RER TOTAL DEPTH: 5EARING! U.T.M.
ATE HOLE ANGLE: ELEV. COLLAR: COAL LICENGSE!
LATE LONG,: LOGGED By: CCRE SIZE:
UNIT UNIT THICKNESS SAMPLE . AECOVERY i
B.C.A. NUVBER MARKER DESCRIPTICN - ;
From To Thick, True ) ‘ ALY
: Core loss.05-40% .32  soft
59.7 : Dull .13 Box No. 21 45
60% .06 minor calcite .19
.65 .67
40% .09 - soft L
Mudstone .54 .69
403 .10 soft sheared Pox No. 22 .69
2.8 50% .21 .06
Core ]_055_08__*40% .09 broken .40
. 0% .13
Dull .26 soft sheared
603 .84
Bone .04
60% .02
0% .06
80% .07
40% .07 soft
Carb. Mudstone .08
i7 408 .08
Bone .02
Flcor
17 63.11| 63.33 | 0.22 | 0.21 MUDSTONE: dark grey, massive .18
T .04
22 63.33 . 66.03 | 2.70 | 2.50 SINDSTONE: fine grained, 30% siltstone, thin kedded .68
i bioturbated .68
minor calcite along joints 46° + 35°
. gradational floor contact Box No. 23
- ' .73
a .20

65.8




DIAMOND DRILL CORE LOG -

ROBERTSON RESEARCH (N.A} LTD.

HOLE NO.: MS 37 SHEET Ner 9
IR TOTAL DEPTH: BEARING: U.T.M.
. HOLE ANGLE: ELEV. COLLAR: COAL LICENSE:
LA LONG.: L CGGED BY* CORE SiZE:
o y e ' RLCOVE (Y
B.C.A T UNIT  TRICKNESS ;’Cﬁ;; MARKER DESCRIPTION ‘:r___ﬂc -
From To_. Thick, True N A
03
.38
18 66.03 70.89 4,86 4.62 SILTSTONE: massive, bioturbated .06
' - medium grey , 71
minor calcite along joints & bedding planeg 72
, joints 71° Box No. 24 .69
f £8.9 gradation floor contact gg
. .71
.68
Box No. 25 6%
26 70.89 71.40 0.51 0.46 SANDSTONE: medium grained, light grey 51
massive
sharp floor contact
19 71.40 72.31 0.91 C.86 MUDSTONE:__black, massive 20
. 71.9 .03
: .56
| .12
23 72.31 73.60 1.29 1.19 SANDSTONE: fine grained, light grey, moderate .57
o crossbedding, 20% siltstone Box No. 26 .72
. joint 24~ oxidized |
10 i 73.60 73.98 0.38 0.37 SILTSTONE: medium grey, 30% sandstone .38
| .
24 . 73.98 | 75.78 | 1.80 | 1.64 MUDSTONE: _ 20% coal parting, black .33
P 75.0 dark grey, massive .23
: minor calcite along bedding planes .33
! sharp floor contact .66
- Box No. 27 .25




.DEAMOND DRILL CORE LOG ROBERTSON RESEARCH (N.A,) LTD.

gueeT Ne: 10

HOLE NO,:

: MS 37
DATEOBTOULN TOTAL DEPTH: BEARING: UT.M.
N HOLE ANGLE: £LEV. COLLAR: COAL LICENSE!
LONG ' LOGGED BY? CORE SIZE:
. — . ' RECOVERY |
3.C.A, N UNIT  THICKNESS | ig:f;; MARKER DESCRIPTION ;
: From To Thick, True _ r. fes,
6 75.78 77.26 1.48 1.47 SILTSTONE: dark grey, massive .37
. . .70
B | i
" 16 77.26 77.53 0.27 0.26 78.0 SANDSTONE: medium grained, 20% siltstone 27
77.53 78.05 0.52 0.50 SILTSTONE: 30% nudstone, uniform .52
gradational floor contact
78.05 79.41 1.36 1.31 MUDSTONE: massive, black .22
B | ' joints 66° curved Box No. 28 .66
Core. loss_ .04 -48
18 79.41 80.87 1.46 1.39 CORL: 40% .16 soft
' Mudstone .07 .10
Core loss.52 609 .04 .55
81.1 Mudstone .08 .12
Bone 06 .06
20% .05
402 .10 soft
20% .15
Mudstone .09
40% .04
.06
i Floor
i ]
17 §0.74 | 81.78 1.04 0.99 MUDSTONE: massive, black .26
3 joints 06°, minor .02 Box No. 29 .61
coal- lenses, gradational floor centact L7
177 81.78 | 86.55 1.77 | 4.56 SILTSTONE: dark grey, 20% sandstone .52
' 84.1 bicturbated, minor clay lenses to .04 .63
i !




MS 37

' TOTALDEFH;‘
HOLE ANGLE:

LONG.:

DIAMOND DRILL CORE tLOG

ROBERTSON RESEARCH {N.A.) LTD.

ZEARING

U. T.M.

ELEV. COLLAR: .~ COAL LICENSST
LOGEED BY:, : CORZ SIZE:

UNIT

UNIT - THICKNZSS

From

Thick.

Trus

SAMPLE
NUMBER

MARKER

DESCRIPTICN

To

gradational contact

Box No. 30

87.2

Box No. 31

15

36.55

86.61

2.06

1.99

MUDSTONE :

30% siltstone, massive, bioturbated

38.61

88.65

0.04

0.04

Coar,: 80

-3
Q

hard

12

88.65

095.25

6.60

6.46

as above

.31

90.2

MUDSTONE:

5% sandstone lenses .04 m Box No. 32

.61

gradational floor contact

.67

.65

Core loss 1.10 Rox No. 33

.64

93.3

.32

.29

.66

15

]

95.25

99.71

4.46

4,31

MUDSTONE :

black, massive Box No. 34

b2

96.3

bioturbated

.65

.59

.55

Box No. 35

99.4




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH {N.A} LTD.

HOLE NO.: MS 37 | SHEET No.:t 12
DATI BIGUN: TOTAL CEPTH: BEARING: U, T.M.
DATE FNBNED: HOLE ANGLE: CLEV. COLLAR! CCAL LICENSE:
LAt LONG.t LOGGED BY* CCRE SiZE:
o UNIT UNIT THICKNESS SAMPLE ] , RiCCVERY
8.C.A NUVSER MARKER CESCRIPTION
From To Thick. True ) . Rac,
15 99.71 101.45 1.74 1.65 MUDSTONE: wniform, massive, black .31
: 10% coal lenses to .08 m Box No. 36 .67
. 67
i .09
5 101.45 107.06 5.61 5.59 COAL: 60% Al Gates "B" Seam .55
102.4 80% .05 .04
| Dull .04 .34
80% .09 Box No., 37 .h2
Core loss .06__60% .17 minor calcite .45
104.5 408 .20 soft .06
40% .20 semi hard, sheared A3
Core loss .26_40% .56  soft, sheared .62
30% 41 semi hard Box No. 38 .59
408 .21 soft .68
: 107.3 20% .12 broken hard .18
209 .06 .
dore loss .38 __%O% .52 hard & banded, minox calcite
20% .07
dore loss .45 80% .27 hard & banded
B 40% .96 hard & banded, minor calcite
60% .42  hard & banded
5 107.06 108.60 1.54 1.53 SILTSTONE: 30% sandstone .46
' ' medium grey, minor bioturbation .66
B | Eox No. 39 .42
i
3 108.60 11%.98 11.38 11.36 MUDSTONE: 30% siltstcne, dark grey .30
111.0 minor clay lenses to .05 m .59
J ) djoints 53° 12
f ! .73




DIAMOND DRILL CORE LOG
HOLE NO.: MS 37

SATEORICUN ‘ TOTAL BEPTH:
DATL FINIGHED HOLE ANGLE:

LAT ' LONG.:

ROBERTSON RESEARCH {N.A.) -LTD.
- SMEET Mo 13
SEARING: . CnT.M
ELEV. COLLAR: : COAL LICENSE!
L OGGED BY: . CORE S!zEe:

UNIT UNIT  THICKNESS SAMPLE

8.C.A. NUMBER
From To Thizlk, True

MARKER | " DESCRIPTION

Box No. 40

114.6 - : . Box No. 41

117.7 : ) Box No. 42

.70

Box No. 43

.59

18 119.68 | 121.09 1.11 1.06

" MUDSTONE: uniform, massive, black ' i

.10

120.7 : bed planes polished & curved f

.32

.26

Core loss .32

A1

i .
26 | 121.09 | 121.25 | 0.16 | 0.14
|

QOAL -

.16

603 .11 banded

40% .05 soft sheared

MUDSTONE: _uniform, massive, black

35 :121.25 | 121.41 | 0.16 | 0.13

.16

121.41 121.54 0.13 0.11

CARBONACECUS MUDSTONE:  20% coal, black

13

11 121.

o

T 1316 0,62 | 0.6L

SANDSTONE : 30% siltstone

.07

moderate crossbedding

.55

~medium grey




DIAMOND DRILL CORE LOG ROSERTSON RESEARCH (N.AJ) LTD.

MS 37 o SHEET No: 14
TOTAL DEPTH: : BEARING! ‘ _ - U. TS
DATE FivEH HOLE ANGLE: . © ELEV. COLLAR: - COAL . LICENSE!
LAt . LONGE ‘ , LOGGED BY: : : : CORE . SiZE:
B UNIT UNIiT THICKNESS SAMPLE HECOVERY
ac A - MARKER _ DESCRIPTION- i
LA L NUMBER : :
From To Thick. True . : _ 022 Hen,
9 122.16 | 122.54 0.38 0.38 | 122.4 MUDSTONE: uniform, black i .16
: - polished bedding planes Box No. 44 | .22
9 | 122.54 | 123.78 | 1.24 | 1.22 | coan Gates "A" Seam | .45
123.7 40% .78 hard .65
2085 .20 | .14
60% .12
.05
| | 303 .09
24 | 123.78 131.67 7.89 71.21 : . SANDSTONE:  _coarse grained, licht grey - A1
o massive, uniform ‘ .71
Box No. 45 .70
Torrens Member : -69
176.8 , .19
.42
| _ .71
| Box No. 46 .69
| i .70
v+ 129.8 .56
.13
71
Box No. 47 .66
.51
38 131.67 132.26 0.59 0.46 SANDSTONE: _as above
! : ! o broken core, possible fault zone 18
32,9 : 17
— .24
132.26 132.58 0.32 SANDSTONE: as above .22
| . ‘ . gradational floor contact Box No. 48 .10
|
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DIAMOND DRILL CORE LOG

TOTAL DEPTH:
HOLE ANGLE:
LONG.?

ROBERTSON RESEARCH (N.A) LTD.
‘ SHEET Nou

U.T.M,

COAL LICENSE

"CORE SIZEr

BEARING!
ELEV. COLLAR!
LOGGED 2Y*

15

8.C.A.

UNIT

UNIT  THICKNESS

From .

To

Thick. True

SAMPLE
NUMBER

MARKER DESCRIPTION

o r ey e 0
Pl Y

132.58

149.62

17.04_16.83

SANDSTONE: medium grained, uniform

.57

minor fractures 540, 10°

.70

.68

135.9 |

.48

.18

Box No. 49

.12

1

.67

.72

139.0C Box No. 50

05

.60

.72

.72

.73

Box No. 51

.30

142.0

.38

.73

.71

14

Box No. 52

.58

145.1

.06

.72

.70

.68

Box No. 53

.70

148.1

.18

.47

.66

.69




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A.) LTD.

FOl._C ND MS 37 . S'r'iEET Not 16
SATI OEIGUN: TOTAL DEPTH: BEARING! U.T.M.
DATE FINISHED HOLE ANGLE? ELEV. COLLAR: CCAL LICENSE:
LAT: LONG. LCGGED &8y: CCRE SIZE:
— : . P : RECCVERY
- UNIT UNIT  THICKNESS SAMPLE MARKER CESCRIPTION
B.C. NUNBER :
From 7o Thick, True - LA
Box No. 54 .33
22 149.e2 4 156.95 7.33 6.80 SANDSTONE: medium grained, minor crossbedding .20
151.2 light grey, minor polished fractures 20° .43
noderate calcite fractures 470, 560, 2g° .09
‘ whole zone appears to ke a series of small 69
‘ faults, gradation floor contact, with 72
' calcite fractures decreasing in number
Box No, 55 .58
; .62
1542 .27
.26
.70
Box No. 56 .70
.65
3 .69
157.3 .12
! .49
; Box No. 57 .12
{ 9 |156.95 | 157.81 | 0.86 0.85 SANDSTONE: _medium grained, light grev, uniform .60
; ' : 158.8 End of hole : .26
i
i
1
— 1




MT. SPTEKER 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:
Density: Normal, Expanded.
Caliper. '

Directional Survey.
LOGGED BY: L. Little

SEAM INTERSECTIONS

Interval (m)

D 32.08-36.88
c 53.16~57.06
B 93.57-98.37
A 111.80~113,20

Normal, Expanded.

Thickness

{m)

4.80
3.90
4.80
1.40
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GATES B SEAM

100. 00 15 n

Preparad by:
ROBERTSON RESEARCH CANADA LIMITED
for ’

RANGER OIL (CANADA) LTD.
DATE: Qctober ISBO Scale 1500

STRATIGRAPHIC LOG
MS 38

PAGE | of 2




100.00
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GEOPHYSICAL. LOGS IINTERVAL SAMPLE NO. AIR DRY BASIS

RESISTIVITY ' _ RESISTIVITY |
% BULK DENSITY (GRAMS/CC) l R % (M) MOIST o o ° ° l S.G
= = 5 :;,:: . . . . i - : ,§ E E . E o LY COMP o, ASH% | VM% [ FC. % | S % F.S. L G.

cl, ? 32.08' - C; Io 1 ‘or ? ’? 1 1 T ? I,l

/
// '
—_—-'-—-d-—
v - :
1
N

L / CORE LOSS 1.10m 375| 180 | 338 07 | 16.7 | 229 | 59.7 | 0.8 7 1.39

J

— i
\——-. il
\
\
———
s ) ? .
3 P i {100 | 036 | 339 1.6 742 | 11 13.1 025 | 0.5 | 2.20
'_—:" // ' ) ]
A -’______/—
o
(—‘
/
( |
\ g
o ) !] 00| res4 | 340 07 | 198 | 228 | 567 | 066 | €5 | 1.43
e : |
> t
o ~ 5
i .l;
36.88 N o — :
Prepared by :
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ~ —— SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— | MS 38 D SEAM

R% = RECOVERY — TOTAL SEAM

DATE: OCTOBER 1980 ! SCALE: {:20 PAGE |  of |
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.GEOPHYSICAL LOGS i; IINTERVAL SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY ‘
% BULK DENSITY (GRAMS/CC) ! R (M) MOIST o 1o o ' ° | e
= - - :In« L - 5 : > : : g g P g o PLY COMP o ASHY% | VM% { FC. % 1 S % FS. 1 .G
¥ T ] - — T 1 I} T T 1 1 ¥ i ] ,‘l
L 53,16 [s55 53] ] o — {
v .—.—-_—_ -___.—- — I
—
———
——— ——
555 CORE LOSS 0.14 "~> {1 82.1 0.78 335 0.8 52.0 15.6 31.6 0.33 I .85
i C_EEEE
—C—C
_
—C—C—
irtdrad o
CueC-=C e
e .
o
—— —_—
f-/
p—""
336 - _ .
( i 100 1.30 336 0.6 18.1 21.1 60.2 0.48 4.0 .44
]
\ |
> L] \ 1
—
_— ————
i : — I — !
k 37 |——- - J 100 | o8 | 357 .0 | s64| 68| 58 | o6 | na | 2.43
.1
{
i

Prepared by :
ROBERTSON RESEARCH CANADA LIMITED " RESISTIVITY

BULK DENSITY — ——
-R% = RECOVERY — TOTAL SEAM

SEAM SECTION AND ANALYTICAL DATA
! MS 38 C SEAM

DATE: QCTOBER 1980 SCALE: |:20 PAGE | of 2




GEOPHYSICAL LOGS

of

INTERVAL] SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY
% BULK DENSITY (GRAMS/CC) R% | (M) MOIST ASH% | vM% | FC.% | s % | Fs.I. | s6
P - o F E - o by 3 by P s n » n 8 PLY COMP % (-] LVl /e L. . e 6.
5 > 5] 3] S & 3 S - S 3 3 o 3 3
T T T T T T - Y T T T T T
K
\ CORE LOSS 0.04
J
338 g71| t38 | 3s8 o7 | 121 2251 647 | 0.497 8 .37
N
\ -~
Sj’? ~— 100 | 0.26 | 337 N 672 | 1.3 | 204 | 0.59 | 1 2.0l
.‘.‘.--. -.-‘- S
[ 57.06 — ~—
= ~
AN
Prepared by :
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— .
R% = RECOVERY — TOTAL SEAM MS 38 C SEAM
DATE: QCTOBER 1980 SCALE: {:20 PAéE 2

2




GEOPHYSICAL LOGS

INTERVAL] SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY ,
3 BULK DENSITY {GRAMS/CC) ’ R ¥, (M) MOIST 9 ° - 86
- - T (% | < . _ i _ - o o : . b o PLY COMP % ASH% | VM% | FC.% | S. % F.5.1 6.
- o > o] s S S B 5 & & < o] o 3 o
1 ) 1 R 1 1 i1 1 T _I____ a—] ¥ 1 ¥ A
o —
o — !
A . 4
. 95.2| 4.80| 334 0.5 | 129 | 222 ]|64.4| 044] 55 | 1.40
]
CORE LOSS 0.12
Prepared by : .
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY | SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY  — —— . MS 38 B SEAM
R% = RECOVERY — TOTAL SEAM :
|
DATE: QCTOBER (980 | SCALE: 1: 20 PAGE | of 2

e




GEOPHYSICAL LOGS IINTERVAL-SAMPLE NO. AIR DRY BASIS

Jogiz—f—— —~— )

RESISTIVITY RESISTIVITY
3 BULK DENSITY {GRAMS/CC) R % (M) MOIST SG
o o, o o

- — L . ) 8 : SR, e o ey | comp | o |2SH% [vMo% [Fe%| s % | Fsi | s
o =S 5 9 S & 3 S . 3 3 & B 3 Z .

T 1 T T T T T T T T Y

Y

A [~ y

//> S T — — —
—
—
| -

SEAM SECTION AND ANALYTICAL DATA
MS 38 B SEAM

Prepared by : .
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY .

BULK DENSITY — ——
R% = RECOVERY — TOTAL SEAM

1
DATE: QCTOBER 1980 R SCALE: 1: 20 . . PAGE 2 of 2
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GEOPHYSICAL LOGS ] l
i INTERVAL}F SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY ‘[
! :
% BULK DENSITY (GRAMS/CC) ‘i R % (M) ' MOIST ASHY% | vm.« F.C. ¢ S FS.| $6
g 5 51 % k 3 2 2 3 z g s 8 & @ = PLY | COMP %o epre T e 2 e -
S = ‘S b 5 3 S5 3 S a 8 S 3 <]
I 1 1 _ 1 I 1 1 ¥ 1) 1 ¥ I l/ 1
E t1).BOm = - .:
i
<- \ 4
\ .
1 i
' ——— 943 .40 | 333 0.4 20.7 8.5 ] 60.4 | 0.48 5 1.46
333 '
--‘.--‘.‘.,
— .
CORE LOSS 0.08 ““H‘.___‘ 4
[ 113.20m T T T —— -
<
'y
Prepared by : -
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —
R = RECOVERY — TOTAL SEAM MS 38 A SEAM
DATE: OCTOBER 1980 SCALE 1:20

PAGE | of |




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A.) LTD.

HOLE NO MS 38 . , _ SHEET No: L
SR TCTAL DEPTH: 137.92 m BEARING! U T M.
= HOLE ANGLE: A ELEV. COLLAR: 1558.,5 COAL LICENSE?
AT ' LONG.: ' LOGGED BY: . CORE SiZEs
6106813.5m . 601573.5m L.Little
i ; UNIT K NE M FICONVERY
L - UNIT UNIT  THICKNESS SAMPLE MARKER ' ESCRIPTION !
E.C. NUMBER I
From To Thick, True : 7 ) I m, Bag,
15 11.54 15.751 4.21 4.05 SILTSTCONE: 10% fine grained sandstone Box No. 1 ; .26
| ' dark grey ;i G4
no oxidaticn of joints i .58
. beds .02 to .06 m .67
; 14.0 joints 17° . Box No. 2 .27
i gradational floor contact .32
| Id .65
! .52
i
i . .
20 15.75 20.39| 4.64 4.36 SANDSTONE: fine grained, 10% siltstone .14
- light grey .67
joints 140, minor oxidation Box No. 3 .40
17.1 Sharp fleor contact .53
.62
.70
Box No. 4 | .56
20.1 ' L41
.18
19 L1l
20.39| 20.77! 0,38 0.36 SILTSTONE: 10% sandstone .38
dark grev
24 20.77 | 22.07[ 2.30 | 2.10 SANDSTONE: fine grained, light grey, massive | .16
; 10% siltstone lenses to .08 m i 61
] . Box No. 5 £l
; ': ] 64
i ‘ o3I —
v 23.07 23.48; 0.41 0.37 MUDSTONE: carbonaceous, 20% coal partings to 0.5 m .27
é ' .14
|




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH {N.A} LTD.

HOLE ND : : SHEET Mo 2
DATE 3 Ms 38 TOTAL CEPTH: 137.92 m BEARING! U.T. M.
TATE HMCLE ANGLE: ’ ELEV. COLLAR: COAL LiCenge:
LAT. LONG.! LOGGED BY! CORE SIZE:
B_C.A N UNIT  THICKNESS iﬁﬂ:é: MARKER | BESCRIPTION S
From 5 Thick, Trug - . L e
15 23.48 25.26 1.78 1.72 MUDSTONE: 20% carbonaceous partings to 0.08 m .44
: ‘ black Box No. 6 .5¢
sharp floor contact .07
.08
- 12 | 25.26 | 29.53. 4,27 4.18 26.2 SANDSTCONE: fine grained, 30% siltstone .57
i 5 turbated, beds to .04 .71
gradaticnal flcor contact .zg
./
.72
29.3 .14
.51
: g Box No. 8 .16
f .
23 29.53 31.79 2.26 2.08 MUDSTONE: 30% siltsteone .52
- dark grey .69
minor sandstone lenses to .08 m .69
32.3 .36
i
i 375 | 32.08 | 1.29 | 1.19 MUDSTONE:  black, massive, uniform 25
g ' Box No. 9 .73
| 33.5 .09
12
16 . 32.08 36.88 3.80 3.65 QOAL: pyrite disseminated throughout .25
| : 80% .07 hard Gates "D" Seam .58
’ i ; 35.4 Dull .06 14
: 80% - .33 hard _ .50
: i 208 .08 Box No. 10 71
’ : 37.4 80% .06 .49
] ] ! 20% .05 core broken
A : ! Core lcss 110 _




DIAMOND DRILL CORE LCG

ROBERTSON RESEARCH (N.A.) LTD.

FOLE NO.: MS 38 SHEET Not 3
IR TEIN : : TOTAL DEPTH: 137.92 m BEARING: U.T.M.
DATE FipllE=ils HOLE ANGLE: ELEV. COLLAR: -COAL LICEMSZ!
LAY LONG.: LOGGED BY: CORE SIZE:
e ' UNIT UNIT  THICKNESS %fMiLE ARKER SESCRIBTION RELOVERY
From To Thick. True NMSER AARALP:
40% .05
Carb. mudstone .09
: mudstone .18
i midstone .06
V | bone .04
E 40% .05
; 80% .16
none .16
80% .30
20% .28
80% .15
40% .07
80% .13
mudstone .03
80 .27
; Sharp floor contact
g 35,88 37.57 0.69 0.68 SILTSTONE: 40% sandstone, dark grey .12
.62
- : .10
11 37.57 38.26 0.69 0.68 38.4 SANDSTONE: fine grained 20% siltstone .19
! ' turbated and crossbedded .29
. gradational floor contact Box No. 11 21
38.26 | 39.33 1.07 1.05 SILTSTONE: 10% sandstone, dark grey .51
gradational contact 56
. , turbated
16 139,33 | 40.96 1.63 | 1.57 SADSTONE: 308 siltstone, fine grained. 14
| ' moderately crosshedded .72
41.5 light grey -62
: Box No. 12 .15
| ;
— |




O MS 38

DIAMCND DRILL CORE LOG

ROBERTSON RESEARCH (N.A} LTD.

SHEET No.:

HOLE , : _ . s
CATE BICLN TOTAL DEPTH: 137.92 m BEARING: ' U T.M,
DATE FINIESIDE HOLE ANGLE: ' ELEV. COLLAR: COAL LICENSE:
LAT: LONG.: LOGGED BY* ‘ CORE SIZE:
o UNIT UNIT THICKNESS SAMPLE VARKER BESCRIPTION b
LA : NUMBER . : .
From To Thick. Trua ‘ RN
21 40.96 43.66 2.70 2.52 SILTSTONE: 20% sandstone .57
' turbated .72
.72
. .69
28 1 43.66 45.27 1.61 1.42 SANDSTONE: . fine grained, light grey .02
44,5 crosshedded Box No. 13 .26
sharp floor contact .40
.68
.25
16 | 45.27 | 47.44 | 2.17 | 2.09 SANDSTONE: fine grained, 20% siltstone 41
light grey : .62
47.5 Box No. 14 .59
- .04
1 _ .51
22 47.44 49,10 1.66 1.54 SANDSTONE: fine grained a7
10% siltstone .70
light grey ' - Box No. 15 .74
i 005
19 49.10 50.82 1.72 | 1.63 STLTSTONE: 103 sandstone, medium grey .61
' 50.6 turbated 19
.70
50.82 51.12 0.30 0.28 : core loss .30 22
22 51.12 52.20 1.08 1.00 SANDSTONE: 40% siltstone, medium grey .46
: moderately turbated Bex No. 16 .57
. i 52.20 52.89 0.69 0.64 core loss .69 05
15 | 52.89 53.16 0.27 0.26 53.6 CARBONACEQUS MUDSTONE:  black, 20% coal partings .27
53.16 57.06 3.90 3.77 COATLs Gates "C" Seam .30
54,4 bone .02 LA0
B0% .25 .21
] |




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

HOLE NG. ! MS 38 :
Doty TRAUN ‘ TOTAL DEPTH:
DLTE RRNISHID » HOLE ANGLE:

L . LONG.

BEARING: o U.T. M.
ELEV. COLLAR: " COAL LICENSE!
LOGGED BY: - CCRE $!zE:

137.92 m

o

-,

i UNIT . UNIT THICKNESS | SAMPL
: ' AMPLE Y 1iaskes
NUMBER

w
&]
Ia

DESCRIPTION

From 15 Thick. True

carb. mudstone .37

bone .03

bone 07 minor calcite

80% .15

SHEET No.: -

40%

.15

minor

calcite

bone

09

Box No. 17

.62

- 56.7

40%

.08

.57

60%

.15

.63

dull

.08

.26

40%

.08

30%

.42

minor

calcite

mudstone .18

80% .11

40% .36 minor calcikte

e
core loss .04 '80% .24

| ' 80% .20

midstone .02

20% .12 soft,

80% .10

60% .19 soft,

; ' carb. mudstone .15

bone .04

100% .02

carb. mudstone .05

; - : floor cradaticnal contact

18 37.06 | 57.38 0.32 0.30 MUDSTONE: black, uniform

gradational floor contact

.32

17

57.38

58.59

1.16

SANDSTONE: medium grained, light grey

.09

10% siltstone

‘Box No. 18

.71

gradational floor contact

L4l




DIAMIOND DRILL CORE LOG ROBERTSON RESEARCH (N.AL) LTD.

HOLE NO.: MS 38 SHEET Nos
R TOTAL CEPTH: 137,92 m BEARING!: U.T.M.
HOLE ANGLE: ELEV. COLLAR: COAL LiCENSE:
LA ‘ _ LONG:: LOGGED BY: CORE SizE:
. i UNIT UNIT THICKNESS SAMPLE | oo S SCRIPTION RECOVERY |
o \ NUMBER -
From To Thick, Trus . - g ., Pad,
58.59 59.69 1.10° 1.05 MUDSTONZ:  10% coal partings, black, uniform .32
59.7 . minor turbation .06
gradational floor contact .57
: : .15
59.6¢ 60.43-| 0.74 0.71 SANDSTCNE: fine grained, light grey .52
' uniform, sharp floor contact Box No. 19 .22
25 £0.43 62.33 1.90 1.72 MUDSTONE:  black, uniform
€2.33 62.51 | 0.18 0.16 . Core loss 0.18
S fault floor contact, minor calcite.?SU W47
P .71
62.8 21
.43
: .08
18 62.51 65.91 3.40 3.21 SILTSTONE: 15% fine sandstone, dark grey .61
__moderate turbation Box No. 20 .70
gradatiocnal floor contact 70
65.8 : - .59
.72
_ Box No. 21 .08
19 65.91 66.46 | 0.55 0.52 SANDSTONE: medium grained, 10% siltstone lenses .55
sharp fleocor contact, light grey
| 66.46 67.46 1.00 0.95 MUDSTONE: 20% carbonaceous partings, black 49
! sharp floor contact .51
{ . .
14 87.46€ 67.98 0.52 0.49 SANDSTONE: 30%. siltstone, crosshedded .22
light grey .30
: ; gradational floor contact
s e oot




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A) LTD.

HOLE NO. MS 38 : , SHEET Mo
DaE i TOTAL DEPTH: 137.92 m " BEARING! U. T. M.
on Shes HOLE ANGLE: ELEV. COLLAR: COAL LICENSE!
AT LONG.: LOGGED BY! CORE S1Z&:
- UNIT UNIT THICKNESS | SAMPLE | FonERY
B.C.A : o NUMEER MARKER DESCRIPTION -
From Ta Thick. True AT
8 67.98 69.25 1.27 1.26 68.9 MUDSTONE: uniform, black .07
.28
Box No. 22 .69
_ , .23
19 69.25 69.80 0.55 0.54 MUDSTONE: carbonaceous, hard, black AL
. 4
8 69.80 70.25 0.45 0.45 COAL: 70% .31 .45
40% .14 soft & broken
14 72.25 71.79 1.54 1.49 MUDSTONE: massive, uniform, black .08
10% coal parting to .04 m .67
71.9 gradational floor contackt  Box No. 23 .06
.61
.12
13 71.72 + 74.03 2.24 2.18 SILTSTONE: 20% fine sand .54,
' | gradaticnal floor contact .73
i - .62
b 75.0 - Box No. 24 .35
22 74.03 | 75.00 0.97 _0.90 SANDSTONE: fine grained, 20% siltstone .31
‘ crossbhedded | ' .66
- 3 75.00 75,68 ~ 0.68 0.68 MUDSTONE: 10% carbonaceous partings to .10 m .68
black
12 75.68 77.23 1.55 1.52 © MUDSTONE: 30% silistone, interbedded .66
' minor fine sand lenses .09 m Box No. 25 .57
; ; gradational floor contact .32
;' N . ——
- i




DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N.A) LTD, :
MS 38 ' _ _ : SHEET No: 8
s TOTAL DEPTH: 137.92 m BEARING! U.T.M. -
HEDH HOLE ANGLE: - : ELEV. COLLAR: © COAL LICENSE:

LONG.: ) : : ~ LOGGED 8ay: . ’ CORE SiZE:

SElOVERY

' .M /, V
UNIT UNIT THICKNESS SAMPLE | oo | BESCRIPTION

NUMBER : - : ‘ T
To Thick. True o, Ris,

m .
77.23 84.83 7.60 7.27 SANDSTONE: fine grained, 20% siltstone 36 _

fa)

moderate crossbedding .69

light grey J .53

84.83 85.21 0.38 0.36 ' core loss 0.38 m Box No. 26 .68

8l.1 , .35

.26

.66

gradational floor contact  Box No. 27 .60

.68

- .65
84.1 .73

Box No. 28 .69

.62

85.21 | 88.20 | 2.99 | 2.91 MUDSTONE: _20% siltstone, dark grey - 07

88.20 89.29 1.09 1.06 ‘ 87.1 core loss 1.09, uniform 3
: ' : ) 26

.62

Box No. 29 .71

.64

PO,

.37

89.29 93.57 4.28 4.15 MUDSTONE: black, uniform ) ' 25
. 902" A .14

Box No. 30 .66

93.3 ' _ Box No. 31 ' .28

Gates "B" Seam : .60




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A.} LTD.

. HOLE NO.: MS 38 B _
- DATE BEGUN: . TOTAL .CEPTH{ 137.92m BEARING: U.T. M.
DATE FINISHED: HOLE ANGLE: ‘ : ELEV. COLLAR: COAL LICENSI:
LAT.: | LONG. L.OGGED 8v* CORE S!2E:
iNG ; IESS - RECCVERY
.C.n UNIT THICKNESS | SWRLE | pnicer OESCRTION i
Fram Ta Thick. [ True , . fec.
93.57 98.37 | 4.80 4.71 CORL: Gates "B" Seam- .04
' 30% .09 .61
40% .29 : .66
40% .19 sheared, . Box No. 32 .35
Core loss .11 '
96.3 208 .30 ] .05
20% .24 soft, 52
40% LA6 .61
208 .38 .69
20% .29 ~ Box No. 33 D4
Core loss .12
405 .53 26
60% .19
9 40% .06
60% .12
40% 20
60% .38
40% 23
80% N
20% .04
60% .16
40% .19
60% .15
20% .02
o . floor sharp contact !
5 98.37 | 100.96 | 2.59] 2.56 99.4 | SILTSTIONE: 30% fine grained sandstone L .23
minor cross bedded .13
medium grey b
.67
— ! ; Box No. 34 .53
| .37




DIAMOND DRILL CORE LOG’

ROBERTSON RESEARCH (N.A)) L7D.

HOLE NO.: MS 3'8 - _ sHEET Not L0
DATE ITUN TOTAL DEPTH: 137.92 m BEARING: U. T M.
DATE FREHED HOLE ANGLE: ELEV. COLLAR: COAL LICENSE:
LAT. LONG.: 1.OGGED BY: CORE SIZE:
i o : e RECOWERY
o e h UNIT UNIT  THICKNESS igx;}i VARKER SESCRIPTION RICOVE
From To Thick. True ' _ . fE.
100.96 101.02 0.06| 0.06 COAL: stringer, driller loss circulation .08
101.02 101.27 0.25| 0.25 core loss 0.25, fault = if so little evidence
18 101.27 101.37 0.10| 0.10 SILISTONE: as above, dark grey .10
' sharp flocor contact
_ - minor polished fracture 42°
101.37 105.00 3.63{ 3.45 MIDSTONE:  20% siltstone, uniform .14
' 102.4 dark_grev -32
.28
; .67
] Box No. 35 .52
22 71
‘ 105.5 67
.15
; 17
105.00 108.06 3.06¢ 2.84 SILTSTONE: 40% mudstone 44
| ~ dark grey Box No. 36 .69
16 | massive, somewhat bedded .68
occasional shaly breaks .63
: 108.5 slickensided , .46
Box No. 37 14
| 108.05 | 110.48 2.42] 2.33 SILTSTONE: bedded .43
| ‘ frequent shale lenses .66
j medium to .dark grev .67
! .66
110.48 111.80 1.32¢ 1.27 111.6 MUDSTONE: minor coal partings (.01-.1 m) Box No. 38 .59
' dark grey ' .51
slickensided .22




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

HOLE NOLt ¥S 38 . , ‘ _ , SHUET Not 11
ni : TOTAL DEPTH: 137.92 BEARING! : T LLTLM. _ ‘
HOLE ANGLE: ELEV. COLLARR . CCAL LICENSE:
LONG.: LOSGED BY: ‘ CORE SiZE:
_ UNIT UNIT  THICKNESS SAMPLE MARKER s RECOVERY
~ . . = =
8.C.A ‘ NUMEER - | DESCRIPTION -
From - To Thick. True : m., Fel,
o : rootlets _ _
16 . ' . turbated and wavy bedding ‘
111.80 ¢ 113.20 1.40 1.35 _ . oal: dull .05 sheared Gates "A" Seam Ny
- carb. mudstone.04 _ €3
30% .45 hard g brcken Box No. 39 .25
Dull .19 hard '
30% .43 harxd & broken
) rnu@:stone.OS
Core loss .087 “30% .08~
Floor . .
113.20 | 130.86 | 17.66 | 17.21 ‘ SANDSTCNE: medium grained Torrens Member .24
13 : ' - 114.6 light grey - .61
uniform .70
L .73
Box No. 40 ! .68
: i T4
117.7 B | 10,
’ : .54
.66
Pox No. 41 .70
. ‘ ‘ .74
120.7 : : ' ' 41
72
Box No. 42 7L
- . 72
; 123.7 , : )
' ' ‘ .6l
Box No. 43 .69
Al
! 72
i i ! ;




HOLE

MS 38

TOTAL DEPTH:
HOLE ANGLE:

LONG.:

DIAMOND DRILL CORE LOG

- 137.92m

ROBERTSON RESEARCH (N.A.) LTD.

BEARING: U. T M.
ELEV. COLLAR:

LOGGED BY?

SKEET

COAL LICENSE:
CORE S!2E:

[P
Veide

12

UNIT

UNIT  THICKNESS

From

To

Thick. Trug

SAMPLE
NUMBER

MARKER

DESCRIPTICN

RECOVERY

™, 2o,

126.8

.18

O

Box No.

44

IO

. . .
~1) =3l =101

30

129.8

=
[ \e]

Box No.

45

~J
<O

(o]
-~

u
(]

130.86

137.92

7.06

6.95

SANDSTONE:  fine grained

s
lee]

10

mudstone bands (up to .19 m)

(’ZO

132.9

vaguely crossbedded

Box No.

46

.14

.53

.71

.71

L2

135.9

Box No.

47

.41

.24

.73

.73

.70

139.0

Box No.

48

.55

fnd of hole 137.92




§

MT. SPIEKER COAL PROJECT

i | ,
DIAMOND DRILL HOLE NO. MS-39

DRILLED FOR: Ranger 0il 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
Natural Gamma Ray - Neutrom.

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

Caliper.

Directional Survey.

LOGGED BY: L. Little

SEAM INTERSECTIONS

Interval (m) Thickness {(m)
1 440.50-444-65 4.15
2 265.21-269,35 4.14
3 258.01-260,44 2.43
4 251.70-254.93 3.23
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GEOPHYSICAL LOGS || -
. NTERVAL] SAMPLE NO. AIR DRY BASIS
RESISTIVITY o RESISTIVITY i
2 | ‘3 MOIST
- — EL - _ o ewomsmrransed L ER% e L b [ Ash | vMee [ Re %} s % | Fsi | se.
8 s Bl ek 3 2 8 3 2 2 8 % 3z a3 i3 L OMP | %
T T T |——— T T T T T T T T 1
25l.70 -_— e ™ |
y ——— !
i
ii ’
: | 100 | 107 | 212 0.5 | 8.8 | 260|647 |0.46| 6 .36
212 !
\ i
> i
N | _
zia \\ t |too J 0.30 | 213 .o 472 |18.2 | 338 | 0.50 3 1.75
= T = !
-_-— "'-..__ .
21 |==] ~ | 56 |0.27 | 214 1.4 |84.3 |87 | 56 Jo.09 o |243
J CORE LOSS 0.12m > i
_,-—‘""/ ‘
e T ! :
215 < ¢ 100 | 0.45 | 215 0.6 47.1 [18.4 |339 |0.22 1.5 1.78
| 3 |
= S |
= .
) - '
208 (/ ' 100 | 0.27 | 2t6 04 |15.6 |26.0 |58.0 |0.42 7 |14
| - |
\ -
217 ; ! 100 | 0.48 | 217 05 256 | 220 {519 |o42]| 3 1.52
—
| e
! - |
< . -\
218 N~ ' |0 | 037 | 218 0.4 [14.3 |26.7|58.6 |0.52 | 8.5 |1.39
l —\‘ﬁ—--_--""‘"-—-
264.93 — . T o~ f
‘."‘"——
"‘\ \
I
ii
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GEOPHYSICAL LOGS o :
! NTERVAL| SAMPLE NO. AIR DRY BASIS
RESISTIVITY ) RESISTIVITY i
: BULK DENSITY (GRAMS/CC) FlrRw| ™ MOIST 9 o ¥ o
- ” ~ ;L . ) _ B S 1 e s n = w}R% piy lcomp | o |AsH%fuMslrc %] s % | Fsi | s6
i gLtk & ¢ ¢ ¢ F & PR OE§ o3 i '
258.0!m - T | : .
2l . . Jwo oz | 29 08 [437 [19.7 [358 |0.79| 4 | 167
220 |o== D | 100 | 013 | 220 .2 |[863 | 95 [ 3.0 Jon [ o [255
221 Q____,——-" ' oo | o.19 | 22 0.6 [18.3 | 254 |s5.7 |oss]| 7 1.43
= ——— |
222 |- > 100 | 0.24 | 222 1.1 {772 | 95 |12.2 |06 | 0.5 ]2.45
} = — ’
| = ~
/ -
223 ( 100 | 0.35 | 223 0.5 284 [209 |50.2 |o.59 | 3 |1.55
! <
_— ™5 !
= |
_ |
224 — i oo | 0.45 | 224 0.5 |290 {210 |455 |o028 | 2 1.57
. L—-_‘
£ = = r
S . P {100 | 0.17 | 225 0.8 |594 |149 249 | 0.15 ] 1.97
__.-—'/
‘l\ /""’f’—- .
T 5 100 |0.42 | 226 0.4 |1.7 |246]633 |0.30] 45 | 139
| i h
T ’ . |00 jo.38 |227 0.3 | 7.8 |263|656 |046 | 65 | .34
-‘--_
260.44m | =" -‘h———"\-___ ¥ ;
== ~
I~
N .
Vo
d L)
i
-
: .
t
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GEOPHYSICAL LOGS

o o s ————

LNTERVAL

SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY
[
% BULK DENSITY (GRAMS/CC) R °/ (M) MOIST ) o o o 8.6
= - — z _ - _ = u - . o ey | comp o, |ASH% VM% | FC.% | S % | FS.I. .G.
3 =) o] & 3 ] ) 5 5 8 3 o ? 8
T ¥ T [— — 1 1 T ¥ T L =1 T T
265.21m [——— ' P |
/‘—‘__- A
/-—’———- ;
228 100 | 0.50 | 228 0.4 | 6.2 | 262 | 672 | 0.49 6 1.34
S —_— |
-_—-__--"—--.._ {
220 =] > i [100 | 0.29 | 229 .o frean | 92 | 137 |04 | 0.5 |2.24
T . e '
/""—'f
230 N t]100 | 0.52 | 230 0.5 8.1 272 | 642 | 0.53 | 85 |1.34
J \-.--_---
. ]‘ ] ‘ =
= ~ _
Bl P \ 100 | 0.38 | 23 .o | 768 | 9.1 | 131 |©0u5 | 0.5 |2.25
-~ _J
-—-l-'/
—-‘_—-‘_-’—-_—-
- ~ “TLORE LOSS 0.37m
232 50 | 0.74 | 232 0.7 19.6 [ 25.1 | 546 | 055 ]| 80 | 1.44
L\_____ ‘
233 |4 N 00 | 0.12 | 233 ti [693 [ur |15 o9 fos |25,
./-"/ -
—-’-_f
..r-"’-/
\
> 82 0.93 | 234 05 |19.3 {246 | 556 |O0.88 ] 70 .44
234 .
% CORE LOSS 0.16m
L]
!

Prepared by :
ROBERTSON RESEARCH CANADA LIMITED

RESISTIVITY
BULK DENSITY

R% = RECOVERY — TOTAL SEAM

DATE: OCTOBER 1980

SCALE:

: 20
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CcA |
GEOPHYSICAL LOGS ' INTERVAL| SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY
% BULK DENSITY (GRAMS/CC) R % (M) MOIST o ° o ° | 56
— — — % - — - - = = ‘ - ~ ™ N ~ : o PLY COMP % ASH% | VM% | F.C. % S % F.S.1. -2,
L T a L I B
T I. ] T l? T | !
235 / 11100 |o.46 | 235 0.4 | 169 | 240|587 | 059 | 55 | 1.43
-~
AR
2%6 ——— {1100 | 0.20 | 236 05 | 196 |245 | 554 o051 | 6 1. 45
* T — ——
060 T T
269.35m °°°o° —_—— —_
{
Prepared by : 7
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — ——
R% = RECOVERY — TOTAL SEAM MS 39 2 SEAM
SCALE: (:20 PAGE 2 of 2
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GEOPHYSICAL LOGS
NTERVAL| SAMPLE NO. AIR DRY BASIS
RESISTIVITY ‘ RESISTIVITY l
i ' MOIST
= - — . _ i} BULK DENSITY (erAMS/cC) b R% | (M) oiy loomp | o |ASH% | VM% {FC.% ) s % | FSL | SG
g 5 3] @ 3 5 2 3 & 2 s 3 5 a s : o
T T E = T T I T T T T Ly T f'
440.50m SLTo - i |
/ ,
o
el
P |
<
™
—«} ! : 237 . . 214 | 592 | oes| 6 .42
e // ' {174 | 1.95 3 0.4 | 19.0
s
( CORE LOSS 0.46 .
3 i
; i
g |
]
‘l
I
‘.
i
Prepared by : \ ‘
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ! SEAM SECTION AND ANALYTICAL DATA

BULK DENSITY — — i MS 39 | SEAM
R% = RECOVERY — TOTAL SEAM

DATE: OCTOBER (980 ‘ SCALE - | : 20 ' PAGE | of 2




GEOPHYSICAL

TR 1o o U FEURNERP R

LOGS
IINTERVAL SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY
3 BULK DENSITY (GRAMS/CC) R % (M) MOIST o o °
— [=]
T 1 T ( T T T T T T T T T T -
D
i
:
> .‘
;
N
¢
’ } oo | 2.17 | 238 0.4 |102 | 226|668 | 042 | 65 | 1.36
238 ]
4
P
; |
: |
N |
2 ,{
Se— —
444.65m |- N
----- \
‘\ \
|
i
1
Prepared by : .
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— MS 39 | SEAM
. R% = RECOVERY — TOTAL SEAM i
DATE: OCTOBER 1980 SCALE . 1:20 PAGE 2 of 2




AT. 6108636,2

CIAMOND DRILL CORE LOG

TOTAL DEPTH: 449.8 M
HOLE ANGLE:
m LONG.:  605184.4 m

ROBERTSON RESEARCH (N.A,

BEARING:

U.

-

ia

ELEV. cOoLLAR: 1831.2 COAL LICEMSE:
LOGGED 8y: L. Little CORE S1ZE:

-

UNIT

[y -
UNIT  THICKNESS SAMPLE
SAMPL MARKER

From

NUMEER
To THick. True

' DESCRIPTICN

RLCOVER

e

-
s Dn-
N, A,

v
(]

i
!
!
{

0

6.C2

OVERBURDEN

52

11.90 5.88 5.87

SANDSTONE:

30% siltstone

Box No. 1

.46

!

4 6.02

fine grained

.48

medium grey

.32

core broken

Box No. 2

moderate crossbedding

Jjoints oxidized 47°

1.0

Box No. 3

6 11.90

SANDSTONE :

medium grained

23.58 | 11.68 1 11.62
o : ‘ 14.0

uniform

Box No. 4

light grey

joints oxidized 10°, 34"

floor contact, clasts with floor rock unit

over .15 m

Pox No. 5

Box No. 6

.65

Box No. 7

L e it

e e o . e e i ™




DIAMOND DRILL CORE LOG RORERTSON RESEARCH (N.A ) LTD. .
MS- 39 : ' SHEET No: 2
i - TOTAL CEPTH: GEARING: U. T M.
HOLE AMGLZ: ELEV. COLLAR: CCAL LiCENSE:
LAT LONG.! . LOGGED BY: CORE SIZE:
P ' UNIT UNIT  THICKNESS SAMPLE Tev v ]
E.C./ . NUvBER | IARKER DESCRIPTION | N
. Frum To Tiviek. True i Rt
i .74
Al | AL
i 23.2° Box No. 8 .47
' A7
52
21 23.58 26.29 t 2.71 2.53 SANDSTONE: coarse grained, bedded .15
R | salt and pepper texture .74
( gradational floor contact .74
Box No. 9 .69
i 26.2 . A2 !
27
P 25,20 30.09 3.80 3.55 CONGLOMERATE: 20% coarse grained sandstone .23
cher: pebble L2
o sharp floor contact 70
: ' Box No. 10 .68
29.3 .43
.10
.73
‘ ‘ 12
30.09 30.96 0.87 0.81 SANDSTONE: medium grained 58 |
' light grev Box No. 11 29
; broken up, weathered, soft
] gradational floor contact, joints 56°
; H i
7 | 30.96 | 33.80 T8 T .82 . STLISTONE: medium grey | EE
B : 32.3 30% sandstone .57
minor_ crossbedding .61
R : | . sharp floor ccntact 71
= ; : j




DIAMOND ORILL CORE LO ROBERTSCN RESEARCH (N.A ) LTD.

G
MS 39 . © SHEET Mo 3
TOTAL DEPTH: BEARING: - ' ‘ U TN :
Rl _ HOLE ANGLE: : : ELEV. COLLAR: . COAL LigEnst:
LA ) LONG.: _ ' LOGCGED. BY: _ CORL SiZE:
: NI T UNIT  THICKHZSS SAMPLE , o RECOVERY
Bea b : . , ‘ NUVBER MARKER DESCRIPTION ‘ e
From TO Think. Toue s oY e,
: | ' - Box No. 12 | .62
, _33.80 34.93 1.13 1.12 - SILTSTONE: massive .12
35.1 dark grey .10
: . ' 5% ¢ozal partings, 1 cm _ .35
| ' - . gradational floor contact .56
| core broken
34.93 38.59 3.66 3.63 - SANDSTOME: fine grained ' .57
' ' medium grey, 20% siltstone  Box No. 13 .60
~__massive ' .13
38.1 . joints at 10°, 35° ' .08
' soft zones, weathered .57
sharp floor contact _ .70
_Box No. 14 .41
5 - 38.59. 45,58 6.99 5.96 . MUDSTONE: fissile K _ .15
10% carbonaceous ' .57
41.1 carboraceous partings, 10 cm : .63
20% siltstone .67
dark grey Box No., 15 .74
joints at 33° |
sharp floor contact 67
, .71
44,2 o | .44
; ' | .19
! . _ Box No. 16 - | .72
% . : . | .64
— | 71
{ .15
‘ :




DIAMOND DRILL CCRE LOG

ROBERTSON RESEARCH (N.A) LTD.

, SHEET No.:
TOTAL DEPTH: AEARING! LT M. ‘
Qa7 HOLE ANGLE: ELEV. COLLAR COAL LICENSE!
AT LONG.: DGGED BY CORE SIZE:
UNIT UNIT  THICKNESS SAMPLE RICOVERY
30.A NUVBER MARKER DESCRIPTICN
Tram To Thick. True ] m, Peg
16 45,58 48.60 3.C2 2.90 SIITSTCNE: dark grey 1A
' 47.2 | 15% coarse grained sand lenses Box No. 17 17
sharp floor contact 46
67 |
70
.48
43,60 49,79 1.19 1.14 CONGIOMERATE: chert pebble .24
| 50.3 15% siltstone lenses Box No. 18 .63
20% coarse grained sandstone lenses .32
shayp flcor contact
6 49.79 66,39 16.60 | 16.51 SANDSTONE: light grey 12
redivm to coarse grained .69
bedded, minor crossbedding .66
53.0 5% conglomerate lenses, 10 cm  Box No. 19 .25
. 5% siltstone lenses ' .33
‘ .72
.72
67
Box No. 20 .62
.60
i .58
.69
Box No. 21 70
59.4 .60
.69
, 720
Box No. 22 .59 -

72




MS 39

TOTAL DEPTH:
FOLE ANGLE:
LONG.:

DIAMOND DRILL COSE LOG

FOBERTSON RESEARCH (N.A,) LTD.

U T,M.
COAL LICENSE!
CCRE SIZE:

SEARING:
ELEV. COLLAR:

L OGGED BY!

UNIT

THICKNESS

-
rronry

Thick. True

SAMPLE
NUMBER

MARKER

DESCRIPTION

62.5

.
[P ]

[

.

radational floor contact Box No. 23

s

minor worm burrows

a L
[Sa TR eyl BEY BN | ;
L) ~df > OO0 OO s

[$)
n
-

[&)]

w

L
™o
]

Box No. 24

(o2}
s

.
ay
O

-1
[\

68.54

2.15 .

SANDSTONE: fine grained, medium grey

.58

68.6

30% siltstone

.58

Box No. 25
moderate bioturbation ' '

.05

gradaticnal floor contact

.74

19

653.54

23.22

STLTSTONE: dark grey

.40

91.76

30% sandstone

.67

70.1

urbated

22

gradational floor contact

.27

minor joints at 5° Rox No. 26

.72

.63

" 71.9

.22

.38

.72

BOx No._27

. .67

.73

75.0

.53

12




DIAMOND DRILL CORE LOG

MS 39

TOTAL DEPTH:

HOLE ANGLE:
JLONG.

ROBERTSON RESEARCH (N.A)) LTD.

BEARING:

ELEV. COLLARE
LOS3ED By:

U. T.M.

CORE SIZE:

S

COAL LIiCENGE:

£

ET

UNIT

UNIT  THICKNESS

From

Thick. l True

SAMPLE
NUMSBER

MARKER

DESCRIPTICN

No.

28

78.0

NO.

29

minor joints at 359

No .

30

No.

31

87.2

No.

32

No.

33

90.2

Box

No.

34

91.76

168.18

76.42 | 76.23

SILTSTONE: © 30% sandstone, fine grained

92.7

dark grey




ENANKHQD DRILL CCRE LOG RCBERTSCN RESEARCH (M.A) LTD.
MS 39 , - ) SHEET Ne.r 7
TCTAL DEPTH: ‘ BE ARING! ULT. A

HCLE ANGLE: © ELEV. COLLAR (COAL LICENSE:

LA _ LONG.t : — ‘ LOGGED BY! COSE SIZE:

" : - " S
LNt FUNIT  THICKKESS SAMFLE ‘ SR

o n MIARKER D Ri®TION
3.C.A, ; NUMEER | 2 ?SC PTIO

Fram To Thick, True ‘ . ]

arbated ‘ .08

strived barber pole texture, 1 tc 4 om .67

sharp £loor contact o ! .65

Box No. 35 ) .68

95.7 .57

98.1 , .08

99.4 ' : Box No. 37 .33

. S

1027 [ | Box 1. 38 32

.35

.70

.73

i - : 105.5 Box No.- 39 .58

.61

.70

.69

. 166.5 “Box Yo. 40 05

.56

.74

L7300




: DIAMOND CRILL CORE LOG - ROBERTSON RESEARCH (N.A.) LTD.
HOLE NO.: M5 39 . | | ' © sHEET Nod 8
: TOT4L DEPTH: - BEARING: ‘ U.T.M.
: NS HOLE ANGLE: - - ELEV. COLLAR: | COAL LICENSE!
LAT: LONG: . LC3CED BYF CORE SIZE:

uNIT UNIT  THICKMESS SAMPLE ' | RECOVERY

~ MARKER DESCRIPTION
B.C.A, v NUNDER ‘ i

- ) i, Roa,

From ! To Trick, e

111.6 ‘ Box No. 41 .22

.36 -

.72

.73

o715

1143 ) | Box No. 42 6l

Box No. 43 .72

% ' ' 117.7 ' 10 cin, licht qrey, clay with .32

madclusts .29

Box No. 44 .74

120.7 ' .06

Box No. 45 69

Box No. 46 . | .70

126.8 - ‘ .65

\ . ’ : Box No. 47 .74




Tl

' DIAMGCND DRILL CORE LOG ROBERTSON RESEARCH (N.A} LTL. :
bolE WO MS 39 , , SHEET Noi O
A mmm s ' © TOTAL DEPTH: . BEARING! : U.T.M.
P EHED: HOLE ANGLE: - ' ELEV. COLLAR: . . COAL LICENSE:
LAT LONG.E ' - LOGGED By CORE S!7&:

NIT o THICKN SAMVIPL
Y SNIT ESS SAMPLE 1 ARKER DESCRIPTION

B.C.A, , NUMSER ‘ N
! From To Thigk, Trie - . ‘

129.6 - - | 09

.05 clay with mudclusts Box No. 48 e L3

132.9 — 37

Rox No. 49 .75

135.9 .60

Box No. 50 .76

135.0 ] ' | " Box No. 51 30

142.0 T Box No. 52 .56

.12

.73

71

Box No. 53 .70

13

4T,




DIAMOND DRILL CORE LOG ROBERTSON RISEARCH (N.A.) LTD.

SEET Noo: 10

TSTAL GEPTH:
HOLE ANGLE:

LONG.

EEARING!
ELEV. COLLAR:
LOGGED BY:

U.T.M.
COAL LICENSE:
CORE SHZE:

B.C.A,

UNIT

UNIT

THICKNESS SAMPLE

From

To

M
Thick, : Trim

NUMEER

MARKER

DESCRIPTION

Box No. 54

148, %

Box No. 55

.74

.64

151.2

.25 m soft, broken clay lense

.72

turbtated

.72

Box No. 56

.74

.69

154.2

— o
joint, s.s., 34

.06

.64

joint, s.s., 49°

.38

Box No. 57

70

.69

157.3

.47

.20

.69

Box No. B8

.70

t [} -
- 12 cm clay band, with mud clusts

.69

.69

160.3

18
<L

.43

Box No. 59

.75

W72

.67

.52




DIAMOND DRILL CORE LOG ROBERTICN RESEARCH (N.A) LTD :
HOLE NOL: ¥S 39 _ . SHEET Mo L1
LAUE ORI TOTAL DEPTH: . - 5ZARING: U.T. M.
oA ach . HOLE ANGLE: ELEV. COLLAR: COAL LICINEE:
LAY LONG. LOGCED BY: CORE S!ZE:
i UN UNIT  THICKNEZSS SAMPLE RECONVERY
B.C.5. ! NUMEER MARKER ~ DESCRIPTION
| From To Thick, True M. Ree.
. ! 12
Box No. €0 .72
.72
| .70
.59
166.4 Box No. 61 L10
.55
.68
.69
168,18 168.72| 0.54 ! 0.54 SANDSTONE: _medium grained .20
medium grey .34
bedded
2 7 conqlcm:erate base
pyrite matrix, 2 cm
.sharp contact _
FLOOR OF HULCROSS FiM.
168.72 168.20| . 0.18 0.18 SILTSTONE: dark grey .18
pyrite organic replacement
168.90 | 169.06 0.16 0.16 MUDSTONE: - 20% carbonaceous Box No. 62 .16
P black '
]
5 1 169.06 169.43; 0.37 0.37 169.5 COAL: . hard, banded .28
60% bright 8%
. sharp floor contact
159.43 | 169.52 ; 0.0% 0.09 MUDSTONE: black : 09
] uniforin




DIAMOND DRILL COR: LOG ROBERTSCN RESEARCH (N.A L) LTD.
iCx MS 39 ' SHEET Ne.:
TOTAL DEPTY BEARING: ULT
HOLE ANGLE ELEV. COLLAR: coAl LIcENSE:
ey LQNG LOGGED By: . CORE SIZE:
. ! UNIT UNIT THICKNZSS SAMPLE SCCVERY |
5.C.A, . NUMBER MARKER DESCRIPTION
From Ta Thick, Trig , m, Bog,
9 169,521 172.18 2.66 | 2.63 SANDSTONE: fine crained .70
light arey .69
turbated .72
20% siltstone Pox No. 63 .55
minoxr crossbedding
sharp floor contact .
172.18 | 173.54 1.36 1 1.34 172.5 STLTSTONE: 10% coal partings to 10 cm .09
' 10% sandstone .72
turbated .55
aradational floor contact
173.54 | 177.98 4.44 | 4.39 SANDSTONE: fine grained, 20% siltstone .16
turbated 72
gradaticnal floor contact Box No. 64 .66
175.6 mediun grey ' .25
.35
.69
.71
Box No. 65 70,
.19
2 | 177.98; 181.25 3.27 | 3.27 178.6 MJDSTONE: dark crey .37
- : beddad .09
] 30% siltstone. 65
. .68
¥ Box No. 66 .72
i‘ .75
}
L i —




DIAMCND DRILL CORE LOG

ROBERTSON RESEARCH (N.A)

Li0.

SHEET Noo

13

MS 39 )
2 : TOTAL DEPTH: BEARING! U. T,
AT HCLE ANGLE: ELEV. COLLAR! COAL LICCHNSE:
LAY LONG.! ~LOGGED BY* CCRE S!Z&:
- UNIT UNIT  THICKNESS S%TPEE NARKER ' DESCRIPTION PR
. NUMBER o s
From To Thick, Tric . 7. A%,
181.25 181..49 0.zZ4 | 0.24 181.7 COAL: 80% "' bright W10
{ - ) hard 4
; _ |
4 181.49 182.33 0.84 0.84 SITTSTONE: 30% mudstone W37
' dark grey .47
minor turbation
182.23 i82.20| 0.87 0.87 COAL: .16 £0%  bright 22
.06 cull
.16 80% bright Box No. 67 .65
.14 30%  bright
.12  80% bright
.18 20% bright
05  bone
o 183.20 | 185.49 | 2.29 | 2.28 MUDSTONE: _ black .75
184.7 uvniform .50
5% coal partings, 1 cm. .20
.73
Box No. 68 .11
185.49 | 186,98 | 1.49 | 1.49 SANDSTONE:  fine grained 57
: 20% siltstone .68
turbated .24
gradatioral floor
186.95 | 188.67 | 1.69 | 1.65 187.8 MUDSTONE:  30% $iltstone 49
. ‘ 5% carbonaceous partings, 1 cm .68
! dark crey "~ Box No. 69 .52
_ ] ~turbated

gragatlcnal Tloor




DIAMOND DRILL CORE LOG ROBERTSOMN RESEARCH {N.A} LTD.
M3 39 ‘ ' ' SHEET N 14
TOTAL CEPTH: SEARING! U.T.M.
INISHID HOUE ANGLE: ZLEV. COLLAR COAL LICENSE:
LONG.: OGGED BYF CORE §iZE:
UNIT LNIT THICKNESS | SAMPLE RECOVERY
NUMBER MARKER DESCRIFTION -
TreT T3 Thizk, True : ™ P,
5 168.67 | 189.98 | 1.31 1.30 SANDSTONE: mediun grained .13
| _ light arey 63
20% siiltstone 4_5
; minor turbation
L sharp £loor contact
I 189.98! 191.42 | 1.44 1.43 MUDSTONE: 20% siltstone .22
' 190.8 ' dark grey .32
: uniform .26
Box No. 70 64
191.421 184.08 | 2.66 2.65 SANDSTONE: light grey .72
' .medium grained .73
1923.9 30% siltstone lenses .69
uniform Box Ne. 71 .52
mincr turbation
194.08| 199.75 | 5.67 5.64 MUDSTONE: 0% siltstone .20
turbated 12
10% sandstcne lenses .72
.70
196.9 Box No. 72 .20
A4
_ .71
g 74
.74
 Box No. 73 .50
©192.754  202.18 1 2.43 2.42 7 ‘ MUDSTONE: 30% siltstone
! 199.9 | shell fragments, pelecapods marker .03
T i i




ROBERTSCN RESEARCH {N.A )

OIAMOND DRILL CORZ LOG LTD.
HOLE NO.: M5 39 ‘ ‘ SHEET Nai 15
DATE TIGLM TOTAL DEPTH: BZARING: U.T.M.
oAt . . HOLE ANGLE: ELEV. CCLLAR COAL LICENSE:
LONG. LLOGCED BY CORE SIZE:
’ UNIT | (CRIE RECOVERY
5C.A UNTT UN l_T. TH:_C:(N:SS i;\;:{;l:_: VARKER ESCAIPTION Cﬂ\______é
. From 70 Thick, 1 True ‘. ™, net.
sharp floor contact .19 .
{sampled) ' 72
74
5
1 202.18 205.12 2,94 2.94 203.0 SANDSTONE: medium crained Box No. 74 .59
' light grey ' .70
uniform .74
sharp floor .62
Box No. 75 .29
205.12 205.54 0.42 0.42 MUDSTONE: black .42
uniform
20% siltstone
sharp floor contact
205.54 1212.24 6.70 5.70 . 206.0 SANDSTONE: light grey .25
' 15% siltstone lenses, 1 cm .37
.75
.72
Box No. 76 .73
209.1 ' .52
A7
' .74
.3
Box No. 77 .72
R .72
10 .sharp floor contact .33

e T T e T,



DIAMCND DRILL CORE LOG - ROBERTSCN RESEARCH (N.A) LTD.

23 TCTAL DEPTH: . ' - BEARING: _ ‘ < U T.M. :
FINIEHED: ' HOLE ANGLE: _ o ELEV. COLLAR COAL LICENSE!
LONG.: LCGGED 8y CORE SiZE:

UNIT UNIT  THICKNEES SAMPLE

MARIKER CESCRIPTICN

2.0,4, * NUMBER
From To Thick. True

2 | 212.24 |223.37 | 11.13 | 11.12 SILISIONE: _dark grey .34
' 7

40% fine grained sandstone lenses .13 m

3

minor turbation Box Ne. 78

7
moderate crossbedding .7

215.2 ' | .30

Box No. 79 .72

218.2 | A .53

Box No. 80 .68

Y

.72

221.3 , 17

Box No. 81 75

.74

gradational floor contact .24

2 223.37 228.37 1 5.00 5.00 ' SIITSTONE: 20% fine grained sandstone lenses, .05 .50

224 .3 dark grey .31

Box No. &2 ! 75

537.4 _ | | ‘ .40

Rox No. 83 .68




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A) LTL.

MS 39 ' cuz
TOTAL SEPTH: U.T.M.
EOLD ANGLE: ZLEV. COLLAR ‘ . COAL LICENSE:
LONG.! LOGGED HY: : CCRE SIzs:
—

! : 1 N - - :a oo ¥ H::C.’)‘\'E.ﬁ."
U UNIT UNIT  THICKNESS SAMPLE SESCRIPTICN i
BCAL i NUMBER ' mon,

) From i T3 Thigi, Truz s
i .34

R -

228.37 1+ 233,12 2.75 2.75 SANDSTONE:  fine grained .42

' ' 20% siltstone .70

Lurbated .72

i Box No. 84 .04

| | .59

i .26

2 | 231.12 | 235.02 | 3.90 3.90 SANDSTONE: medium grained .47

bedded .76

10% siltstone lenses, .13 m .73

; sharp f£loor contact Box No. 85 .25

‘ , .37

| .73

.59

12 235.02 1 238.44 3.42 3.34 CONGLCMERATE:  30% coarse grained sandstone 13
} .74 .

i Box No. 8% .46

.14

.73

, .75

; _sha*p floor contact .47

| | - -
238,44 238,15 0.71 0.69 black
! - massive .28
Box No. 87 .43




RCBERTSON RESEARCH (N.A.) LTD.

SHIET Noi 18

DIAMOND DRILL CORE LOG
MS 39 ‘
TOTAL DEPTH:
HOLE ANGLE:
‘LONGJ

3EARING:
TLEV. COLLAR:

LOGGED BY:

U.T. M.
COAL - LiCENSE:
CORe SIZE:

i T oer ooy
i UNIT UNIT  THICKN SAMPLE RECOVE
i MARKER i

DESCRIFTION
NUMBER

[ s et

-
oM

To

Thiclk,

T

MEL.

239.15

248.11

8.96

MUDSTONE :

30% siltstone

.15

uniform

10% sanclstone lenses

Box No. 88

242.6

Box No. 89

245.7

Box No. 90

floor fractured and polished

243.11

248.16

0.16

0.16

248.7

COAL:

extremely broken

16

248.16

251.70

3.43

3.42

MUDSTONE :

rurbkated

.09

black

.66

uniform

.74

Box No. 91

.69

.73

231.8

et

.38

251.70

254.93

3.25

3.24

COAL:

Gates "4" Seam |

.10

1.07 80%

.69

05 bone Box No. 92

.66




_ DIAMOND DRILL CORE LOG ROBERTSCN RESEARCH (N,A) LTD.
HOLE NGt MS 39 ‘ ’ SHEET 13
DOTE ZEGUR rOTAL GIPTH IELRING! LT, M.
ATE R iSIDe HOL ANGLE BV COL;L."-'F‘.: COAL LICENSE:
LAT: LON LCGGED EY: CORE SiZE:
‘e | UNIT UNIT THECKNVESS SAMPLE MARKER CESCRIPTION RECCAVERY
meke | NUMBER .
1 From To Thick, Trug m R,
| 120 20% .73
254.8 13- bone 47
.18 mudstone 17
' § core Loss 0.12 32
: : .23 hone
| j 13 603
} ; 1.09 mudstone
.27 60%
.32 bone
- 05 40%
] .11 bone
i 05 405
, .32 60%
¢ 254.93 { 258.01 3.08 3.05 MUDSTONE: 20% siltstone .38
0% fine sandstone Box No. 93 .75
! dark grey .73
! 1 257.9 ' .72
} .49
. 1.258.01 | 260.44 2.43 L 2.41 COAL: _Gates "3" Seam .23
' | .06 bone Box No. 94 .64
06 80% .67
.13 . mudstone .69
19 80%. .20
.24  mudstone
b L1000 40% '
X .02 bone
20 0 20%
' .03 408
. .10  mudstone
; .08 60%




DIAMOND DRILL CCRE LOG

ROBERTS0M RESEARCH (N.A ) LTD.

SHEET Noos

20

“OLE MS 39 _ ,
AT TOTAL DEPTH: BEARING! U.T. M.
HOLE ANGLE: ELEV. COLLAR: COAL LICENGE:
LAT, LONG.t LOGGID BYF CORE SI1ZE:
r ; - - - ¥ l i RToTWE Y
UNIT UNIT  THICKNESS SAMPLE | .. .o i ponEeeEn
s Coa , | NUAEER MARKER : DESCRIPTION s
: From To Thick, True A Je . B
‘ ! .16 . bone = ]
, § .10 60% |
| i .17 mudstone
L i .42 50%
; .06  bone
— ,28  60%
15 260,44 265,21 4.77 4.61 260.9 MIDSTONE:  20% siltstone 11
) black Ty
mincr turbaticn Box Nc. &5 71
dinko leaves .60
AL
264.0 .51
floor is massive mudstone, 10% carbonaceous .15
i .33 m
' sharp floor contact Box No. 96 | .71
.69
.15
n - COAL Core loss .08 Gates "2" Seam
i 265.21 269,35 4.14 4,00 .33 B0% . .42
.09 dull .60
'267.0 .08 bone BOX_Nq._ 97 18
.21 mudsione .25
A1 60% .62
04  bone .52
! 37 40% .70
.02 .- mudstone Box No. 98 .13
.36
core loss .37
i .25 70%




DIAMOND DRILL CORE LOG ROBERTSON RESEARCH (N.A) LTE.

MS 39 SHEET No 21
TOTAL DEPTH: ' 2EARING! U.T.M.
T . HOLE ANGLE: : ELEV. COLLARS COAL LICENSE:
VAT LONG.: : LGGGED BY! : . CCRE sizE
1 \ . -y . AECCAE R
e | UNIT UNIT THICKNESS SAVPLE | ccen | e CRIPT ION RECOVE
A } NUMBER -
i From To Thick. Trua : . i
.06 20% }
;02  muadstone i
i | : 3 .04 80%
' .12 ‘mudstone
| i 20 20% ]
! | .07 40%
50 20%
core ioss .16
.26 60%
: ‘ . .04  bone
k . i 80%
‘ .20 bone
| 269.35 280.70 3 11.35{ 10,96 270.1 CONGICMERRTE: 20% cecarse grained sandstone .32
% : o : massive ' ‘ =22
!I ' .69
% .62
i _ .67
273.1 ' Box No. 99 .69,
| .60
.70
i _ - _ .56
' 276.1 . ‘ | . Box No. 100 .61
.13 m coal stringer .66
£6
' | .72
gradacional floor contact Box No. 101 .71
276.2 . » .49
A5
i _ .69
- e e e ' .73




DIANMICND 2RILL CORE LOG ROBERTSON RESEARCH (N.A,) LTD. :
MS 39 : SHEET Nooi 22
TOTAL DEPTH: BEARING: ' U, T. M.
HOLE AMGLE: ELEV. COLLAR COAL LISENSE:
LONG.: LO CG D gY:s . . coRE SIZE ‘
UNIT UNIT  THICKNESS SAMPLE | o oo . RECOVE Ay
3.C.A _ NUMBER - ViAR DESCRIPTION SR
From 7 To Thick. True o, e, !
‘ Box No. 102 .68 |
.13 '
9 280.70 | 288.82 8.12 8.02 SANDSTONE:  coarse grained .52
282.2_ Massive .14
1 20% _conglorerate .42
E .72
| Box No. 103 .71
.74
285.3 .39
24
, .71
i Box Ne. 104 .71
71
288.3 .49
{ L
.72
? gradational flocor contact Box No. 105 .72
i _ , .07
288.82 | 290.41 1.59 1.57 MUDSTONE: 20% siltstone .61
: ‘ 10% carbonaceous partings .10 m .63
! 291.4 . aqradational floor ' .19
16
14 ; 290.41 | 293.96 | 3.55 | 3.44 SAIDSTONE: medium grained 3
o 20% conglcmerate Pox No. 106 72|
light grey .63
minor calcite joints, 59° .69
52

294.4

.11




HOLE NG, :

CATE BIGUN

- NI il t]
VATE FINISHED

LAT,:

MS 39

TOTAL DEPTH:
HOLE ANGLE:
LONG.:

DIAMOND DRILL CORE LOG

ROBERTSON R

BEARING:

CLEV. COLLAR

LOGGED BY:

ZSEARCH (N.A.) LTD.

SHEET Nos
U.T.M.
COAL LICENSE!
CORE SiZE:

23

B.C.A,

UNIT

UNIT THICKNESS

Erom

To

Thigi, True

SAMPLE
NUMBER

MARKER

DESCRIPTICN

RECOVERY

sharp floor contact

Box No. 107

O

(%)

2%¢€.76

2.80

MUDSTCHE:

30% siltstone

bedded

297.5

Box No. 103

24 296.76

306.09

9.33

8.52 -

SANDSTONE:

fine grained

1

+urbated

.69

25% eiltstone

.63

medium grey

.70

300.5

10% mudstone lenses to .15 m  Box No. 109

.55

carbonaceous

.11

.72

.67

.66

Box No. 110

.70

303.6

.12

.46

.62

.70

Box No. 111

.70

306.6

.51

.11

calcite joints at 44

27 306.0¢9

211.80

MUDSTONE:

black

.10

.71 5.09

uniform

.52

'
e Lasm——




DIAMCND DRILL CORL LOG ROBERTSON RESEARCH (N.A.) L7D.

M5 39 ;
TOTAL DEPTH: ‘ BEARING! U.T.M.
HOLE ANGLE: ELEV. COLLAR! COAL LICENSE
LONG: : LOGGED BY: CORE SIZE:
UNIT UNIT THICKNESS | SAMPLE - HECCV:
S B.C.AL L : . NUVEER MARKER - DESCRIPTION
Freem Tc Thiclk, True Tl
— ' 102 carbonaceous Box No. 112 .64
309.7 .68
.65
.67
Box No. 113 .73
' .68
312.7 gradational floor contact .34
.24
.45
31 213.03. | 1.23 | 1.05 SANDSTONE: _ 20% siltstone .18
' W fold axis ! Box No. 114 .57
ca101 e joints at 331° .48
314,61 1.53 1.35 MUDSTONE: 30%. siltstone .66
turbated Z
315.8 sharp floor contact — 22
quartz, caleite joints at 10°, 35 .08
32 315.07 0.46 | @ 0.39 . CONGLOMERATE : Box No. 1i5 46
sharp flecor contact
34 316.68 1.61 | 1.33 SANDSTONE: fine qrainéd .24 -
20% siltstone e
furbeted 54 o
‘-narp floor contact
i quartz, calc;t.te joints at 24°
322.35 5.67 . 4.70 CONGLOMERATE : .08
318.8 .56
g i
Y i i ‘




MS 38

DIAMOND DRILL CORE LOG

TOTAL CEPTH:
HOLE ANGLE:

LONG.E

ROBERTSON

BEARING:

ELEV. COLLAR:
LOGGED By:

RESEARCH (N.A.} LTD.

SHEET No.:
U.T, M,

COAL LICENSE:

CCORE SiZ&:

25

LNt

UNIT  THiCKMEES

Lo
3

Thick, .

_ True

SAMPLE -
NUMBER

MARKEFR

DESCRIPTICN

gradational floor contact Box No. 116

321.9

No.

117

28

222.35

.88

23.73

coarse qrained

.66

324.9

SANDSTONE -

uniform No, 118

.40

massive

.26

.67

.68

.69

Box No. 119

.55

.08

.68

.65

.62

329.8

aradational down to medium grained Box No.

120 .56

sandetone, 10% conglomerate lenses, fine

wn
cn

331.0

" grained

~J]
Q

Box MNo. 121

~1jCh

»
G

\ Q\ N

333.5

.
[o%
O

B
8 o]

(o)}
(8¢

Box No. 122

~J
[\

.12




DIAMOMND DRILL CORE LOG : ROBERTSON RESEARCH {N.A} LTD.
M5 29 _ _ ' _ SHEET Mot 26
TOTAL CEPTH: EEARING: - U.T.M.
HOLE ANGLE: ' ELEV. COLLAR: COAL LICENSE!
LONG.: ' LOBGED BY? CORE SIZE:

ST
RECCVEAY

g UNIT UNIT  THICKNESS SAMPLE
B.C.a | _ — NUMBER
i From To Thick,. | Truz . .

MARKER ' ‘ DESCRIPTION

336.5 , j | ' .07

1 , : Box Mo. 123 ' .59

339.5 ' ‘ .50

Box No. 124 )

342.9 . " Box No. 125 .04

345,90 : ' ‘ Box No. 126 ' A6

32 | ! ' joints at 53° .70
: )

Box No. 127 .72

342.0 - .15

‘sharp floor contact - .09

37 349,23 350.53 1.30 1.04 SIIPSTONE: *20% sandstone lenses to .08 m .56h

5 ‘ ' sharp floor conktact Box No. 128 .67




' DIAMOND DRILL CORE LOG : 'CEERTSON RESEARCH (N.AL) LTD.

MS 39 : , - , SHEET Nea 27
: TCTAL DEPTH: SEARING! A U T ‘
FIN'SHED: MOLE ANGLE: . ‘ ' ELEV. COLLARD ~ ) . COAL LI'CENSE:
LONG. ‘ ‘ " . LCGGED Ev: CCRE SizZé:

UNIT UNIT  THICKNESS SEMPLE ARKER RESCRIPTION ) :
WIARY 3] alhe] b .

S.C.A, NUMBER . 5
srom Ta Thick, Trua - S

31 ! 350.53 | 364.78 | 14.25 | 12.21 352.3 SPANDSTONE: - médium grained .3

Clight grey ' : .0

i ' 10% conglomerate lenses J72

joints at 719, 36° calcite  Box No. 129 71

355.4 T | 15

44

" — | | Box No. 130 e

358.4 ' 50

Box No. 131 .72

361.5 ~ .38

. Box No. 132 .68 !

364.5 shary floor contact Box No. 133 .12

o

364.76 | 366,28 | 1.50 | 1.29 MUDSTONE: _30%_Siltstone .60
' turbated ' .70

367.3 dark grev Box No. 134 .20
10% sand lenses ‘

minor pyrite




DIAMIOND DRILL CCRE LOG ROBERTSON RESEARCH {N.A.} LTD.
MG 30 , . ‘ SHEET No.t 28
¢ TOTAL DEPTH: BEARING: U T M,
FIED HOLE ANGLE: ELEV. COLLAR! COAL LICENSE:
LONG.: LOGGED B! CORE SIZE:
.. UNIT UNIT  THICKNESS ij,\\j;; | wanken CESCRIPTION | “Ci-—-‘-
From i) Thick, True : i RAR T
24 | 366.28 | 372.81 ! 6:53 | 5.97 SANDSTONZ:  fine grained .42
_20% siltstone .66
roderately turbated and crossbedded .66
minor pyrite ' .65
.63
370.3 gradational floor contact Box No. 135 .65
E L
Ld
.69
Box No. 136 .69
31 372.81 376.40 | 3.59 3.08 373.7 SANDSTONE: __fine grained .56
15% siltstone .08
 minor turbation .57
share flcor contact .64
Box No. 137 -89 .
.68
.27
24 376.40 377.68 1.28 1:17 376.7 MUDSTONE: 20% siltstone L7
. bedded .29
' | - .70
i! . gradational flecor contact Box No. 128 .22
i o : .
P 377.68 | 378.82 | 1.14 | 1.04 SANDSTONE: fire grained L .45
| - 15% siltstone, turbated | .68
3 = jointed at 24~ |
k : | ‘ i
736 | 378.82 379.86 | 1.04 .84 379.8 MUDSTONE: 30% siltstone .13
- . : turbated .47




DIAMOND DRILL CCRE LOG ROBERTSON RESEARCH (N.A) LTD.
Q39 . , : SHEET No 29
TOTAL DEPTH: FZARING: | U.T. AL
HOLE ANGLE: ELEV. COLLAR! ' COAL LICENSE:
LONG.: | LOGGED BY: ‘ CCR: SIZE:
o, UNIT UNIT  THICKNESS SAMPLE |\ oven - s o RICOVERY' |
2.C.A, — — —— — NUMBER ) - CISCRIPTIO ‘.h_..._.______..-fml — J
| B core badly broken, fault zone ! 440!
i | joints polished at 30°
' ‘ aradational floor contact
379.86 | 388.35 8.49 6.87 - SANDSTONE: fine grained 31
30% siltstone Box No. 139 .66
calcite -doints at 377 .06
382.8 _ minor turbaticn ‘ .29
) .49
.65
Box No. 140 .70
.07
.73
385.9 ‘ , .09
. .54
Box No. 141 1 .65
.72
: . .71
22 388.9 ‘ : .34
gradatioral floor contact .28 |
388.35 | 389.74 1.39 1.28 ' MUDSTONE: 20% siltstone : " Box No. 142 4 .64
} calcite joints polished at 43° ! .69
;‘ yniiom
' t gradational f{lcor centect
‘ | : : .
389,74 | 395.91 6.17 5.68 SANDSTONE: fine grained : .71
,_ 392.0 - - turbated : .66
! ' calcite Joints at 68°  Box No. 143 .70
i ' .70

g Mt



DIAMOND DRILL CORE LOG

TOTAL DEPTH:
HOLE ANGLE:
LONG:

SORERTSON RESEARCH (N.AL) LTD.

ZEARING:

SHEET

VLT

ELEV. COLLARS ' COAL LICENSE:
LOGGED BY: CORE Sizs:

UNIT UNIT  THICKNESS SAMPLE

NUMBER

]

Fram To Thick, Truh

MARKER

DESCRIPTION

N

Box MNo.

144

gradational floor contact

MUDSTCONE ¢

15% siltstone

395.91 | 401.47 | 5.56 5.12

uniform, massive Box No.

145

398.1

minor pyrite

minor calcite -"oints at 12O

polished at 207

401.1

gradational floor contact Box No.

146

SILTSTONES

15% mudstone lenses

20

401.47 | 414.50 113.03 [12.24

moderate bioturbation: Box No.

147

404.2

minor nolished joints calcite 10°,

)
35

Box No.

148

407.2

PR

ot e e e e i e e e e st i




CIAMOND DRILL CORE

TOTAL DEPTH:
HOLE ANGLE:
LONG.:

LOG

ROBIRTSON

RESEARCH (N.A.) LTD.

SHEET

S ULTUML
COAL LICENSE:

CCRE S1ZE:

New?

m
@]
]

UNIT

UNIT  THICKNESS SAMPLE

NUMBER
True

MARKER

 DESCRIPTION

RECOVERY |

Thick,

Box No.

149

.70

i o]
calicite fault zone 52

CL71

410.3

.70

.58

150

72

15

Rox No.

.70

£13.3

Box No.

151

414.50

420.55

6.05 | 5.84

MUDSTONE :

15% siltstone, massive, black

41¢.4

joints calcite 64"

polished 10°

miner pyrite

Box No.

152

419.4

Box No.

153

420.9

gradational- floor

19

420.55

2.82

SIITSTONE:  30% sandstone

2.98

422.5

turbated

Box No.

154

minor joints 70° quartz, calcite

4




DIAMOND DRILL CORE LOG RCBERTSON RESEARCH (N.A.) LTOL
MS 3D ' SHEET Not 32
TOTAL DEFTH: - BEARING: U.T. M '

. HMOLE ANCLE: ' : ELEV. COLLAR: COAL LICENSE!

LONG.: ‘ LOCGED bv: ‘ CCRE SiZ&:

UNIT UNIT  THICKNESS SAPLE P somerion . [ RECOVERY
NuvBER | T Sl |

From I Ta ThiTk, } Tron .

=2

gradaticral finor contact

b
Ly i— o

423.53 440,33 17.00: 16.07 425.5 SILLETOME:  30% mudstone Box No. 155 .66

bedded ' K .70

36 | .67
' 427.3 .38

gradational to 50% mudstcne D

Box No. 156 ey

B |

|

Box No. 157 W2

I
O
=N
[X9]
[
i

' 7
433.4 ' Box No. 158 .5

Box No. 139

436.5

.
I-Ik_

W]~~~
Wl Lo O | O

.
~J

.
SRR
[a3}

-Box No. 160

S e |
}—l

e
(1)
O
[92)
1w
o

Rt aankibal b
AR}

[
[e2]




DIAMOND CRILL CORE LOG

ROBERTSON RESEARCH (N.A,) LTO.

HOLE M5 39 SHEET 33
BATE TCTAL CEPTH: AEARING: U.T.M.
LaTE HOLT ANGLE: ELZV. COLLAR COAL LiCEnsE:
LAY LONG. LOGGED BY! CCRE SIZE:
r i i - R = RECOVERY
UNI i THICKNESS SAMPL ARLOVERY
. v UNIT THICKNES SAMPLE 1 vnarkes DESCRIPTION *
1L.CLAL | , NUMBER 7
| From To Thiric. True . AN
oolished joints 33° L .89
.67
| Box No. 161 .66
440.53 | 444.65 | 4.12 | 3.60 ° 4437,6 CORL: Gates "1" Seam .56 )
' ' L2560 daall 53
.62 dull soft, core loss .66
core loss .46
.61 dull Box No. 162 55
.10 40% ' 66
445,46 1.93  dell 50
.24 403 '
£44.65 1449.,8 4.1% 3.62 SANDSTONE: coarse grained, salt & pepper texture g2
-massive Box No. 163 .72
(Torrens Merker) 12
448.7 .70
- .57
t End of hole 449.8 Box No. 164 .53
T ;
i
e
j
i l
1 I
1 i - — -




MT. SPIEKER COAL PROJECT
A

DIAMOND DRILL "HOLE NO. MS-40

DRILLED FOR:  Ranger 0il 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 INTERSECTIQNS
‘ Interval {m)

C 16.15-19.69
B 55.31-58.47
A 71.00-72.00

Hormal,

Expanded.

Thickness

{m)

3.54
3.16
1.00
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GEOPHYSICAL LOGS

I\NTERVAL

SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY
% BULK DEI\.ISITY (GRAMS/CC) R 9% (M) MOIST ASHY% | VM.% F.C. % ' S 9 S.G
2 - vl B 3 - = 3 P s R N PLY | COMP % i IR IAREEA I -~
o S el S 5 3 3 3 3 S 2 3 o 3
T ? 1 1 1 I 1 1 T ¥ T 1 I
16.15m
239 0.26 | 239 0.7 | 79 |258 |656
T .
240 - 0.50 | 240 0.8 |57.2 |14.5 {27.5
?
21! 0.24 | 241 0.7 |14.8 |22.6 | 61.1
r, 3 -_——
242 = : 0.15 | 242 0.8 |57.3 | 15.7 |26.2
2u3 0.73 | 243 0.7 | 21.6 | 22.7| 55.0
244 :::-_-: 0.26 | 244 1.2 | 90.4]6.3 | 2.1
% .
zzs 0.33 | 245 0.7 | 1.1 |23.8 |64.4
Za6 — == S0.7 | 246 .2 {698 | 95 | 195
247 1.02 | 247 0.8 {14.2 |23.7 | 61.3
I9.69m — =
Prepared by : {
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— \
R% = RECOVERY — TOTAL SEAM ) MS 40 C SEAM
DATE: QCTOBER 1980 SCALE: 1:20 & PAGE | of |




GEOPHYSICAL LOGS ‘ lNTERMAL SAMPLE NO. AIR DRY BASIS
RESISTIVITY . RESISTIVITY
% BULK DENSITY (GRAMS/CC) [ R % (M) MOIST ASH°I/o V.M. % Fc.ot | s o Fs.| S6
- _ - - - - - - ; L_ - ~ (] ~ ~ n ° o " . O . . N [} P S N . .
8 5 8583 2 8 3 3 8 g B & 8 & PLY | COMP /o
T T|553| 1 T LI ] T 1 T 1 1 I T _l" J
|
248 : 0.37 | 248 1.4 |15.6 |20.3 | 62.7 i
!
i
|
| .
249 ‘ 0.99 249 P 2.3 21.1 56.5 1.5
!
250 [ 0.95 | 250 Lo | 71 |24 |67.4 6.5
‘!
}
y '
\ :
!
i
f
i |
251
i 0.85 | 251 0.9 | 48 |26.2] 68.1 8
Y ! (
58.47 ¥
i
!
]
|
{
l
Prepared by : ; ' ) '
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY — ———— | SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— '

R% = RECOVERY — TOTAL SEAM

MS 40 B SEAM

DATE: OCTOBER 1880 g SCALE: |: 20 PAGE | of |




YSICA
' GEOPHYSICAL LOGS | IINTERVAL SAMPLE  NO. AIR DRY BASIS
RESISTIVITY . RESISTIVITY .
|
BULK DENSITY (GRAMS/CC) R % (M) MOIST 9 o o o SG
= z = _ - - - ro 2 o ~ o ° PLY COMP ° ASH% | VM.% | F.C. % S % F.S.1. .
o 5 & 3 3 3 o 2 3 o 3 3
I I T 1 T 1 13 1 T I T L] h
j 0.46 | 252 0.8 | 8.4 {228 | 68 7.5
y 0.54 | 253 0.9 {18.6 | 20.8 | 59.7 6
|
{
t
4
i
|
‘.
i
‘
L t
!
i
1
;
{
|
i
'.
‘ »
!
|
i
§
Prepared .by : . ' |
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ' ’ SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — — - :

R% = RECOVERY — TOTAL SEAM MS 40 A SEAM

DATE: OQCTOBER 1980 SCALE: 1: 20 PAGE | of |




HCLE NO.:

I N

DATE

FiN:SHED

MS 40

LAT:  6107446.8 m

- TOTAL DEPTH:
HCOLE ANGLE:

LONG.: -

DIAMOND DRILL CORE LOG

74.80 m

601901.3 m .

ROBERTSON RESEARCH (N.A) LTD.

SHEET No.:

BEARING:
ELEV. COLLAR: . 1679.3 m
_ LOGGED BY! L. Tittle

Uu.T.M.
COAL LICENSE:
CORE Si2E:

B.C.A,

UNIT

UNIT

THICKNESS

SAMPLE

From

To

_Thick.

True

NUM3ER

MARKER

DESCRIPTION

Box No. 1

i1

1.06

13.76

13.51

SANDSTONE: medium grained, med grey

30% siltstone

moderate crossbedding & minor turbation

minor oxidized joints at 15° Box No. 2

4.87

7.92

Box No. 4

10.97

.67

Box No. 5

.69

gradational floor contact

.73

.72

14.02

.08

oxidized joints at 15"

b1

16.15

1.32

1.32

MUODSTONE: black, massive, 5% carbonacecus Box Ne. 6

.68

14.83

partings

.64 .




DIAMOND DRILL CORE LOG

ROBERTSCON RESEARCH (N.A) LTD.

HOLE NO.: MS 40 ‘ , SHEET No: 2
DATE OBEGUN: TOTAL DEPTH: 74.80 m BEARING: . U.T.M.
DATE FINISHED: HOLE ANGLE: ELEV. COLLAR! COAL LICENSE:
CLAT: LONG.: LOGGED 8y CORE SIZE:
- UNIT UNIT THICKNESS Sﬂ?MPLE MARKER SESCRIPTION RECOVERY
e B : NUMBER _ -
From To Thigk, True ‘ : : M. R,
4 16.15 19.69 3.54 3.53 - COAL: .26 80% bright Gates "C" Seam .67
| 17.06 .08 carb mudstone .48
.26 mudstone minor pyrite .06
.06  bone Box No. 7 .56
, .10 mudstone 61
| .24  20% minor pyrite .62
.15 mudstone .54
57 20%
06 60%
.04 bone
.06 80% 11
.21  mudstone
.05 bone
.33 40%
.07  mudstone
.34 70%
.19 40%
L ~ .20 80%
A2 20%
A5 0 40%
19.69 19.76 07 .07 MUDSTONE: carbonaceous 07
black
4 - 19.76 25.45 5.69 5.68 SILTSTONE: 20% sandstone, minor crossbedding 11
H minor turbation Box No. 8 .19
| 20.12 medium grey .43
A .66
.68
.72
Box No. 9 .58
i !




DIAMOND DRILL CORE LOG ROBERTSQON RESEARCH (N.A) LTD.
HOLE NO.: MS 40 : B SHEET New 3
ATE BEGUN: . TOTAL DEPTH: .74.80 m BEARING: , U. T.M.
DATE FINISHED: HOLE ANGLE: ELEV. COLLAR! COAL LiCENSE:
LAT.: LONG.! LLOGGED BY* COPE S$IZE:
oo UNIT THICKNESS zixgéé MARKER DESCRIPTION ECOVERY
From To Thick. T True . m, Far,
' 23.16 .10
70
minor joints 17° 71
.73
3 25.45 32.79 7.34 7.33 Box No. 10 .08
| | SANDSTONE: fine grained, 25% siltstone .59
| 26.21 light grey 17
‘ minor turbation & crossbhedding A6
minor joints 56° 71
sharp floor .71
Box No. 11 12
29.26 .39
.28
.70
. .70
Box No. 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 Box No. 13 .66
.21
8 34.41 34.90 0.49 0.49 SANDSTONE: medium grained, massive .49
licht grey
minor crossbedding
‘ : . sharp flcor
8 . 34,90 36.30 | -1.40 1.39 35.36 | MUDSTONE: 10% siltstone .03
black, massive .31
.33




DIAMOND DRILL CORE LOG .. ROBERTSON RESEARCH (N.A.} LTC.

HOLE NO.: MS 40 . : B SHEET Neio A
DATE BIGUN: o . TOTAL DEPTH: .. . 74.80 m- _ BEARING: CuTM,
DATE FINIGHED: © HOLE ANGLE: . | ELEV. COLLAR ' COAL LICENSE:
LAT: ' LONG.! : : ~ LOGGED BY! CORE SIZE:
UNIT UNIT THICKNESS SAMPLE : RECOVERY
B.C.A, NUMBER MARKER " T DESCRIPTION
From To Thick. ( True . m, g
‘ - | .70
' Pox No. 14 .03
4 36.30 37.40 1.10 1.10 . - COAL: .56  bone .60
: ] ' .02  mudstone .50
.05 20%
, : .48  B80%
4 37.4C | 38.00 0.60 | 0.60 ' MUDSTONE: _black, massive . .23
4 38.00 38.13 0.13 0.13 COAL: 80% . : .13
1.2 38.13 43.74 5.61 5.49 SILTSTONE: 20% sandstone, fine grained - .31
' ' 38.40 moderate turbated .04
dark grey ' ' .56
gradational flcor Box No. 15 72
‘ .69
. .67
41.45 ‘ : i .20
‘ . 40
Box No. 16 .64
.64
.70
.04
17 43,74 46,47 2.73 2.61 44.50 | MUDSTONE: minor turbation. .32
dark grey | .28
10% siltstone Box No. 17 Ik i
gradational f£loor .69
. : .73
j




| DIAMOND DRILL CORE LOG
HCLE NO.: MS 40

ROBERTSON RESEARCH {N.A.) LTD.

SHEET No.:
OATE BEGUN: * - i . ToTAL DePTH: . 74.80m - BEARING! U.T.M.
DATE FINISHED: HOLE ANGLE: ELEV. COLLAR: COAL LICENSE:
LAT. . \LQNGH 1.0GGED BY: CORE SIZE:
UNIT UNIT  THICKNZSS SAMPLE RECOVER?
B.C.A. NUMBER MARKER DESCRIPTION
From To Thick. True r, Res
2 46.47 47.79 1.32 1.32 ' -47.55 SANDSTONE: medium grained. .66
' ) Light grey Box No. 18 .66
moderate crossbedding
sharp floor
2 47.779 54.11 6.32 .32 ‘MUDS’IONEj: 30% siltstone 01
uniform .64
dark grey .63
. .66
50.60 Box No. 19 .47
' .06
.66
.66
.72
Box No. 20 .58
53.64 .30
.23
.70 ﬁ
4 | 54.11 55.31 1.20 1.20 MUDSTONE: uniform, 15% carbonaceous partings €0 10 am .70
Box No. 21 .50
4 55.31 58.47 3.16 3.15 : CORL: .06  bone Gates "B" Seam .11
' '56.69 .31 40% .46
.20 _ kone .10
.17 30% .08
.05 bone .67
.26 20% Box No. 22 .66
.09  bone .48
.22 40%



DIAMOND DRILL CORE LOG | , ROBERTSON RESEARCH (N.A.) LTOD.

HOLE NO.: MS 40 ' : A , - , SHEET No: 6
SATE. BEGUN: . . ToTAL ogPH: . . 74.80 m . BEARING o ‘ U T. M.
DATE FINISHED: ‘ HOLE ANGLE: . : ELEV. COLLAR: o COAL LICENZE:
LAT.: LONG.! : - LOGGED BY: CORE SIZE:
UNIT UNIT THICKNESS SAMPLE : RECOVERY
3.C.A. NUMBER MARKER DESCRIPTION
From To Thick, Trua . m, Rar
.12 bone
.11 60%
.02  bone
.20 60%
.50  40%
.08 bone
.15  80%
.06 20%
.24 60%
.15 40%
.17 80%
Floor
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
gradaticnal floor contact - .65 .
Box No. 23 .70
.68
62.79 .47
.16
.66
2 62.54 71.00 8.46 8.45 MUDSTONE: 20% siltstone - .08
_ dark grey Box No. 24 L35
65.84 uniform _ W73
.63
: .69
Box No. 25 : .65
.72




DIAMOND DRILL CORE LOG

ROBERTSON RESEARCH (N.A) LTD.

HOLE NO,t MS 40 - - N o SHEET No.t 7
DATE BEGUN: . . TOTAL DEPTH: .~ 74.80 m BEARING! . ' ' - UTLM,
DATE FiNISHED: o . HOLE ANGLE: ELEV. COLLAR: . COAL LICENSE!
© LAT: . LONG.S LOGGED BY: : CORE SI2E:
' : T RECOVER
UNIT L UNIT  THICKNESS SAMPLE N RECOVER
B.C.A : 1 NuMBER MARKER DESCRIPTION -
From To Thick. Teue e m. Rar
' 685
68 .88 .31
b.27
Box No. 26 L7l
.61
.71
71.93 .55
Box No. 27 .34
8 71.00 72.00 1.00 0.99 COAL: A5 80% Gates "A" Seam .24
02  20% ‘ .63
.02 80% .13
.27  80%
J12 dull
.19  80%
A3 40%
04 mudstone
.06 B0%
?) 1 P ‘ ] .
8 72,00 84.80 12.80 ¢ 12.67 SANDSTONE: medium to coarse grained 48
‘ massive : : .12
74.98 : Box No. 28 L8
Torrens Member ‘ .49
.66
. L7h
78.03 Box No. 29 .47
' ' .14
71
73
.68
o




MOLE NO.
DATE BEGUN:

MS 40

DATE FiNISHED:

LAT,:

. TOTAL DEPTH: .-
HOLE ANGLE:

LONG::

DIAMOND DRILL CORE LOG

.74.80 m

ROBERTSON RESEARCH (N.A_} LTD.

BEARING! -
ELEV. COLLAR:!
LOGGED BY:

U.T.M.

SHEET Nor B

COAL LICENSE!

CORE SiZe:

8.C.A,

UIY

UNIT  THICKNESS

From .

To

Thick.

True

SAMPLE
NUMBER

MARKER

DESCRIPTION

RECOVLAY

~
m, nic,

Box No.

30

.70

81.08

.06

.61

.69

.74

Box No.

31

.73

84,12

.31

.32

.68

.73

Box No.

£

.69

87.17

tnd of hole

.52

M
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SECTION
- 200
COOO0 [I
|
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PLAN ‘
|- 200 |
|
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5= .
ol
7 ‘ o—0""" \0/
6— Q d
TOP . o
SECTION ol ‘
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’_
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7 |
54 .
7 5 /O o
6—
TOP CENTRE . ~o \O /
SECTION o —0
3_
o
N o
0 20 30
95 |
] !
7 | .
& — ) .
BOTTOM CENTRE | ( Q
SECTION a o \
2 - .
= : o 0—C
T T 1
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A : |
8- .
7- |
E_
BOTTOM g :
SECTION :
N ' 0
37 | o o7
P i
O— /
1 = | O\O_—-—O/ \O
. 0 20 30

DISTANCE FROM PORTAL !N METERS

CHANNEL SAMPLE
0.5% .I5m

BULK SAMPLE

EACH RIB
.5 %x.75m

FACE @ 34m

SECTION AT CHANNEL SAMPLE

TOTAL THICKNESS

3.53 m

CQAL CLASSIFICATION LEGEND

{%  BRIGHT BANDS)

DULL 0-20 %
DULL BANDED
DULL & BRIGHT 40-860 %
BRIGHT BANDED 60-80 %
BRIGHT B0 -I100 %

2040 %

RAW COAL
AS REC'D
AsH| FsilvoL| s FSI SAMPLE
M 1% | % | % | % INTERVAL
o64|13.1| 7 |e3s|040| ToP
0.69|277| 6.5|203| 049 TOP
CENTRE
0.42 405 5 (182 |0.29 BOTTOM
CENTRE
042 1234|3.5 [21.3 032
BOTTOM
0.60 | 183|325 |22.8/034
0.76 [2861 4.5 224|038

_ : o :
PR o ke 2o {He

j—

RANGER OIL

(CANADA) LTD.

FREPARED BY ROBERTE RESEARCH [NORTH AMERIC &} LIMITEbW-
TO ACCOMPANY REPORT WNE Cto-1-1 —
MT. SPIEKER PROJECT
D SEAM ADIT DI
SECTIONS & PLANS
:—mem sv: N. Le GUYDER fgmgr OCTOBER 1980

MAP N2 .




SECTION AT CHANNEL SAMPLE

oCa0

—

j0ReTele’

TOP
SECTION

i 1 T T ST O & 2 + - B R + v

g —
? —
6 —
CENTRE 5

SECTION

2
2
i —

9—
8_
7 -

BOTTOM s -
SECTION 4
-
2—.

4 -

RAW COAL
AS REC'D
CHANNEL SAMPLE ' ASH FS| FS1 SAMPLE
@ 5S4 m . ____ M o/o ol'o INTERV‘\L
0.15x.5m
TOP
H FACE @ 63m
i
[ - T
50 85 &0
.34 1860 | 55 CENTRE
BOTTOM
TOTAL THICKNESS 1.34m
| =4 T
50 . Lis &0
BULK SAMPLE
2mx2m
COAL CLASSIFICATION LEGEND
{ % BRIGHT BANDS)
@ DULL 0-20 %
% - DULL BANDED 20-40 %
DULL & BRIGHT 40-80 %
BRIGHT BAMDED 80-5Q0 %
BRIGHT 80-100 %
\O\ /O
0=0
| | |
20 25 20

PR Y Npneos SoiRna
RANGER OIL (CANADA) LTD.
——) PREEPARED EBY ROBERTLON RESEARUCR  WORTH ANMER:CA | LIMITED — . "
/ TCOACCOMPANY RLPORT NG o 0-1-1
“ . -
AT N
° ‘\/ MT. SPIEKER PROJECT
° A SEAM ADIT Al
, ; , SECTIONS & PLANS
50 55 60 =
' brRews 8v - N. Le GUYDER 1 o:¢ DECEMBER 1980
MAR  ND



/
/
e
yd BULK SAMPLE
S L.OX 1.0m
/ |
% l I ]
Ci) _ -_J | |
********** 1
| _ 1 L
SECTION
I 200
CHANNEL SAMPLE
0.15% 0.5 m
FACE @ 26m

OOOOJ

coo0

FSi SAMPLE

INTERVAL

TOP

CENTRE

BOTTOM

N

PLAN

1:200

2 0 2 4 & g 12
s e e swrm— |

-
85—
7
&—
5 —
4 -
3
2
1 A

' [
& 8 1G 2 14 1 |18 2322

=
8
7
&
5
4=
3
21

I | 11
B 8 1 12 14 6 18 2022

o O/,.o-——O/O\O—O-O

| [ | 1 [ I T
5] 8 0 12 14 18 18 2022

DISTANCE FROM MERGE iN METERS

FACE @ 30.5m

-

=N

SECTION AT CHANNEL SAMPLE

SAMPLE |[—

No. =

RAW COAL
AS REC'D

M |ASHIFSI]IVOL| S FSI SAMPLE
Y | %S| % | % INTERVAL

TOTAL THICKNESS — 4.35m

068 [ 1655 6.5|23.0|037

062 131.3(19.1| 3 (043

0.65 | 21.7| 256 | 193 |0.39

Ce4 (14} 45 (23.3({044

TOP
048 | 9.3 i 6.5 |24.8|049

CENTRE
047 |69 75 (249|049
0.82| 90| 85 [24.8(0.53 BOTTOM

COAL CLASSIFICATION LEGEND

%  BRIGHT BANDS)

DULL 0-20 %
DULL BANDED 20-40%

DULL & BRIGHT 40-60 % .
BRIGHT BANODED 60-80%
BRIGHT 80 -100 %

VR M Soaker 803}9

- . ? |

RANGER OIL (CANADA) LTD.

7VPRI;F:A7RED 737‘( Ir::OiB”[-;li;T.FON RESEARCH [N-O.FIT;_TAMEHIC.‘{} LIMITE-E:J'——;
TO ACCOMPANY REPORT N2 C10-1-1

-[!._—_ — " —— — — ————

MT. SPIEKER _PROJECT

B SEAM ADIT B3
SECTIONS & PLAN

' ‘paTe. OCTOBER 1980

AL

orawn 8Y: N. Le GUYDER

i

MAP N2 |




/
/
/
~
”
~
%
e BULK SAMPLE
EACH RIB [XIm
|
1 f | I | L |
0 5 i0 5 20 25 30
SECTION
|- 200
CHANNEL SAMPLE
__ [ 05x15m
000 0d /”// b
T :
0T 00D ! i '5 FACE @ 32m
PLAN
| = 2C0
2z o 2 4 8 g 10
T p— T e
FSI SAMPLE
INTERVAL
9_
8_
?_
6 —
TOP 5 ! o
4 — | O-..\
3 T\O/ \O/ ]
2 !
' |
I T T T T T
5 10 15 2|o 25 ap
g —
5 o
7 ] %3/0\0/ O\O
6 ]
CENTRE 5
‘7 |
3 —
- |
| —]
I | | 1 1
5 10 15 2|o 25 30
o7 |
81 O —
Z: | N C—— o o0
BCTTOM 5 '
3 |
3 7 .
2 —
i -
H 1 | 1 | I
5 o 15 20 25 30

DISTANCE FROM PORTAL iIN METERS

SECTION AT CHANNEL SAMPLE

RAW COAL
(AS REC'D)
SAMPLE | — M ASH| FSi|voL| S FSI SAMPLE
INTERVAL| — % | %! % | % INTERVAL
8 . 0.42|23.0| 7 |21.4|078
0.51 | 1.9] 8.5 [24.9]0.53
TOP
0.58| 9.0| 7.5 |249.6/044
CENTRE
o0.23|78.7| Na | 9.5 |0.20
BOTTOM
0.43
046|197 4 |(22.30.38
0.98 |37.6| 2 | (94046
0.26 |21.7 | 6.5 |22.8(|0.75
TOTAL THICKNESS 3.87m ’
COAL CLASSIFICATION LEGEND
(%o BRIGHT BANDS )
DuULL O- 20 %
DL BANDED 20 -40 %
DULL & BRIGHT 40-8&0 %,
BRIGHT B&ANDED B0 -80 %
BRIGHT B0 - 100 %
- P2 . Spieker 80338

TO ACCOMPANY REPORT N2 Ci10-1-1
[ —————————————— ———————— S ——

MT._SPIEKER PROJECT.

C SEAM ADIT C2
SECTIONS & PLAN

RANGER OIL (CANADA) LTD.

PREPARED. BY ROBERTJON RESEARCH [(NORTH AMERICA) LIMITED -

DRAWN B.‘r: N, -Le GUYDER_ o

"pate: OCTOBER 1980




Pe. Mk Spicker BOCHA

'MT. SPIEKER PROJECT

APPENDIX C

COAL QUALITY ANALYTICAL RESULTS

- Prepared For:

ijrepéred By:

:Report No.:

Ranger 0il Limi

Calgary, Alberta.
T2P 0L4

Robertson Research Canada Limited

RRC/80/3014 " December .19, 1980

()BEH?I@&QE&



A
- GEOPHYSICAL. LOGS |INTERVAL SAMPLE NO. AlR DRY BASIS
RESISTIVITY , RESISTIVITY
% BULK DENSITY (GRAMS/CC) R% | M) MOIST ) o 9 o SG
- - : :I; N z - : = = - o E o ; 5 o PLY COMP o ASH% [ VM% | FC.% | S % F.S.L. .G.
—_—
A 90.00m 0000 —
p t T e —— -_ A
- "CORE L0SS 0.0Im !
( -
<§
Q | 99| 1.34 .4 fi12.6 [19.5 | 665 [ 0.55 | 1.5 |1.40
512 < R
™~
~
N i
Y e S A
91.34m AR T e
........... ~
I
T
. ]
Prepared by : .
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY  ———— - | SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— MS 34 A SEAM

R = RECOVERY — TOTAL SEAM

DATE: OCTOBER 1980 . SCALE: |: 20 PAGE | of |




CLITST ¢ RENTER 010 191 10D
CFFDSECT: RS 3h CGRL SANPLE , SEAN A Conp. -
Lis o 5882 -
READ REM AUALYSES
~0M % [MOIST. 2] ASKHE | vOL% | Feg $% | s.c. [r.s.1 !Hcl' ] gﬁgfé
e Iozel s less | ossliso | vzl 77 [ade
R N R T 0 Y I N R P
b st e ers | ose] - N db. |
SIZE AHALYSIS,a.d.b.: Sample crushed 10-9. SHM o
SIZE FRACTION |, ﬁ?;'
9.5 X 0.5 v4 | 8.6l 88.6"
0.5% % 0 .41 100.0
_.SINK-FLOAT ENALYSIS, 2. d.b. :
. A | | CUMULATIVE
S.G. FRACTION| W% | Asnz| sz | F.s.i. | - wig ASHY
- 1.30 8.7] 2.3 | o0.36] 2 8.7 2.3
"ol vso- .m0 fer3ler ] osel 12 ] 760 6.2
1,50 - 1.50 13.5(16.0 | 0.39 1/2 | 89.5 7.7
150 - 1.60 y.3|27.5 | 0.47 /2 | 93.8 8.6
1.60 - 1.70 2.2040.0 | - 0.37 1/2 | 96.0 9.3
.70 1.80 1.o|48.5 | 0.36 1/2 | 97.0 9.7
1 80~ 2.00 1.2]59.0 | 0.23] N.A. 98.2 10.3
4200 - 1.8]73.6 | o0.15] n.A. 100.0 1.4
FROTH FLOTATION TEST,2db: 0.5MM x O
, CUFULAT IVE
PRODUCT WT asHy | F.s.1. Wi LSRZ
STEGE | 35.5 7.9 ! 35.5 7.9
STAGE 11 6.7 15.6 1 2.2 9.1
TAILINGS 57.8 19.9 ] 100.0 15.4

‘

F.F. PAREMETERS:

. DDSAGE °

PULP DENSITY=10%

REAGENT =l :1=Kerosene :HMIBC
=0.5 1b/T.D.S.
CONDITIONING=60 seconds ‘
FROTHS- (I & 11) =50 seconds each

Biitey Coal .
& Ninerals Tesiing



’v"

ST o redGrr ot sk (
pRoJEcT: S 3% CORE SaMPLES , SEAM A
LA3 NO. 5682 -
AMALYSTS OF CLEAN COAL COHPOSITE % YIELD = 8“-[___
FOISTS | ASHE VM % | Feg , S% | P% £.5.1.15.6. | H.6.1.1 CALC. BASIS
1.3} 7.8 1 20.5}170.4 ]0.52 . 1.36 82 a.d.b
'--—_-—-——.______k e e —— — PRSI PR SR E—— o — et e . ke A * . b i s il
L /-9 j20.8171.310.531 @ [- - . d.b.
DILATATION TEST
s.T.(°C) MDT(°C) M.C. % M.D.% G. NUMBER
455 - 3 - -
pL8g°
GIESELER FLUIDITY TEST
DDPM  ITEMP(°C)
START NON.
MAX 1 MUM AGGLOME -
FINAL RATING
RANGE =

Sample for petrographic analysis prepared.

C.C. Hake-up
combined with 0.5 MM froth for

9.5 MM x 0.5 ¥ Float @ 5.

seconds.

Birtley Coal

& Minerals Testing

Y e ™ et e yh v nTkty



GEOPHYSICAL LOGS '
' |INTERVAL SAMPLE NO. AIR DRY BASIS
RESISTIVITY | RESISTIVITY ,
|
g BULK DENSITY (GRAMS/CC) o l R% | (M) M0°|ST ASH% | VMM% | FC.% ] S % | FS.i. ] SG
g z sl 2B 3 z g 3 2 g 8 & > & & PLY |COMR | %
T T 1 T T T T =T T T T T ll
\_:_: e :
61 40m — = . —_— !
; {
|
33! CORE LOSS O.18m !
;
|| 89 | 1865 | 33 0.4 | 153 | 215 628|048 ] 65 { 1.4
| .
) |
—~ i
- "“-._____ .
A —— *
— !
j 63.05 m [ T T ;
( """ T T —— l
) }
!
!
!
i
!
}
[
;
Prepared by : -
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY j . SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— ’ MS 35 A SEAM
R% = RECOVERY — TOTAL SEAM
DATE: OQCTOBER 1280 SCALE: |: 20 PAGE | of |




CCLINNT -

RANGER OFL LIMITED

FROMECT: MS 35 Core Sample(
LAB NO.t 6180

SEAM

HEAD 'RAW- ANALYSIS

T CAIC.

— :
| ADM%  MOIST% | ASHS | VOL% | F.C.%) S% | S.G. F.5.7. | ucr  BASTS

2.6 | 0.4 | 15.3] 21.5] 62.800.48|1.41 | 6 1/2 77 | a.d.b.

3.0 | 14.9) 20.9| 61.2] 0.47] - - - a.r.b.

15.4| 21.6] 63.0}0.48] - - - d.b.

SIZE ANALYSIS,a.d.b.:Sample cyushed to-9.5MM

CuM

STZE FRACTION WT% | WT%
9.5 MM X 0.5MM 76.1 76.1
0.5 MM X O 23.9] 100.0

SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM . |
§.G. FRACTION WT% ASH% 5% F.S.I. EEEULATigﬁ%
- 1.30 34.1 | 3.7 0.55 | 9 34.1] 3.7
0 1.30 - 1.40 36.6 | 7.9 0.45 5 70.71 5.9
1.40_ - 1.50 10.7 §15.3 0.41 | 112 | s1.4] 7.1
1,50 - 1.60 1.9 |2a.0 | 0.37 | 13/2 | 83.3] 7.5 |
1.60 - 1.70 1.7 }33.3 0.29 | 1 85.0{ 8.0
1.70 - 1.80 2.2 |42.2 0.22 | 1 87.2 | 8.9 |
1.80 - 2.00 3.9 149.1 0.13 1/2 | 91.1)10.6
+2.00 8.9 }79.2 0.11 | N.A. 100.0 | 16.7
FROTH FLOTATION TEST,adb:0.5MMX0
PRODUCT WT% AsHs| 5% | F.s.1. _ﬁ%gmglﬁiéﬁg_.
STAGE 1- 52.3 1 6.5 | 0.48 | 9 .52.3] 6.5
STACE 11 11.9} .71 o9.50 | 81/2 | e4.21 7.1
| TAILINGS - 35.8 [17.5 | 0.50 | 7  100.0 | 10.8
F.F. PARAMETERS: Pulp Density = 10% o
o Reagent = 4:1=Kcrosene :MIBC
Dosage = (.5 1b/TDS '
Conditioning = 60 seconds
~Froths{l & 11} = 60 seconds each

Birtley Coal

& Minerals Testing

AN LA R WIS RTRE L ANE S TR LTD



. GEOPHYSICAL LOGS -;
| : INTERVAL| SAMPLE NO. AR DRY BASIS
RESISTIVITY RESISTIVITY l,
g BULIK DENSITY (GRAMS/CC) A Y R MOOIST ASH% | VM.% | F.C.% | S. % | FS.IL | S6.
8 5 sl B 2 3 8 E 3 8 g &8 8 8 8 PLY [COMR | %
———— T T oz 00 3 T T T T T T Pl | T T T T
\—\ I —— A
— \
D !
b |
CORE LOSS O.i4m ¢
349 956 | 1.38 | 349 05 |13.9 |208|64.8| 050} 55 | 139
~ -
_/_/__’:1 T — — : 4
R o944t [ . _ ———
. "L —— \
? ~
/
1
]'
i
?
4
K
Prepared by : - j .
. ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ~ ————— - SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— ; MS 36 A SEAM
R% = RECOVERY — TOTAL SEAM ! ,
DATE: QCTOBER 1980 ‘ SCALE: 1:20 PAGE | of |




RANGER=HT L LIMITED

CLIENT ¢
PROJECT, M5 30 Core Sumple(. SEAM A COMP. (_
LAB RO.: 6186 |
HEAD RAW ANALYSIS
B ] o T - o CAlC.
| A% MOIST% ) ASH% | VOL% | F.C.%| 8% | S.G. | F.S.1. | HGI RASIS
0.8 0.5 13.94 20.8 | 64.8 }0.50¢ 1.39¢1 5 1/2 83 a.d.b.
1.3 13.8] 20.¢6 64.3 0.50 - - - a.r.b
14.0} 20.9 §65.1 | 0.50 - - - d.b.

SIZE ANALYSIS,a.d.b.:

Sample crushed to-9.5MM

CUM
SIZE FRACTION wry | Wr%
9.5 MM X 0.5MM | 85.2 | 85.2
0.5 MM X 0 14.8 | 100.0
. ___SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM
_ S.C. FRACTION wrs | oasms| s |ps. e Taos
- 1.30 34.1 4.6 0.48 | 8 1/2°| 34.1 4.6
1.30 - 1.40 42.1 8.3 | 0.43 3 76.2 | 6.6
1.40 - 1.5%D 10.2 16.1 0.44 2 86.4 7.8
1.50 - 1.60 5.6 1229 | 0.44 | 11/2 | s0.0] 8.4
1.60 - 1.70 1.7 31.5 0.47 1 91.7 8.8
1.70 -~ - 1.80 0.6 | 50.8 | 0.43 1 92.3 9.1
1.80 -~ 2.00 1.3 60.0 0.30 1 93.6 9.8
+2.00 6.4 81.7 0.14 | N.A. 100.0 { 14.4
FROTH FLOTATION TEST,adb:0.5MMx0
PRODUCT WT% AsHs| s% | F.s.1. wggMUIAIéEE
STAGE 1 69.2 1_6.8 0,49 8 1/2 69.2 6.8
STAGE 11 16.4 9.8 0.49 7.1/2- 1 85,6 7.4
TAILINGS 14.4 | 24,2 0.37 4 1/2 1100.0 9.8
F.F. PARAMETERS: Pulp Density 10%
' Reagent = 4:1=Kerosene:MIBC
Dosage = 0.5 1b/TDS
Conditioning = 60 seconds

Froths(l & 11)

i

60 seconds each

Birtley Coal
& Minerals Testing

SIS O GRE AT WESTSTER INIR S W S D



GEOPHYSICAL LOGS

llNTEF\’\.’AL

- SAMPLE  NO. AIR DRY BASIS
RESISTIVITY RESISTIVIT !
% BULK DF*.< "1 R As/C0) R %, (M) MOIST
3 M T SRS % ) o o )
- ——1 3 | i _ : ° i : s sy oz b oy |come | o |ASH% |vM% |FC %] s % [ s | s&
o e o LB S e e o e
[ e
i22.54m - —
00 | 1.34 | 321 04 |21.3 ler2]o073]| s 1.36
i
‘l
e _-‘-‘ —_—
e
~N
|
f
E
i
i
|
!
' i
|
t
|
f .
{
4
|
Prepared by : :::'
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY T SEAM SECTION AND ANALYTICAL DATA
‘ BULK DENSITY — —— * MS 37 A SEAM
R% = RECOVERY — TOTAL SEAM 5
DATE: OCTOBER: 1980 SCALE: 1:20 PAGE | of |




CLIENT

: RANGER U1, LIMITED

PROJECT: MS 37 Core SHmplc{, SEAM A COMP. : (
LAB NO.: 6187
HEAD RAW ANALYSIS
T 7 T eme T
ADM%  [M01ST% | ASH% | VOL% | F.C.%| S% [S.G. | F.S.I1. | HGI BASTS
0.5 0.4 {11.1121.3 |67.2 {0.73] 1.3¢] 5. 80 | a.d.b.
0.9 | 11.0) 21.2 .[66.9 | 0.73 - - - a.r.b
, 11.1] 21.4 [ 67.5 [ 0.73 - - - d.b.
SI1ZE ANALYSIS,a.d.b.:Sample crushed to-9.5MM
CUM
S1ZE FRACTION WF% | WI%
‘9.5 MM X 0.5MM 84.41 84.4
0.5 MM X 0 15.6 | 100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM
. CUMULATIVE
~ 5-G. FRACTION WT% ASH%| S F.8.1. | wrs ASH%
- 1.30 23.2 3.0 | 0.57 9 23.2 ¢ 3.0
1.30 - 1.40 54.1 7.6 0.45 3 1/2 77.3 6.2 |
1.40 -~ 1.50 13.3 | 17.4 0.54 1 1/2 90.6 7.9
1.5 - 1.60 3.7 | 26.5 0.54 1 94.31 8.6
1.60 - 1.70 1.2 | 37.4 0.65 1 95.5 9.0
1.70 - 1.80 0.7 | 48.8 0.95 1 96.2 9,2
"1.80 - 2.00 1.4 | 56.6 1.06 1 97.6 9.9
+2.00 ' 2.4 | 71.0 2.14 1 N.A. 100.0] 11.4
FROTH FLOTATION TEST,adb:0.5MMx0
- CUMULATIVE
PRODUCT WT% asns| s | r.s.T. [wWrs | AsHS
STAGE 1 65.1 6.1 0.59 9 65.1 6.1
STAGE 11 13.5 } 8.4 55 | 8 78.6 | 6.5
TAILINGS 21.4 16.2 0.61 5 1/2 100.0 8.6
E_F. PARAMETERS: Pulp Density = 10%
' Reagent = 4:1=Kerosenc:MIBC
Dosage = 0.5 1b/TDS '

Conditioning

1
4
0
6
Froths{l & 11) 6

i

0 seconds

0 seconds each

Birtley Coal
& Minerals Testin

AU INIOY G Ry AT W NTSRE EL PN 2T RS YD

o
o



GEOPHYSICA 3 ~
EOPHYSICAL LOG . INTERVAL| SAMPLE NO. AR DRY BASIS

RESISTIVITY RESISTWVITY 1

% BULK DENSITY (GRAMS/SC) { R ¥, (M) MOIST 3 ° o $.6

5 - - g - = P - - - - ~ s N : w o PLY COMP 0/; ASH Yo VM. 7o F.C. % S % F.S.1 -2
[ 8 = o 5 & 3 3 S 5 a ol o 3 3
F?' T T T - 1 T “T T T T T T T /I/ T
— 111.80m Py - :
2_\: 30 = |
| <rb b\ |

. 1]
! 1
|
1943 | 1.90 | 333 0.4 {207 [18.5 |60.4 | 0.48 .46
333 i :

= _ ’
— _.1 *
= M- 3
X CORE LOSSD.OBE‘-“—'""‘*-...____‘ |
/ W3, 20m e T - ,
~ ~ .
.‘
i
{
|
l
¢
t
|
!
}
Prepared by : ]

ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY -j SEAM SECTION AND ANALYTICAL DATA

BULK DENSITY — —— MS 3 S M ‘
R% = RECOVERY — TOTAL SEAM 8 A SEA
DATE: QCTOBER 1980 SCALE. 1:20 PAGE | aof |




CLIRNT ¢ RANGER O1L LiMITED

PROJECT. MS 38 Care Snmp]c(

LAB NO.t 6103

SEAM

A

CoMP.

HEAD RAW. ANALYSIS

- | I e
ADMS MOIST% | ASHS | VOL% | F.C.%| S% |S.G. {F.S.I. {HGL | BASIS
3.4 | 0.4 | 20.7)18.5 [60.4 {0.48| 1.46 s. [ 82 | a.d.b.
3.8 | 20.0}17.9 ]s8.3 {0.46] - - _ a.r.b.
20.8 18.6 [60.6 |0.48} - - - d.b.

SIZE ANALYSIS,a.d.b.:Sample crushed to-9.5MM

—_—

F.F. PARAMETERS:

CUM
SIZE FRACTION wrs I wrs
9.5 MM X 0.5M4 | 82.7 82.7
0.5 MM X 0 17.3% §100.0
____SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM :
CUMULATIVE
S.G. FRACTION WT% ASHZ | S% F.S.1. | Wr% | AsH%
- 1.30 29.5 3.8 0.49 9 29.5 3.8
1.30 —_1;50 3.9 8.0 0.41 3 66.4 6.1
1.40 - 1.50 10.0 | 1%.9 0.41 1 1/2 76.4 7.2
1.50 - 1.60 2.4 | 22.6 0.34 1 ' 78.8 7.6
1.60 - 1.70 1.5 } 33.1 0.33 1 80.3 3.1
1.70 -~ 1.80 0.8 ) 45.7 0.33 1 81.1 8.5
1.80 - 2.00 1.1 } 58.7 0.24 1 82.2 9.1 |
+2.00 17.8 | 83.7 | 0.08 | N.A. 100.0 | 22.4
FROTH FLOTATION TEST,adb:0.5MMxO
| CUMULATIVE
PRODUCT TS asus| s& tF.s.r. wrs | AsHS
’ TATLINGS 30.4 24.5 0.44 6_1/2 100.0 131

Pulp Density

Reagent
Desage

Conditi
Froths(

i

oning

16 11)

nonounon

0

0.5 1b/TDS
60 seconds
60 seconds each

10% .
4 1=Kerosene :MIBC

Birtley Coal
& Minerals Testing

DI LREAT WIST ST R ISR N Teiks 1 T0



GEOPHYSICAL LOGS

RTERVAL

of

SAMPLE NO. AIR DRY BASIS’
RESISTIVITY RESISTVITY
BULK DENSITY (GRAMS/CC) . R <, (M) MOIST q o o ° G
- _ _ _ i . . N sy lcomp | o |ASH%|vM% |FC % s % | Fsi | S6.
& a & 3 S 3 S 3 1 > 3 2
T T ] 1] T L Ll L} L} I 1 L)
' 0.46 | 252 0.8 | 8.4 |228 ] 68 7.5
0.54 | 253 0.9 |18.6 | 20.8 | 59.7 6
3
|
|
A
)
4
Prepared by : y ,
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ; SEAM SECTION AND ANALYTICAL DATA
Pz BULK DENSITY — —— . :
R% = RECOVERY — TOTAL SEAM 5 MS 40 A SEAM
DATE: .QCTQBER {980 E SCALE: 1: 20 PAGE | {




CLIERT

RANGER OIL LIMITED

PROJECT: MS 40 . CORE SAMPLE ,SEAM A CoMP.
LAB NO.: 5817
Analysis of Clean Coal Composite . % Yield = ; 86.8
MOTST. %} ASHZ | VM | FC% | s% P% F.6.1.15.6. | H.G.IlcALC. BASIS |
0.5 | 8.2 | 22.9]68.4|0.48] 45 6 1.34 {75 a.d.b.
8.2 | 23.0]68.8]0.48 - - - d.b.
DILATATION TEST
s.T.{°C) MDT{°C) H.C. % M.D.% G. NO.
374 473 23 45 1.039
GIESELER FLUIDITY TEST
DDPM TEMP(°C)
START ] Li9
MAX 1MUM 609 470
FINAL 0 508
RANGE = 89
Sample for Petrographic analysis prepared.
C.C. MAKE-UP 9.5 MM x 0.5 M FLOAT @ 150 5. g,
combined with 0.5 MM froth for 120 seconds

Birtley Coal

a

HES S A £ 3 Y

& Minerals Testing .

(AN N R N ] 1



CLIERT : WARGER OIL LIXITED
- PROJECT: 1S 40 CORE SAMPLE , SEAM A conp.
LAB WO.: 5817
HEAD RAW ANALYSIS |
T *] _ _ T “Teate. ]
RDM % [MoIsT. 2} AsHy Jvorg | Fcz | sz | s.6. Jr.s.t. et | Basis
0o 1&.0_ 22.h | 63.1] 0.48 | 1.39 | 6 7| a.d.b.
| 2 13.7 1 22.0{ 61.8) 047 | - - - a.r.b.
l 141§ 22.5 | 63.4] 0.48 | - - AN S
SIZE ANALYSIS,a.d.b.: Sample crushed to-9.5MM N
SIZE FRACTION | oo §$§"
9.5MM X 0.5 MM 87.9 87.9
0.5M x O 12.1] 100.0
SINK - FLOAT ANALYSIS,adb:9.5MMx0.5MM .
] CUMULATIVE
S.G. FRACTION| 7% ASHE | F.S.A WT% ASH%
] .30 | 170 | 30 |9 171 31
1.30 ~1.40 £0.0 ] 8.1 7 771 7.d_q
1.40 ~1.50 | 44,1 | 16.6 | 1 1/2 | 88.2 8.2
| 130 ~1.60 2.1 1 253 |1 90.3 8.6
B0 o ] 36 1 91.3 " 8.9
i.70 -1.80 1.3 L1.0 1 92.6 9.4
1.80 -2.00 6. | 55.6 {1 94.2 10. 1
+ 2.00 5.8 | 78.2 1/2 1100.0 Vi)
FROTH FLOTATION TEST,adb: 0.5MM x O
CUMULAT IVE
PRODUCT Wi asHz | F.S.1. Y W% | ASH%
cTAGE | 83.7] 7.0 |8 | 3.7 | 7.0
STAGE 11 13.01 9.2 | 71/2 | 76.7 | 7.4
TAILINGS 23.3.120.2 6 100.0 110. 4

"F.F. PARAMETERS: PULP DENSITY=10%

REAGENT =h:1=Kerosene:MIBC
DOSAGE - =0.5 1b/T.D.S.
COND)TIONING=60 seconds

FROTHS (1 & 11} =60 seconds each

Birtley Coal
& Minerals Testing

P O N T E R LT EIEL VR PR F



GEOPHYSICAL LOGS

RESISTIVITY ‘ RESISTIVITY , I\NTERVAL SAMPLE NO. AIR DRY BASIS

—40t'1
=10s'1

09
L (+7%

@ w
[=] [»]
T 1

7 MOIST

3 BULK DENSITY (GRAMS/CC) R ¢ M) . o /M. G0 o 5 1. S
- = kR’ _ o o " : S I M oy lcome | o |ASH%]VM% [FC.% | S % | FS.1 | SG
¥ 1 —_ I | T I

g

P

|
\ 022
\-1
\

72.

— N

"\

o

\ // \"“‘V/\/\J \
L |
J oF |

0 ) ;] 99 | 4.4 | si0 1.0 | 153 | 209|628 040} 2 [1.43

-

.
\

{
/

{ | |
: |
( .

Prepared by :

ROBERTSON RESEARCH CANADA LIMITED —RESISTIVITY - ] SEAM SECTION AND ANALYTICAL DATA

BULK DENSITY — —— | | MS 34 B SEAM
R% = RECOVERY — TOTAL SEAM

DATE: OCTOBER 1980 ; SCALE: (:20 ) PAGE - | of 2




GEOPHYSICAL LOGS
,’ NTERVAL] SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY ;
[ .
g 1. MOIST
- - —~ 3 _ i ) BULK DENSTY @RAMS/CC) 0 o P R% | (M) pLy |comp | o |ASH% |VM% [ FC.% | S % | FS.I S.G.
3 5 8 3 2 8 3 3 8 8 3 8 g -8 - °
T 1 1 % I 1 1 T 1 1 T T 1 T; ’
{
/_-_— -.‘ — — 4-_- 4
- 76.73 E—_E:E T ——— a
T R
|
I
|
]
\; \
1
¥
1
}
3
i
[
Prepared by : )
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY | SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— ] MS 34 B SEAM
R% = RECOVERY — TOTAL SEAM
. 9
DATE: OCTOBER 1980 SCALE: 1:20 PAGE 2 of 2




CLILNT ¢ BEL000R QL [ IED ; :
CPEDUECT 1S 3k CURL SIRPLE , STA B LowP.
LB RO __“__5_6_8§ . '
HEAD BEW LNALYSIS
o o T ] feare
REn 4 [RDIST % ASH%mJ voLy | Feg 5% S.G. |F.S.1. HGI | BaSiS
12| 1o ] s3] z0.9 | 62.8] o.ho] v.uz| 2 - 79 | a.d.b.
_ 2.2 | 15.1] 20.6 | 62.1] o.k0] - - -~ ] Tarib
15.5] 21.1 | 63.4] o.40 - - r'“hf' d'b.
SI1Z2E ARALYSES,a.d.b.: Szmple crushed to-9.5MH
S B CUM.
SIZE FRACTION TS 1%
9.5HH X 0.5 MH 82.8] 82.8
C0.5MM x 0 17.2] 100.0 |
_ SINK-FLOAT ANALYSIS,a.d.b.:
- | |_CUMULATIVE
S.G. FRACTION| WTZ | ASHZ 5% F.S.1. WT% ASH%
- 1.30 10.6| 3.2 o0.39] " 8172 10.6 3.2
.30 - y,ho .| 52.9] 6.1 o0.32} 1172 63.5 5.6
| 1.40- 1.50 -} 13.9] 16.91_0.32] 1 72.4 7.6
1.50 - 1.60 9.6] 24.6} 0.24 ] -~ 87.0 9.5
1.60 - 1.70 4.4t 30.4F 0.27] 1 91.4 10.5
1.707 1.80 2.4 39.2) 0.23 ) 93.8 1.3
1 80~ 2.00 3.3} 53.5} 0.16 1 97.1 12.7
+2.00 - 2.9) 75.9) _0.08} " 1/2 100.0] _14.5
FROTH FLOTATION TEST,adb: 0.5MM x O
: CURULAT IVE .
PRODUCT WTZ ASKZ F.S. 1. WTZ £SHY,
STAGE | 56.0 8.9 5 56.0 8.9
STAGE 11 13.8 | 15.0 2 1/21 69.8 | 10.1
TAILINGS 30.2 } 31.2 ) 100.0 | 16.5

F.f. PARAMETERS: PULP DENSITY=10% _
REAGERT =h:}=Kerosene:MIBC
" DOSAGE - =0.5 1b/T.D.S.
CONDITICNING=60 seconds
FROTHS (1 & 11) =60 seconds each

Burtley Coal |
& Minergls Testing



CeLtenT oremsir orL Lol

PROJECT: H5 34 CORE SANPLES

—— e

LAB NO.: 5683,

SEAM

EHALYSIS G CLEAN COAL COMPOSITE Z YIELD =

T "]

5 {ASHE VM % | FCE | SR

-
&

F.s.1.]5S.G, H.G.FI.

CALC. BASIS

0.5 | 8.0 |22.3| 8.80.40

2. 1.36| 81

J 8.1 |22.5| 69.4f0.40

5.7.(°¢C) Hmr("c)g1

DILATATION TEST

H.C.

&0

M.D.% G. NUMBER

422 -

10

@479°

GIESELER FLUIDITY TEST

DOPM FTEMP(°C)
-
STARY R 455
BAXITHUM 1 475
FINAL 0 ‘ 492
RANGE = 37

Sample ‘for petrographic analysis prepared.

C.C. Make-up __ - 9.5 MM x 0.5 M Flost @ _ 1.50  S.G.

combined with 0.5 MM froth for

120

saconds.

Birtley Coal
& Minerals Testing

Forgqnee 2letrsatic



CLIENT § RENGER OTL LIMITED

-

FROJECT: MS 34 CORE SAHPLES , SEAM .

o e e

LAB HO. - 5683

LNALYSIES OF CLEAN COAL CCHMPOSITE % YIELD = 64 .

BOVSTS JASHZ VM % | FCZ $% F.S.1. CALC. BASIS
{09 | 7.7 [22.2]69.2 |o.39 3 . a.d.b.
/.8 1 22.4] 69.8 0.39 . __.4.b. - |
1

DILATATION TEST

S.7T.(°C) HMDT(°C) M.C. % | M.D.% G. NUMBER
h25 - N | - -
e500°

£.C. Make-up - = 9.5 MM X 0.5 M Floats @ _ 1.50 S.G.

Birtley Coal |
& Minerals Testing



GEOPHYSICAL LOGS
[NTERVAL SAMPLE NO. AR DRY BASIS
RESISTIVITY RESISTIVITY I
[ !
5 o MOIST
- - ~ 3 _ _ ) BULK DENSTY RIS /) e ™Moy [come | o [ASH% |VM% [FC.% | s % | Fs1 | s6.
— it ———F—
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GEOPHYSICAL LOGS

« NTERVAL| SAMPLE NO. AIR DRY BASIS

RESISTIVITY RESISTIVITY - J.
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SCLEENT ¢ RANGER O1L LIMITED
/ : .
PROJECT: M5 35 Core Samplegi SEAM B coMP. (

LAB NO. 6181

HEAD RAW- ANALYSIS

: ' . _ CALC.

ADM%  MOIST% )] ASH% | voL% | F.C.%| S% | S.G. F.S.I. | HGI BASTS
1.0 0.4 {12.2¢ 23.35] 64.110.38] 1.39] 5 1/2 78 a.d.b.
1.4 } 12.1 23.1| 63.410.38 - - e a.r.b.

12,21 23.4] 64.410.38 - - - d.b.

S1ZE ANALYSIS,a.d.b.:Sample crushed to-9.5MM

| CUM
SIZE FRACTION WT% | WT%
9.5 Mv X 0.5y | 86-2 | 86.2
0.5 MM X 0 13.8 | 100.0
] SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM
. S.G. FRACTION WT% AsH% | 5% F.S.1. §$ZULATigS%
- 1.30 38.8 3.6 0.44 | 8 1/2 38.8 3.6
1.30 - 1.40 | 26.5 | 7.8 | 0.31 | 3 65.3] 5.3
1.40 - 1.50 15.3 | 15.9 0.28 1 1/2 80.6 7.3
1.50 - 1.60 8.5 23.4 0.21 1 89.1 8.9
1.60 - 1.70 3.9 ] 29.3 ] 0.10 1 93.0 9.7
1.70 - 1.80 2.4 35.1 0.12 1 . 95,41 10.3
1.80 - 2.00 3.1 42.2 0.09 S 1/2 98.5 | 11.3
+2.00 1.5 59.8 0.08 N.A. | 100.0] 12.1
FROTH FLOTATION TEST,adb:0.5MMx0
PRODUCT. . Wr% ] ASH%{ S% | F.S.1. wggMUIAzégg
STAGE 1- 49.2 7.2 0.38 9 49.2 | 7.2
STAGE 11 9.9 9.9 0.34 8 1/21 59.1 7.7
TAILINGS 40.9 13.2 0.34 7 100.0 9.9
F.F. PARAMETERS: Pulp Density = 10% _
Reagent = 4:1=Kerosene:MIBC
Dosage = 0.5 1b/TDS .
Conditioning = 60 seconds

Froths(1l & 11) 60 seconds each

Birtley Coal
& Minerals Testing

ALV IRO L LRE AT RN TARTERE NI TR LD



GEOPHYSICAL LOGS

f NTERVAL] SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY ! ,
% BULK DENSITY {GRAMS/CC) R (M) MOIST 9 0 ol g e | S.G
_|
- = L . _ _ 2 : ’ v v ¢ » s R% piy lcome | o |ASH%|vM% [FC.% | s % | FS.) G.
3 = B 2 S S 3 3 2 5 3 3 S 3 3
T T E‘EE&E 1 T L T ¥ T -;l/ /I/ 1 1 ¥
72.65 EZCST] e t
ﬁ_\;‘? = // ; A
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¥ C—=¢ - ‘
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e
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GEOPHYSICAL OGS ]NTERVAL SAMPLE NO. AIR DRY BASIS

RESISTIVITY RESISTIVITY
% BULK DENSITY {GRAMS/CC) | R % (M) MOIST ) o) o ° S0
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CLIENT @ RANGER 011, LiHITEQ
PROJECT; 25 36 Core Sample(‘ SEAM B CoMP. ‘ (
LAB NO.: 6185 '

T . R

ADM% [MOTSTS | ASHS | voL% | F.C.3| 83 |sS.6. [ F.S.T. |HGI BASTS
1.2 ] 0.6 | 12.6]22.3 lea.5 |0.35) 1.38) 6172 | 84 | a.d.b.
1.8 ] 12.4) 22,0 {63.8 |0.35( - - - a.r.b.
12.7] 22.4 | 64.9 Jo.35] - - = d.b.

SIZE ANALYSIS,a.d.b.:Sample crushed to-9.SMM

COM
STZE FRACTION WT% | WT%
9.5 104 X 0.5MM | 80.7] 0.7
0.5 MM X O 19.3 | 100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.S5MM ,
§.G. FRACTION WTS ASHS | 8% F.S.1. ggZULATiEE%
- 1.30 30.2 ] 3.5 | 0.35 | 9 30.2 | 3.5
1.30 - 1.40 _ 8.8 1 5.9 | 0.30 | 7 69.0 | 4.8
1.40 - 1.50 12.8 | 15.2 | 0.27 | 11/27]81.8 | 6.5
1.50 - 1.60 6.7 | 23.3 0.22 1 38.5 7.7
160 - 1.70 3.4 § 31.8 | 0.22 | 1 91.9 | 8.6
1.70 - 1.80 1.8 | 37.5 | 0.14 | 1 93.7 | 9.2
1.80 - 2.00 - 1.9 | 45.9 | o0.08 1/2 195.6 | 9.9
+2.00 4.4 | 77.4 ] 0.08 | N.A. |100.0 |12.9
FROTH FLOTATION TEST,adb:0.5MMx0
PRODUCT — °  }yps | asws| s% | F.S.I. W§EWM1A§§§§
STAGE 1 7591 7.3] 032 81/2 | 75,91 7.3
STAGE 11 9.8 } 14.9 § 0.31 | 61/2 | 85.7} 8.2
TATLINGS 14.3 | 31.5 § 0.30 | 213/2 |100.0] 11.5]
F.F. PARAMETERS: Pulp Density 10%
Reagent = 4:1=Kerosene:MIBC
Dosage = 0.5 1b/7TDS
Conditioning = 60 seconds

Froths{1 § 11) 60 seconds each ) ‘
- - Birtley Coal
& Minerals Testing
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GEOPHYSICAL LOGS

—[NTERVAL

! SAMPLE NO. AlR DRY BASIS
RESISTIVITY RESISTIVITY ;
E BULK DENSITY ({GRAMS/CC) ' i R % (M) MOIST o ° o ° $.6
— - — :;F'} & = = - - - - o " ~ " i: < PLY COMP %, ASH% | VM.% | FC.% | S % F.8.1 RCE
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GEOPHYSICAL LOG |
OPHYSICAL LOGS ‘ IINTERVAL. SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY .
7 ] _ . MOIST
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BULK DENSITY — —— } MS 37 B SEAM
R% = RECOVERY — TOTAL SEAM |
DATE: OCTOBER {980 l SCALE: 1: 20 ' PAGE 2 of 2




CLIENT ¢ RANGER O1L LIMITED,
.FROJECT::MS 37 Core Snmplc(“ SEAM B COMP. (

LAB NO:"GJSS

o ' | | . ‘ CALE. ]
ADM%  MOTSTS ) ASHS | vors | F.c.%| s% | S.G. JF.8.1. | HGI | BASIS
0.6 1 0.4 ) 1311222 J64.3 | 0.38] 1.40 7 90 ‘a.d.bf
1.0 § 13.0}22.1 ]163.9 }0.38 - - - | a.r.b.
13.2) 22.3 } 64.5 ] 0.38 - - ~ d.b.

SIZE ANALYSIS,a.d.b.:Sample crushed to-9.5MM

| CUM__
SIZE FRACTION wrs | TS
9.5 MM X 0.5M4 | 81.5]| 81.5
0.5 MM X 0 18.5 | 100.0
| ___ SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM
S.G. FRACTION wrs | oasus| ss Fs. 1 [T e
_1.30 | 32,4} 3.0 0.45 | 9 32.4{ 3.0
1.30 - - 1.40 34.8 | 7.5 | 6.45 { 4 1/2 | 67.2] 5.3
140 - 1.50 11.0 | 16.8 | 0.40 | 1172 | 78.2| 6.9/
10 - 160 | w725 o |1 §8.9| 9.1
1.60 - 1.70 4.9 {29.4 | 0.27 | 1 93.8 | 10.1
1.90 - 1.80 2.6 {35.0 | 0.21 1/2 | 96.4] 10.8
1.80 - 2.00 1.6 | 45.3 | 0.12 1/2 | 98.0| 11.4
+2.00 2.0 J_72.7 0.10 | N.A. J100.0} 12.6
FROTH FLOTATION TEST,adb:0.5MMx0
PRODUCT TS asie] s | Fos.1. e T Ao
STAGE 1° 62.1 | 7.3 | 0.41 | 9 - 62.11 7.3
STAGE 11 16.0 | 11.3 | 0.31 | 8 78.10 8.1
TATLINGS | 21.0 120,81 0.33 | 33/2 |100.0} 10.9
F.F. PARAMETERS: Pulp Density = 10%
Reagent = 4:1=Kerosene:MIBC
Dosage = 0.5 1b/TDS
Conditioning = 60 seconds
Froths(l § 11) = 60 seconds each ]
- Birtley Coal

- & Minerals Testing
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GEOPHYSICAL. 1.0GS

‘: lINTERVAL. SAMPLE NO. AIR DRY BASIS

RESISTIVITY ) RESISTIVITY
: ; BULK DENSITY (GRAMS/CC) ' R %, (M) MOIST o o ° °
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GEOPHYSICAL LOGS

|INTERVAL

, SAMPLE NO. AR DRY BASIS
RESISTIVITY RESISTIVITY
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CLIENT @ RANGER OGIL LIiMITED
PROJECT, M5 38 Core S;lmplc( SEAM B COMP. (
LAB NO.: g194 A

HEAD RAW ANALYSIS

PRSP —y— - Py

ADM% MOISTS | ASH% | VOL% | F.C.%| S% | S.G. [ F.S.I. | HGI Eiéfé
0.9] 0.5 §j12.9122.2 |o4.4 j0.44] 1.40] 5 1/2] 83 -a.dib.
1.4 | 12.8] 22.0 63.8 |0.44| - - - | a.r.m.
13.0]22.3 164.7 {o0.4a] - - - d.b.

SIZE ANALYS1S,a.d.b.:Sample crushed to-9.5MM

 CUM
SIZE FRACTION Wy | Wi%
9.5 MM X 0.5 | 84.7] 84.7
0.5 MM X 0 15.3 1 100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM
S.G. FRACTION T o P T v v
- 1.30 39.2 | 3.5 | 0.46 | 9 39.2 | 3.5
1,30 - 1.40 26.2 | 7.9 | o0.38 | 31/2 | 65.4] 5.3
1.40 - 1.50 15.2 | 17.2 | 0.33 | 2 80.6F 7.5}
1.50 - 1.60 9.1 | 26,071 0.28 | 1 89.7| 9.4
1.60 - 1.70 4.2 | 3211 021 | 1 93.9| 10.4}
1.70 - 1.80 2.4 139.1 0 016 | 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 {1 0.07 | N.A.- 1 100.0} 13.0
FROTH FLOTATION TEST,adb:0.5MMx0
PRODUCT WT% ASH3| s% | F.s.1. wggMUIAlégg
STAGE 1. 72.4 7.7 0.33 8 1/2 72.4 7.7
STAGE 11 12.4} 12.5 0.35 y 7 1/2 84.8 8.4
TAILINGS 15.2] 26.0 § 0.31 | 5 1/2 |100.0] 11.1 |
F.F. PARAMETERS: Pulp Density = 10%
‘ Reagent = 471=Kerosene:MIBC
Dosage = 0.5 1b/TDS
Conditioning = 60 seconds

L]

Froths(l & 11} = 60 seconds each

Birtley Coal .
& Minerals Testing
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BULK DENSITY - — ——
R% = RECOVERY ~ TOTAL SEAM

GEOPHYSICAL LOGS |
INTERVAL| SAMPLE NO. AR DRY BASIS
RESISTIVITY RESISTIVITY i -
5 BULK DENSITY (GRAMS/CC) | re (M) MOIST 9 0 ° o
- —1 il S ; e iy Lcome | oo |ASH% | ¥M% |Fe% ] s % | Fsi | s
T T?55_3, T ? ﬁcr) T ? ¥ —? T T T T T 4 —
bag . ‘ 0.37 | 248 1.4 {156 |203| 627 1
' w—
|
i
225 | | 0.99 | 249 it ] 2.3 [ 2.1 | 56.5 1.5
F
2;
i _
|
?
i
: | f
250 - j 0.95 | 250 1.0 7.1 245 | 87.4 6.5
1
y i
.25‘ i ‘
i 0.85 | 251 0.9 | 4.8 |26.2] 68. 8
58.47 l T
\
|
Prepared by : | . R | o
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ! SEAM SECTION AND ANALYTICAL DAT;
|

MS 40 B SEAM

DATE: OCTOBER 1980 ' SCALE: |: 20 . . PAGE. | of 1
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CLIENT @ RANGER OFL LIMETED
CPROJECT: 1S MO CORE SAMPLE , SEAM B conp.

LA NO.: 5818
HEAD RAW AHMALYSIS
aon % [morst.%d asuy | vorg | res | sz ]s.c. lrsoi. fwe Bsis
1 l 0.6 §.12.9] 23.7 | 62.8] 0.37 | 1.39 | 172 |77 a.d.b.
| vy T veis a3 e oar | - . - a.rb.
[ 13.01 23.8 | 63.2{ 0.37 | - - e 6.

SIZE AWALYSIS,5.d.b.: Sample crushed to-9.5MM

- CUM. |
S1ZE FRACTION WIS WTY
9.5M4 X 0.5 MM 88.2 88.2
0.5MM x O 11.8 }100.0

N SINK - FLOAT ANALYSIS,adb:9.SMMx0. MM
i [ CUMULAT IVE
| S.6. FRACTION| WT% ASHZ | F.S.1. {1 Wi% ASHY
-1.30 | 26.0 2.7 9 26.0 2.7
| 130 -1.40 | 424 | 5.8 | 5 1/2] 68.4 4.6
1.40 -v.50 | 11-0 16.7 11/2] 79.4 6.3
1.56 =1.60 7.5 23.8 1 1/2] 86.9 7.8
V.60 -1, 70 h.5 28.2 ) 9}.4 8.8
1.70 -1.80 L. 2 32.6 1 95.6 9.
1.80 -2.00 1.4 2.4 1/2] 97.0 10.
+ 2.00 3.0 82.5 N.A. [100.0 12.5
FROTH FLOTATION TEST,adb: 0.5MM x ©
_ CURULAT IVE
PRODUCT WT% ASHZ F.S. 1. W% ASHZ
STAGE | 66.9 6.7 8 1/2 66.9 6.7
STAGE |1 12.0 t 12.4 7 78.9 7.6
TAILINGS 21.1 | 28.4 | 2 100.0 12.0_

F.F. PARAMETERS: PULP DENSITY=10%
REAGENT =4:1=Kerosene:MIBC
DOSAGE - =0.5 1b/T7.D.S.
CONDITIONING=60 seconds
FROTHS (I & I1) =60 seconds each

Birtley Coal
& Minerals Testii
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CLYERT

£y
R.’\.\

GLR DL LIMIIED

PROJECT: MS _ 4o CORE SAMPLE ,SEAM B COMP.
LAB NO.: ""*5§1§ﬁ
Analysis of Clean Coal Composite . 2 Yield = 79.3
MOIST.% | ASHZ | VME FC% | S% P% F.S.}.| 5.6G. H.G.1.ICALC. BASIS
0.6 166 |23.0]69.810.37) 097 1/2 ]1.33 78 a.d.b.
6.6 ]23.1]70.3]0.37 - - - d.b.
DILATATION TEST
5.7.(°C) MDT{°C) M.C. % M.D.% G. NO.
395 k73 22 50 1.036
GIESELER FLUIDITY TEST
DDPM | TEMP(®C)
START 1 433
MAX 1 UM 218 47
FINAL 0 504
RANGE = . 71
Sample-for-Pétrographic analysis prepared.
C.C. MAKE-UP 9.5 MM x 0.5 M FLOAT @ 1.50 5.6G.
combined with 0.5 MM froth for _ 120 secbnds

Birtley Coal

& Minerals Testi
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GEOPHYSICAL LOGS

]INTE\’VAL

SAMPLE  NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY —
% BULK DENSITY (GRAMS/CC) R 9/ (M) MOIST o L] o -3 SG
2 - - 13 S . - . DA s e e o oty lcomp | o [ASH%|VM%|FC.% ] s % | Fs1 | s&.
S = 3 5 3 3 3 S 4 3 3 =Y 3 —
! - L T L T T T T T 1 T ™
3. 12 o P
/ h
- — '-'-_-‘
"
~—— —~—
e .
\\_.
504 ™ 100 | 1.33 | 504 .7 (345 {168 | 470 | 032]| o |.66
kN
.
—
-—-'--’-—-
b /-‘__— el
\_\_\
—
A
505 100 { 0.95 | 505 0.8 | 173 ] 21.1 | s0.8 | 0.4t 4 [.42
~— —
y -_‘-_'—""---._
h ""‘--..________
.‘.‘..-.- -
506 100 | 0.4 | 506 89.7 o.11 | NA | 258
J e —
/—"‘"_-_.——/
507 100 ] 0.60 | 507 0.7 |21.0 |19.4 |58.9 | 0.44] 5 1.47
‘-—-—._--___‘-.-_- ’
-
508 oo | .03 | so08 0.9 |148 | 224|619 Jo.58| 7 [.39
Prepared by : B
ROBERTSON RESEARGH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
' ‘ BULK DENSITY — — MS 34 C SEAM
R% = RECOVERY — TOTAL SEAM
DATE: QCTOBER 1980 SCALE: |+ 20 PAGE | 2




GEOPHYSICAL 10GS

—IINTERVAL

) SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY .

% BULK DENSITY (GRAMS/CC) F R % (M) MOIST o ° c.e ° S6

= = - (En‘ _ - . = - by o - . . o o PLY COMP % ASH% | VM% [ FC.% | S. % F.3.1 .
<3 5 8 - 2 2 o o H 2 3 <) 2 B
L] | 1 1 L 1 ¥ L LI T T T I'i

L ——

‘\"-. \ L]
\\‘h fi

R = Z "o | o9 | 509 58.1 0.42 | NA 90

F e — : : : '

35.63 == ~ .
- —~ I
_——— — 4
e T
i
|
|
i
|
.
b
i !‘
1
i
!
}
]
!
!
|
Prepared by : i

ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY 1 SEAM SECTION AND ANALYTICAL DATA

BULK DENSITY — — 'f MS 34 C SEAM
R% = RECOVERY — TOTAL SEAM t
DATE: OCTOBER 1980 [‘ SCALE: 1:20 PAGE 2 of 2




CLlenT SEROOLL LPIED
FRIECT: 1S ”njq“_rcwx SENPLE , SEAM c_ (OnP. (
123 10, : 5694
HEAD REIW ANALYSIS
N ] CALC.
FOHM % |m018T. %] AsHg | vorg | e l , S.G. |F.S.1. {461 | 2AS1S
1.3 10| 304 18.2 | 50.3] o th 1.55 | 1172 | 75 a.db. |
__.,___:lu. 2.4 _ 39;_9,~L‘_§;,9,. El 3] - S R R
Lsozl s Psoof o] - ] -] 0
SIZE KHALYSIS a.d.b.: Sarple crushed to-9.5MM
] CUM
SIZ€ Fea . :
€ FRACTIGN T2 ek
9.5H4 X 0.5 MM I 82.0' 82.0
0.SHM x 0 18.04 100.0
- - .
C SINK-FLOAT EMNALYSIS,2.d.b.:
__ ' CUMULATIVE
S.G. FRACTION| WTZ | ASH% S% F.S. 1 TS ASH%
~ 1.30 23.4] 3.0f 0.55 9 21.4 3.0
.20 < 1,k0 23.1] 7.0} 0.58 1 1/2) 445 5.1
1,40 - 1.50 12.2% 15,31 0.54 | - 56.7 7.3
1.50 - 1.60 .81 24.3] 0.47 1/2 61.5 8.6
1.60 - 1.70 2.7] 3¢.4) 0.44 1/2 64.2 9.8
1.70 !-_80 3.7] %41 0.39 1/2 689 11.5
1.80- 2.00 8.0 53.4 0.31 N.A, 75.9 6.0
+2.00 ~ ~2h.11 83,51 0.131 N.A 1on.o | 32.3
FROTH FLOTATION TEST,adb: 0.5HM x O
CUMULATIVE |
PRODUCT WT% ASHY F.S. 1. WT% ASHE
STAGE i 48.7 8.0 7 1/2 48.7 8.0
STAGE |1 9.7 18.1 2 1/2 58.4 9.7
TAILINGS bi.6 33.5 1 | 100.0 19.6

F.F. PARAMETERS:

 REAGENT
© DOSAGE

PULP DENSITY=10%

=L:1=Kerosene:MIRC
=0.5 1b/T.D.5.

COHDITICNING=6D seconds
FROTHS (1 & 11) =60 seconds each

Burtley Coal

& Ninerals Tesiine



9.5 MM X 0.5 M Floats @

CLIENT © BANGER GIL LIMLTED
FROJECT: 1S 34 CORE SAMPLES , SEAM c
LAB HO.: 5694
ARALYSIS CF CLEAN COAL COMPOSITE % YIELD = k6.5
HOISTZ | ASHZ JVvM % | Fcz | s F.S. 1. | caLc. easis
| 1.0 | 7.3| 22.5] 69.2 0.55 3 a.d.b.
7.4} 22.71 69.9{0.56 -1 d.b.
DILATATION TEST
5.7.(°C) MOT{°C) M.C. % | M.D.% G. NUMBER
425 - 25 - -]
. @QSI*Q .
C.C. Make-up

_.1.50 5.6,

Burtey Coal
& Mincrals Testing
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= CHIERT

Lisd,

SANGER Q1. 3
PROJECT: HS ) CORE SAHPLES , SEAM ¢ Composite
Lhg no.:  569h
EMALYSES OF CLEAN COAL COMPOSITE % YYELD = 57.0
_HO!ST% ASHZ VM % FC% S% P% F.S. 1. ]S.G. H.G.1. CA]C BAS!;}
1.0, | 7.6 [22.4 (69.0 | 0.60 & |03k ) 83 a.d.b.
o 7.7 |22.6169.7 | 0.6 - - - d.b.
DILATATION TEST
s.7.(°C) MDT(°C) M.C. & | M.D.% G. NUMBER
Mo - 17 - -
@hg1°
GIESELER FLUIDITY T?ST
DDPM TEMP(®C)
START
1 L48
MAX I HUH 7 482
FINAL 0 500
. g
RANGE = 52
Sample -for petrographic ahalysis prepared.
C.C. Make-up _ 9.5 MM x 0.5 M Float @ 1.50 s.4G.
comnbined with 0.5 MM froth for . 120 scconds.

‘ Birtley Coal
& T\ nza al

b

Ibadnﬂ



CLIENT : RANGER OftL
PROJECT: MS 34 CORE SAMPLES, SEAM C COMPOSITE

{AB NO.: 5694

FROTH TEST: Raw Coal Crushed to -28Mesh

' » CUMULAT{ VE
PRODUCT WT% ASHE F.S.1. WT% ASH%
STAGE | B5.5 0.k 5 1/2 45,5 10.4
STAGE 11 6.7 29.4 11/2 52.2 12.8
TAILS 47.8 49.9 1/2 100.0 30.6

PARAMETERS: 10% Pulp Density
1 minute conditioning
0.50 1b/T.D.S. of k:l=Kerosene:M!BC
Stage | &1 =Ist & 2nd min. froths

Birtley Coal
& Minerals Testing
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GEOPHYSICAL LOGS l|NTERVAL SAMPLE NO. AR DRY BASIS
RESISTIVITY RESISTIVITY 1
|
3 BULK DENSITY (GRAMS/CC) -' R % M) MOIST 5 S 5 ° SG
- - (E;: " < - : - - - » g g g g ° PLY COMP % ASH% | VM% | FC.% | S % E.S.I. RCH
-7 \m s T -t = . -+ F——
k 30.90 Coics : P { B IS
— h
(/_A_‘ - !
\'-
—
- ~ !
| —— .
‘ - |
< ™ ' |
— ? | E
:1({‘*’—=~ 1100 1.88 343 0.6 2l 20.5 | 57.8 0.49 6.5 {.46
343 |
< !
E |
|
K//A/——’J T e~ ;
s — !
c—c 1100 ] 0. 21 344 [.O 88.7 5.8 4.5 .19 NA 2.46
il e . |
o] 74——5_’-_, ' .
q} '
< $ !
/ !
345 1100 1.69 345 0.5 i4.6 | 22.2 | 62.7 0.601 8.5 1.38
——r]
-
—
T ~ :
.
S
\
Prepared by : :
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— MS 36 C SEAM
R% = RECOVERY — TOTAL SEAM
DATE: OCTOBER 1380 SCALE: 1:20 PAGE | of 2




GEOPHYSICAL LOGS INTERVAL| SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY
% BULK DENSITY (GRAMS/CC) ': R °/ (M) MO]ST -] [ | S G
g p 5 : a 3 S ST e ST ° oLy | comp | o [ASH% |VM% | FC % | S % | FS.I 6.
NN el = B e e L A ,
S 346 feSc=¢] - 100 | 0.26 | 346 0.9 |670 ji1.8 |20.3 |0.58 | 2.03
| M ~ ~
? 34894 |- ~ — —
o
I
|
i
'r
[
;
!
t
!
!
|
R
\
:
%
1
!
Prepared by : 1
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY . SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY -— —— MS 36 C SEAM
R% = RECOVERY — TOTAL SEAM
DATE: OCTOBER 1980 SCALE: t:20 PAGE 2 of 2
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CLIENT @

ANGER OTL LIMITED

VROJECT ;- MS 36 Core Sumplc{ SEAM C COH# (“
LAB NO.: 6212 -
| JIEAD RAW ANALYSIS
y ' CRLCT ]
ADM% IMOTSTS | ASH% | VOL% | F.C.%| $% | S.G. | F.5.1. | HGI BASIS
1.1 ] 0.7 |23.8]20.3 56.0 | 0.47 | 1.46 7 . 78 ‘a.d.b.
1.87 23;;_ 20.1 {54.6 |[0.46 - - - a.r.b
23.2120.4 |56.4 |0.47 - - - d.b.

SIZE ANALYSIS,a.d.b.:

Sample crushed to-9.5MM

CUM
SIZE FRACTION wrs 1 WT%
9.5 MM X 0.5 | 86.0| 86.0
0.5 MM X0 14.0 {100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM
CUMULATIVE
________ ,.S°G'-FRACTION WT% ASH% | S% F.8.1. | wr% | asH%
- 1.30 30.9 3.2 0.64 9 30.9 3.2
} 1.30 - - 1.40 24.7 8.9 0.57 4 1/2 55.6 5.7
1.40 - 1.50 10.7 {1 17.4 0.47 2 66.3 7.6
' 1.50 - 1.60 4.6 | 29.2 0.57 11/2 70.9 9.0
1.60 - 1.70 .1 | 39.2 0.56 11/2 74.0 { 10.3
1.76 - 1.80 4.1 | 47.1 0.47 1 78.1 1 12.2
1.80 - 2.00 .8 | 55.3 | 0.40 1/2 | 8.9 16.6
" +2.00 13.1 | 84.8 0.18 N.A. 100.0 § 25.5
FROTH FLOTATION TEST,adb:0.5MMx0
) . CUMULATIVE
PRODUCT wrs | AsHs| s | F.s.1. [wrs | Asns
STAGE 1 82.3 9.9 0.59 9 1 82.3 5.9
STAGE 11 3.7 | 27.4 0.59 N.S.S. | 86.0 | 10.7
TAILINGS 14.0 | 57.2 G.65 1 100.0 | 17.2
_ N.5.5. - Not Sufficient Sample
F.F. PARAMETERS: Pulp Density = 10%
Reagent = 4:1=Kerosene:MIBC
~Dosage = 0.5 1b/TbS
Conditicning = 60 seconds
Froths{l § 11) = 60 seconds each

Birtley Coal
& Minerals Testing
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GEOPHYSICAL LOGS

DATE: QCTOBER [980

R% = RECOVERY — TOTAL SEAM

SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY
% BULK DENSITY {GRAMS/CC : o, MOlST o, o )
~ - — = _ _ _ BULK DENSITY (GRams/cCr = 0w o 4| R% o |ASH% |VM% [FC. %] s % | Fs. | SG.
3 5 Bl 8 g 2 3 3 g g 3 & & 8 °
[ T I L _ 1 1 T [ L L L yl T LI}
58.06 m JoZwz = ;
<
\"\-
—~~ 64 05 | 652 | 126 | 21.7 | 0.19 | 2.07
223 CORE L0OSS 0.25m \e
— -
& —
S’S J— g
& E— — —
(/'_— CORE LOSS 0.05m
97 05 l24a0|21.0] 545|041 | 45 | 150
-
324 j
~ T
=
- e—————] - "‘"--.____' —_—
= P ——
el S~
el ~~
255 - ) 100 Lo | 899 6.6 | 2.5 | 010 NA | 2.56
1 =] _
= el
F
Prepared by :
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY —— ——

MS 37 C SEAM

PAGE |  of 2
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i
GEOPHYSICAL LOGS / NTERVAL|{ SAMPLE NO. ' AIR DRY BASIS
RESISTIVITY RESISTIVITY "
E'?? BULK DENSITY {GRAMS/CC) : R {M) MOIST 9 o | FC.® o F 5.6
- - - it . _ ' ; i " T oy | comp | o |ASH% |vM% |EC.% | s % | Fs.i | 86
g ? ? T ,5 °r ? T ? —?_ —-’?____, ? T ‘13 ? T ﬂt
R FERER— ——— =
s — ?
i
= j
!
553
555
] XA NP
326 [ —— CORE LOSS 0.08m | 96 | 2.03 | 326 07 | 177 | 2.7 | 599| o060 75 | 14.
|
..
"-____.___-
~
’ |
o
S 3e7 i ~ 100 { o.i8 | 327 10 | 600 | 127 | 262 Jose | 2 |92
\-\ '
CEATH T~
- \\
l.‘ - \
l
i
H
|
!
{
!
Prepared by : : .
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ~ ———— SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — — MS 37 C SEAM
R% = RECOVERY ~ TOTAL SEAM |
DATE: OCTOBER (980 \ SCALE: (:2Q PAGE 2 of 2




CLibesT o RAXGER OTL LiMUIED

CPROJECT: MS 37 Core Sample( SEAM C coMp. #2 (

LAB NO.: 6190

HEAD RAW. ANALYSIS

] i T CALC.

ADMG MOIST% ) ASH% | VOL% [ F.C.%| S% | 5.6 F.5.1. | usr | asis |
0.9 0.6 | 20.4] 21.2 }57.8 |0.57| 1,40 71/2| 83 [a.d.b.
1.5 { 20.2] 21.0 {57.3 |0.56| - - - Ja.r.b.
20.5] 21.3 |58.2 |0.57] - - - d.b.

S1ZE ANALYSIS,a.d.b.:Sample crushed to-9.5MM

CiM
SIZE FRACTION wrs | Wr%
9.5 MM x 0.5Mv | 80-0]80.0 |-
0.5 MM X O 20.0 [160.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM
§.G. FRACTION Wrs | ASHS| S% F.S.T. §$ZULAri§ﬁ%
- 1.30 4291 2.8 1 0.63 | 9 42.91 2.8
.1.30 - 1.40 15.6 ] 9.1 | 0.53 | 71/2 | 58.5] 4.5
1.40 - 1.50 12.7 V 17.3 | 0.52°] 2 1/2 71.2 6.8
1.50 - 1.60 6.2 | 27.8 | o.52 | 2 77.4| 8.5
;,60 _1.70 3.5 | 39.7 0.69 11/2 80.9 9.8
1.70 - 1.80 .2150.71 0.66 | 11/2 | 83.1] 10.9
1.80 - 2.00 4.5 159.5 ] 0.48 | 1 87.6| 13.4
£2.00 12.4 | 79.8 | 0.28 | N.A. | 100.0] 21.6
FROTH FLOTATION TEST,adb:0.5MMx0
- PRODUCT WT% sor|  sv | psr. (e Ao
STAGE 1 79.9 7.7 0.68 9 79.9 7.7
STAGE 11 : 5.9 | 19.8 ] 0.59 | 7 85.8] 8.5
TATLINGS 14.2 | 35.2 | 0.63 | 3 100.0| 12.3
F.F. PARAMETERS: Pulp Density = 10%
Rcagent = 4:1=Kerosene:MIBC
Dosage = 0.5 1b/TDS
Conditioning = 60 seconds -

60 seconds each

th

Froths(l & 11) _ |
Birtley Coal
& Minerals Testing
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CLIEXNT @ RANGER OTL LINMITED :
PROJECT: M5 37 Cove Sumple(\ SEAM C coMp. #1 (

LAR NOTt 189

HEAD RAW ANALYSIS

""" 7] _ CAEET
ADM% MOIST%| ASH% | VOLS | F.C.%)} S% |S.G. jF.S.1. ! HGI | BASIS
0.6 | o5l 32.7y18.5 |48.3 {o0.27] 1.58] 3 . 80 | a.d.b.
1.1 | 32.5) 18.4 | 48.0 |o0.27] - - - | ard.

32.9) 18.6 | 48.5 [ 0.27] - - - d.b.

SIZE ANALYSIS,a.d.b.:Sample crushed to-9.5MM

o
SIZE FRACTION WI% | WT%
9.5 MM X 0.5M4 | 80.4]80.4
0.5 MM X 0 19.6 1100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM _
S-G. FRACTION WT% asis | s% F.S.1. E$EULAT125%
~31.30 -{ 13.51 4.9 1 0.41 | 9 13.5{ 4.9
1.30 - 1.40 17.4 | 8.5 | 0.47 | 5 30.9] 6.9
140 -1.50 | 1180|146 | 035 ] 2 48.9| 9.8
1.50 -~ 1.60 5.0 21,1 0.38 1 21/2 ] s53.9[ 10.8
T 160 - 1.70 22 {513 | 031 ] 2 56.1| 11.6
1.70 - 1.80 3.3 | 42.3 | 0.25 | 1 59.4 § 13.3
1.80 - 2.00 11.7 §s55.4 | 0.22 ] 1 | 7m.1| 20.2
+2.00 286.9 | 71.9 | 0.16 | N.A. |100.0] 35.2
FROTH FLOTATION TEST,adb:0.5MMx0
PRODUCT WT% ass| st | F.s.1. wﬁgmylAiéﬂﬁ
STAGE 1 - 72.8 | 15.3] 0.40 ] 8 72.8 ) 15.3
STAGE 11 ' 6.7 33.11 0.33 1.1/2 79.5] 16.8
TAILINGS ‘ 20.5 { 51.91 0.34 {1 100,01 24.0
F.F. PARAMETERS: Pulp Density = 10% ‘
Reagent = 471=Kerosene :MIBC
Dosage = 0.5 1b/TDS

60 seconds
60 seconds each

Conditioning
Froths(l & 11)

. Birtley Coal
‘& Minerals Testing

P ISR I RS PR R PR P TR IR SATENE 1Y



GEOPHYSICAL LOGS

LNTERVAL

DATE: OCTOBER 1980

SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY
% BULK DENSITY (GRAMS/CC) R %, (M) MOIST o o o » ° 56
= - - E % ; ] . i 3 " s s ororob o oLy | comp o, |ASHZ | VM.% FC.%| s /o‘ F.S.I. 6.
? CI, I Je—¢c=¢ OI ? 1 ? ? ? I ”J/ T ? T
53.16 |CECEe] o
— -
—
—— .
e — —_—
335 CORE LOSS 0.14 T — gzl | 078 | 335 0.8 | 520 156 316 | 033 1 1.85
S
ST /
R s
e -
C—F—EF e
—
-
\-_.___ —_
336 —_— - '
)V 1oo| 130 | 336 0.6 | 18.1 211 | 602 | 0.48| 4.0 | 144
. |
> T— j
_ — ~ %
k 37 T J [ 100 | ou8 | 367 0 | se4| 68| 58 | oie | Na | 2.43
'\_‘___‘_ — " T
!
|
|
\
!
i
Prepared by }
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY | SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — — !
R% = RECOVERY — TOTAL SEAM : MS 38 C SEAM
; SCALE: [:20 PAGE | 2




B ] L e —

GEOPHYSICAL LOGS leTERVAL SAMPLE NO. | AIR DRY BASIS
RESISTIVITY . RESISTIVITY
; L
% BULK DENSITY (GRAMS/CC) ; R %, M) MOIST g oy o o S.G
: é :Ini - : é - - - g_ : g !; g ] ( PLY COMP °/o ASH /a V.M. /o F.C. /o s /o FS.1 =y
? —— .
—— .
CORE LOSS 0.04 f
|
378 _ , 1871 138 | 358 07 | 12l 225| 647 | o47| 8 | 1.37
:
3 (
i
~
c-c=C T
357 cETie] S~ i 100 0.26 | 337 1.1 67.2 | I1.3 20.4 | 0.59 | 2.0l
57.06 f—— T — 1
- ™~ _
‘ f
;
4
J‘f B
|
! . \
N\

‘Prepared by : .i
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY

BULK DENSITY — —
R% = RECOVERY — TOTAL SEAM

SEAM SECTION AND ANALYTICAL DATA
MS 38 C SEAM

DATE: OCTOBER 1980 ¢ SCALE: 1:20 PAGE 2 of 2




CLIENT

LANGER OFEL LIMITED

PROJECTT M5 38 Core Sanwle(. SEAM  C COMP. : (.
LAB NO.: 0214 .
HEAD RAW ANALYSIS
[ 4 : . CALC.
ADM%  MOISTS | ASH% | VOL% F.C.%| 5% S.G. F.5.1. HGT BASIS
0.7 0.8; 28.4119.3 |51.5 10.42 1.53 14 1/2- 72 a.d.b.
1.5} 28.2119.2 |51.1 0.42 - - - a.r.b.
28.6 ] 19.5 51.9 | 0.42 - - - d.b.

STZE ANALYSIS,a.d.b.:

Sample crushed to-9.5MM

CUM
SIZE FRACTION Wi% | Wr%
9.5 M X 0.5MM 83.5] 83.5
0.5 MM X 0 16.51100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM
$.G. FRACTION WS sl s | posa g$§ULAT£gE%
_1.30 26.5 3.3 0.58 9. 26.5 3.3
1.30 - 1.40 23.5 1 8.3 | 0.49 50.0 ] 5.7
1.40__- 150 | 12.6 115.5 | 0.41 | 3 62.6 | 7.6
1.50 - 1.60 5.7 124.7 | 0.37 | 1 66.3 | 8.6
1.60 - 1.70 2.3 ] 33.9 0.37 1 68.6 9.4
1.70 - 1.80 2.5 43.4 0.35 1 71.1 10.6
1.80 - 2.00 6.6 | 54.2 0.18 1 77.7 | 14.3
+2.00 ] 22.3 80.7 0.18 NLA. 100.0 29.1
FROTH FLOTATION TEST,adb:0.5MMx0
FPRODUCT WT% AsHs| s | F.5.1. wrs | ASHS
STAGE 1 70.0 11.8 0.42 8 70.0 11.8
STAGE 11 7.3 | 29.7 0.47 31/2 77.3 | 13.5
TAILINGS. 22.7 | 55.¢6 0.33 ¥ 1 100.0 23.0
F.F. PARAMETERS: Pulp Density = 10%
Reagent = 4:1=Kerosene:MIBC
Dosage = 0.5 1b/TDS
Conditioning = 60 seconds :
Froths{l & 11} = 60 seconds each
| | Birtley Coal

& Minerals Testir
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A
GEOPHYSICAL OGS ‘ INTERVAL|] SAMPLE NO. AR DRY BASIS
RESISTIVITY RESISTIVITY i‘
% BULK DENSITY (GRAMS/CC) :f R % (M) MOIST 9 ° o e
il .
= - 1L . _ ) 2 > ! T L oy | come | o [ASH% | VM% |FC.% | s % | Fs.l. | sG.
.5 = 3 & 3 ] 3 3 3 3 8 o 2 2
T T 1 T 1 1 T T T 1 T T T ] A
16.15m ,
239 0.26 | 239 0.7 |79 |258 | 6556 7
240 - 0.50 | 240 0.8 |57.2 |1a.5 |27.5 |
T
’j‘:l 1 0.24 | 24l 0.7 |14.8 |22.6 | 6.1 3.5
r. 3
232 0.15 | 242 0.8 |57.3 |15.7 |26.2 |
zL 0.73 | 243 0.7 | 21.6 [ 22.7 | 55.0 4.5
214 0.26 | 244 .2 | s04|6.3 | 2.1 NA
;i:
zzs 0.33 | 245 0.7 |1t |23.8 |64.4 6.5
1
246 — == - 0.7 | 246 .2 | 698 | 95 | 19.5 05
247 g .02 | 247 0.8 [14.2 |23.7 | 61.3 ‘| 8.5
1
i
Y
19.69m ==,
Prepared by : , , .
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY —— ——
R% = RECOVERY — TOTAL SEAM MS 40 C SEAM
DATE: OCTOBER 1980 SCALE: {:20 PAGE | of |




¢ REMGER OFL LIMITED

CLIENT
CPROJECT: S M0 CORE SaMPLE SEAM_ﬁ_Ji___}DHb.
LAB Né.: t819
HEAD RAW ANALYSHS
_ - CALC.
ADM % {1MoisT.%| ASHZ | VoL | Fc S% S.G. |[F.S.1. [HGI BASITS
0.9 0.7 29.7 | 20.9 [48.7 | 0.54 | 1.58 | 6 67 a.d.b.
i 1.6 29.4 | 20.7 [68.3 | 0.54 | - - - a.r.b.
29.90 210 ug Losu b - | - - d.b.
SIZE AMALYS!IS,a.d.b.: Sample crushed to-9.5MM |
SIZE FRACTION | 1o 5?;'
9.5HM X 0.5 MM 92.0 ] 92.0 |
0.5MM x 0 8.0 }100.0
SINK - FLOAT ANALYSIS,adb:G.5MMx0.5MM
CUMULAT}VE
S.G. FRACTION| WT% ASHEZ | F.S.1. | Wi% ASH%
| -1.30 19.5 2.9 9 19.5 2.9
1.30 -1.40 | 25.4 7.2 6 1/2] hh.9 4.7
1.40 -1.50 | 13,7 | 15.8 | 3 58.6 7-3
1.50 -1.60 6.1 | 26.9 2 /21 6b.7 9.1
.60 -1. 70 3.7 37.2 1 68.4 10.7
1.70 -1.80 3.4 455 I 71.8 12.3
1.80 -2.00 6.6 56.3 ) 78.4 16.0
+2.00 21.6- | 82.7 N.A. | 100.0 30.4
FROTH FLOTATION TEST,adb: 0.5MM x O
: _ _ CUMULAT IVE
PRODUCT WT% ASHE F.S. 1. WT% ASHZ
| STAGE 1 66.4 1 9.6 8 66.4 9.6
STAGE 11 9.0 | 21.1 7 1/2 | 75.4 11.0
TAILINGS 245,61 46.0 2 100.0 19.6
 F.E. PARAMETERS: PULP DENSITY=10%
REAGENT =h:1=Kerosene:MIBC

DOSAGE - =0.5 1b/T.D.S.
CONDITIONING=60 seconds
FRGTHS (i1 & 11) =60 seconds each

Birtley Coal
& Minerals Testing

~ CERTE )



- CLIENT

: PANGER OIL LIMITED

Sample for Petrographic analysis prepared.

PROJECT: 1S _ L0 CORE SAMPLE ,SEAM C  comp.
LAB NO.: 5818
fnalysis of Clean Coal Composite . % Yield'= 53.9
HOIST.% | ASHZ | wvM% | Fcy | s% JPx | F.S.t.|S.6. | H.G.I|CALC. BASIS |
0.7 8.1 |24.3|66.9]|0.54| .09 |7 1/2 |1.35 N a.d.b.
| 8.2 | 24.5}67.3]0.54 -] - - d.b.
DILATATION TEST
s.7.(°C) MDT (°C) M.C. % M.D.% G. NO.
386 470 - 23 90 1.062
GIESELER FLUIDITY TEST
5 DDPM | TEMP{°C)
START 1 420
MAX IMUM - 601 62
FINAL 0 501
RANGE = 81 |

C.C. MAKE-UP

combined

9.5 MM x 0.5 M FLOAT @ _1.50__S.G.

with 0.5 MM froth for

120

seconds

Birtley Coal
6. n/Imu ais Te mg

wfrl rbiaTwg



GEOPHYSICAL LOGS

llNTERVAL

DATE: OQCTOBER 1980

L SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY .
%. BULK DENSITY (GRAMS/CC) l R 9. (M) MOIST o o ° o SG
3 — 17 53 3 . A - oy |come | % |ASH% VM fFe %] s 9% | Fsi ] se
e s
232m |[==o =TT |
S T = ; ~
=l \
s ;
i
50t 77
: .31 50| (.2 125 | 217 | 646 | 0.53 4 1.38
[ ) !
—— o S
p =T s
N
A
e R 100 | 0.20'| 502 63.6 0.19 | NA 2.06
T
|
J
q \
503 100 | 1.68 | 503 2.3 | 155 | 206 | 61.6 | 0.43 | na 1.45
< |
i
= |
¥ ' b
15.52m 1?
Prepared by : . .
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY - ) SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— MS 34 D SEAM
_ R% = RECOVERY -~ TOTAL SEAM |
_ | |
3 SCALE: |:20 PAGE | of |




conient poaararr ot Lol

PROJECT: nS 3% CORE spuPis , seam D
LAB HO. 5695 |
FUALYSTS OF CLEAN COAL COMPOSITE % YIELD = 68.6
[ 1B01STS I ASHE [vi % | FeZ | s% | P3| F.s.1.|s.6. [H.G.1.] CALC. BASIS
| 1.3 | 8.1 ]22.9 [67.7 | 0.43 1.1/2 | 1.36 | 8 a.d.b.
{ 8.2 |23.2 {68.6 [ 0.4h]| - o D T
DILATATION TEST
$.7.(°C) {HDT(°C) M.C. % | M.D.% G. NUMBER
L6 - 2 - -
@493°
GIESELER FLUIDITY TEST
DoPM  {TEMP(°C)
START R 163
MAX I MUM ] 471
" FINAL 0 458
RANGE = 35

Sample for petrographic analysis prepared.

C.C.

Make-up

combined with 0.5 MM froth for

120

seconds.

~ 9.5 MM x 0.5 M Fioat @ _ 1.50 S.

Birtley Coal
& MNinerals Testing

e



r.t LI} 5 (i'\\ Oll hl
4 (
OALT: 1S 34 CORE Sanvil SEAM D conp
L3 WD 5695
HEAD BAW LNALYSIS
e T T Lo T T
UM% BDIST.Z ] ASHE § VOLE | (3 ST 1 S.6. |r.Ss. 1. HGI | prsis
2] 2.4 | 165 | z0.9] 60.2] 0.37 Jrar [ 7 e,
N TS J 20.6] 59.5] 0.37 | - S N S
) ! 16.9 | 21.4] 61.7} 0.38 ] - - - d.b.
S12E AMALYSIS,2.d.b.: Szenmle crushed to-9.5KH
, CUM.
SIZE FRACTION | s
9.5MM X 0.5 MM ] 86.3] 86.3
0.5 x 0 13.7] 100.0 |
SINK-FLOAT ANALYSIS,a.d b.:
| | | CUMULATIVE |
S.G. FRACTION| W% | ASHZl s% | F.5.1. | . wT3 ASHS
- 1.30 16.2{ 3.5] 0.55 | 5 1/2 16.2 3.5
1.20 - 1.4 37.11  5.41 0.47 1 /2 53.3 4.8
1,50 - 1.50 20.51 ¥5.21 0.34 1/2 73.8 7.7
1.50 - 1.60 12.9| 24.4| 0.34 /2 86.7 10.2
1.50 - 1.70 3.6 33.71 0.36 i/2 90.3 M.
1.70 ~_1.80 1.3 40.01 0.32 | N.A, 91.6 11.5
.80~ 2.00 1.5§ 52.9] 0.24 | N.A. 93.1 12.2
42.00 - 6.9 75.0f 0.14 | N.A. 100.0 16.5

FROTH FLOTATION 1EST,adb: 0.5MM x O

CUMULATIVE
PRODULCT WTS ASHY F.S. L. WT% ESHY
STAGE 11 9.0 18.2 1 35.5 12,1
TAILINGS 64.5 22.6 i 100.0 18.9

F.F: DARAMETERS:

PULP DENSITY=10% .
REAGENT =4:1=Xeropsene:MIBC

" DOSAGE - =0.5 Ib/T.P.S.
CONDITION!KG=6D secounds
FROTHS (} & 11} =60 seconds cach

Butley Coal
& Minersls Testing



GEOPHYSICAL 1OGS NTERVAL] SAMPLE NO. AR DRY BASIS
RESISTIVITY RESISTIVITY
% BULK DENSITY (GRAMS/CC) R ¢/ (M) MOIST ASHY% | VM. < F.C. °4 S, 9 FS.| S.G
= - - 2 - - - - - - - ] ~ [ [ ™ e © ¥l fo LR -] § (-] [ o
2 = 5%-3-3 : 5 5 2 : s 5 3 % & PLY |comp | %
.61 4 A
CORE LOSS 0.4lm N
" 46 | 2.02 | 344 0.9 | 35.0 |19.5 | 446 |0.72 | 4.5 | .58
4
T L CORE LOSS 0.67m
= |
—
— >
o —
4 _— |
" i
. < ‘
Y,
i 100 | 1.85 | 342 0.60 | 17.9 | 23.5 | 58.0 | 0.52| 7 142
342 }
—
- -
P el j
/
S —_
15.48 Y . —_—
Prepared by : . ] . .
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY ~— —— MS 36 D SEAM
R% = RECOVERY — TOTAL SEAM ‘
DATE: OCTQOBER 1980 SCALE: 1:20 PAGE | of |




CLIENT -

RANGER OYL LIMITED,

PROJECT: MS 36 Corce Sample &

LAB NO.: 6182

SEAM

HEAD RAW- ANALYSIS

| anvs borsty| asws | vors L Fics| ss | s.G. F.s.1. | 1 | masts
1.9.1 o0.9y27.5| 20.9]50.7 Jo.49 (1.5t | 5 75 | a.d.b.
2.8127.0] 20.5}49.7 |o0.48| - - - a.r.b;

27.7| 211|512 lo.ao| - - - d.b

STZE ANALYSIS,a.d.b.:

Sample crushed to-9.5MM

. [ CUM ]
SIZE FRACTION wI% | WT%
9.5 MM X 0.5 | g6.1] 86.1
0.5 MM X 0 13.9] 100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM
S.G. FRACTION WT% AsHS | s% F.S.1. §¥:ULAT1§5%
- 1.30 28.6 { 4.1 | 0.60 9 28.6| 4.1
1.30 - 1.40_ 14.0 } 10.3 | 0.57 7 42.6] 6.1
1.40 - 1.50 14.0 } 18.5 0.57 3 56.6] 9.2
1.50 - 1.60 10.7 | 26.7 | 0.53 11/24 67.3 12.0
160 - 1.70 4.7 | 34.4 | 0.54 1 72.0| 13.4
1.70 - 1.80 4.4 ] 42.9 | 0.34 1 76.4] 15.1
1.80 - 2.00 5.1 | 54.1 | 0.33 172 s1.5] 17.6
+2.00 18.5 | 80.3 | 0.16 N.A. 100.0{ 29.2
FROTH FLOTATION TEST,adb:0.5MMx0
PRODUCT WTS AsHZ| s% | F.s.I. w%gMU]AEéEE
STAGE 1 63.0 11.1 0.65 g 63.0] 11.1
STAGE 11 8.9 | 25.4| 0.84 | 5 71.9| 12.9
TATLINGS 28.1 | 44.5| 0.8 | 1 1/2 | 100.0} 21.8
F.F. PARAMETERS: Pulp Density = 10%
Reagent = 4:1=Kerosene:MIBC
Dosage = 0.5 1b/TDS
Conditioning = 60 seconds

Froths{l & 11)

60 seconds each

Birtley Coal
& Minerals Testin

MATAN OO GFE AT WENT ATERL 1min SIRIES LT



GEOPHYSICAL LOGS E

! INTERVAL] SAMPLE NO. AIR DRY BASIS
RESISTIVITY . RESISTIVITY :
% BULK DENSITY {GRAMS/CC) R % (M) MOIST ASHY | vM%% | F.C. < g Y FS.| S G
: : | %k = " : 3 s g S S R PLY | COMP | % M i RS IR BRE G Bt
=1 > B = 5 3 o 3 =) 3 8 o i3 5
T T - T T T T — T T T i T
\x 20.51 | —— ' e
A

— — CORE LOSS 0.02 1

328 .
,,__/’_'—; + | B8 1.27 328 0.7 16.2 13.1 60.0 | 0.5I 8 .40

=y

em——

— 1k ;

— :
CORE LOSS 0.15
= ——d
_— —
- =~ —
- — - \
329 — - ' 100 | 0.48 | 329 1.3 {679 |12.5 {18.3 | 0.7 | |2.08
, ot s
M\ ///’
//

<
) ,

C

\/ 95 .68 | 330 0.6 8.1 22.6 |1 58.7 ] 0.51 6 .43
— g\ é‘
I~ P l
C:D / CORE LOSS 0.08 i
e - | | i
\.ﬁ_
A e e—— 1i
396 [ ] T ‘ I
=" — — !
//> L= — |
\ t
lI
Prepared by : § .
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY  ———e , SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— \
R% = RECOVERY — TOTAL SEAM , ot ' MS 37 D SEAM
DATE. OCTOBER 1980 - SCALE 120 PAGE | of |




CLTENT @ RANGER OVL LIMITED ‘ _
PROJECT: M5 37 Corce Sample( . SEAM D CoMP ., : ( 

LAB NO.:~ 6213 .

HEAD RAW ANALYSIS

_ CALC.
| aows fworsrs | asms | vors jrc.sl sy [s.6. | F.s 1. Juer | Basis
1.6 0.7 | 24.6) 21.0 | 53.7 | 0.44] 1.49 7. 75 | a.d.b.
2.3} 24.2] 20.7 | 52.8 | 0.43] - R a.r.b.
24.8) 21.1 | s4.1 }o.aa) - - - b aw.

S1ZE ANALYSIS,a.d.b.:Sample crushed to-9.5MM

SIZE FRACTION NT% '%%%‘“4
9.5 MM X 0.5MM 79.9) 79.9
0.5 MM X 0 20.11100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM :
S.G. FRACTION wrs | Ases| ss | F.s.1 oM
- 1.30 27.7 3.4 0.49 | 9 27.7 3.4
.30 -1.40 | ‘24.4]12.2 | 0.43 | 61/2 | 52.1] 7.5
1.40 - 1.50° 11.1 | 19.1 0.43 31/2 63.2 9.6
1.50 - 1.60 _‘11Lé 27.1 0.34 1 75.01 12.3
1.60 - 1.70 4.6 | 35.8 .29 1 79.6 1§ 13.7
1.70 - 1.80 1.5 1 42.0 '0.16 1 81.1] 14.2 )
1.80 - 2.00 2.6 | 51.9 0.10 - 1/2 | 83.7] 15.4
+2.00 16.3 {. 79.5 0.12 N.A. 100.0| 25.8
FROTH FLOTATION TEST,adb:0.5MMx0
PRODUCT . WTS ASH% 5 |F.s.1. wggMULAgégi
STAGE 1- 66.6 | 10.5 | 0.43 ] 9 66.6 | 10.5
STAGE 11 9.8 | 20.1 0.42 6 1/2 76.4 11.7
TATLINGS 23.6 | 40.8 | 0.39 | 3 100.0{ 18.6
F.F. PARAMETERS: Pulp Density 10%
Reagent = 4:1=Kerosene:MiBC
Dosage ~ = 0.5 1b/TDS
Conditioning = 60 seconds
Froths{l § 11} = 60 seconds each )
Birtley Coal

& Minerals Testing

ALHLICE AN 0k CRE AT WESTATEEL INTLATR S L ID



|
GEOPHYSICAL LOGS : NTERVAL] SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY ;
A BULK DENSITY [GRAMS/CC) ' R% | M) MOIST 9 ° 0 ° S.G
- - = ::F: B = - - - ;‘ - g o 1, " l‘m o PLY COMP 0/0 ASH% | VM.% F.C. /o S Yo F.S.l. -
3 =3 3 5 5 3 2 3 3 S 2 3 o 3 2
T ' 32.08 1 | m— T T 1 T T b’ =T T T T T
= :
—
— {
’___.-—-‘
—— }
/
\
N .
i / CORE L0SS ©.10m I'1375] 180 | 338 07 | 167 | 2291 59.7 | o.8I 7 1.39
g f |
| —
"\__\
’ / )
S |
S—_—
—— 1
R T
=CoE 0 "\ i
3o T / 1100 | 036 | 339 6 | 742 ut | 31 | o025 ) 05 | 220
- e T { .
—_ = el
=
/ |
t
v ig
( |
AN !
ho j 11100 184 | 340 07 | 198 | 228 | 567 | 066 | 65 | 1.43
7~ 2
— l
T —— | [‘
] 3688 | —— . :
Prepared by : ‘ : '
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY * SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — — MS 38 D SEAM '
R% = RECOVERY — TOTAL SEAM }
DATE: OCTQOBER 19BO J SCALE: | : 20 ‘ PAGE | of ]




CLYLENT « 8ANGER O, LIMITED )
PROJECT: MS 38 Core Sumplg; SIEAM D coMp. (
LAB ND.: 6197
HEAD RAW ANALYSIS
I o 7] ,A CALT.
ADM% 1MOISTS | ASH% | VoL | F.C.%| S% |S.G. [F.S.1. | HaI BASIS -
! 0.7 ] 0.7} 21.9f22.0 |55.4 |0.55| 1.44 6 1/2 71 a.d.b.
1.4 | 21.74 21.8 |55.1 | 0.55 - - - a.r.b.
22.1| 22.2 §55.7 | 0.55 - - - d.b.

STZE ANALYS1S,a.d.b.:Sample crushed to-9.5MM

CUM
SIZE FRACTION WT% | WI%
9.5 MM X p.5yy ) 903 190.3
0.5 MM X 0 9.7 |100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.SMM
S-G. FRACTION wrs | AsHz ! S% Fs1. [T RS
- 1.30 33.4 3.9 1 0.52 | 9 33.4 3.9
i 1.30 -~ - 1.40 19.7 | 9.3 | 0.52 71/2 | 53.1] 5.8
1.40 - 1.50 11.7 | 19.0 | 0.51 3 64.8| 8.3
1.50 - 1.60 15.2 | 27.8 0.43 | 1 1/2 80.0| 12.0
1.60 - 1.70 4.7 | 35.8 0.40 11/2 | 84.7] 13.3
1.70 - 1.80 1.8 | 46.1 0.40 | 1 86.5| 14.0
1.80 - 2.00 - 2.4 } 57.1 0.3% 1 88.9) 15.1
+2.00 11.1 | 80,0 | o0.22 | n.a. | 100.0] 22.4
'FROTH FLOTATION TEST,adb:0.5MMx0
- PRODUCT WT% asHs| s | F.s.1. N$EMUIA§;ﬂ§
STAGE 1 81.37F 10.3 0.65 9 81.3] 10.3
STAGE 11 4.5 | 31.5 0.85 | 5 8s.81 11 4
TATLINGS 14.2 | s1.7 | 1.45 | 1 1/2 | 100.0] 17.1]
F.F. PARAMETERS: Pulp Density - = 10%
Reagent = 4:1=Kerosene:MIBC
Dosage = 0.5 1b/TDS
Conditioning = 60 seconds

Froths{1l & 11)

60 seconds -each

Birtley Coal
% Minerals Testin

4 Can ikl P MPRY AT PN AR ID



GEOPHYSICAL LOGS liNTERVAL SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIMITY
8 MQIST
T BULK DENSITY {GRAMS/CC) i1 rR® M ' 9 ° o o G.
- - = 3 ! 3 _ y ° > ‘ s sy o3 b %o | (M) oLy | comp o, |ASH% |VM%JFC.%]| S % | FS.I S
_cl: ? LI T ﬁc “l) 1 | T T LN ’J;.--" LB h) k] '
44¢ 50m LTz o $
/ ' A
// ’
el
— - . é
\ | ;
- ' _.«} 74 | 1.95 | 237 0.4 | 190 | 2.4 | 592 | 0.66 6 1. 42
237 _/, -
"
( CORE 1L0SS 0.46
3
D
p
;
]
l
’ i
Prepared by : a
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ! SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— MS 39 | SEAM
R% = RECOVERY — TOTAL SEAM , |
|
DATE: OCTOBER 1980 SCALE: |: 20 PAGE | of @




GEOPHYSICAL LOGS

INTERVAL] SAMPLE NO. AIR DRY BASIS
RESISTIVITY RESISTIVITY '
i
% BULK DENSITY (BRAMS/CC) '-, R %, (M) MOIST ° o o o 84
- - - 2 L _ _ ; . i . s v or o3 g o oLy Jcomp | o |ASH% | VM% | FC.%] S % | FS. 6.
‘or ? 1 { % ‘c% 1 QF ? ? 1 | o \
D
i 'i
o
N ;
; )
)
y | (00 { 2.17 {238 0.4 J]10.2 | 226|668 |042 | 65 | 1.36
238 ) ,
’ ' .
L !
¢ :
: |
>
N |
e NS _) '
AN \
S~ — .
‘—-...-._____ —_— \
444.65m e N~
----- \
|
1
|
|
!
§
N !
Prepared by : ‘
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY i SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— l MS 39 | SEAM
R% = RECOVERY — TOTAL SEAM )
DATE: OCTOBER 1980 SCALE- :20 PAGE 2 2 -

of




CLlpeT o RAXNGUR (L LTMETED

PROJECT . M5 39 Lore Snmple{ SEAM 1~ coMp.

LAB NOL 1 g108

HEAD RAW ANALYSIS

. - CALC. ]
S.G. | F.S.I. ] HGI | BASIS

o

ADM%  IMOIST% { ASH% | VOL% F.C.% 5

1.0{ 0.6 1 27.7022.2 149.5 {0.53] 1.54] 41/2 | 76 |a.d.b.

1.6 { 27.4122.0 | 49.0 } 0.52 - - - a.r.b.

27.9| 22.3 1 49.8 lo.s3) - - - d.b.

SIZE ANALYSIS,a.d.b.:Sample crushed to-9.SMM

: Ty
SIZE FRACTION | wr% | Wi%
9.5 MM X 0.5MM | 88.5] 88.5
0.s MM X0 | 11.51100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM :
S-G. FRACTION NT% ASHS | S% FS.T. ﬁgZULATigg%
- 1.30 26.7 | 3.7} 0.50 | 9 26.7) 3.7
1.30 - 1.40 17.9 | 9.5 1 0.59 | 7 44.6 1 6.0
1.40 - 1.50 13.1 J17.1 | 049 | 4 1 57.7] 8.5
150 -1.60 | 6.8 2541 042 2 64.5 | 10.3
160 - 1.70 s l3s.2 | o35 | 1172 ] 699 121
1.70 - - 1.80 5.2 | 42.4 | 0.24 | 1 75.1 | 14.2
1.80 - 2.00 5.0 {50.8 1 0.24 | 1 80.1| 16.5
+2.00 , 19.9 | 81.2 | 0.20 | n.A. | 100.0 29.4
FROTH FLOTATION TEST,adb:0.SMMxO
PROBUCT WT% | ASH%| 'S% | F.S.I. mﬁ%EMQL&%éﬁg__
STAGE T 71.0 ] 10.4 | 0.54 | 8 . 71.0] 10.4
STAGE 11 12.2 175 | 0.47 1 6172 | 83.2] 11.4
rATLINGS ' 16.8 | 46.2 | 0.39 | 2 1/2 |100.0] 17.3
F.F. PARAMETERS: PulpADensity = 10%
Reagent 4:1=Kerosene:MIBC
Dosage 0.5 1b/1DS

&0 seconds
60 seconds each

Conditioning
Froths(l § 11}

g 0

Birtley Coal
& Minerals Testing

REAR IS ey CRE AT AT STRLE FSTHATRULLTD



 GEOPHYSICAL  LOGS ]‘
NTERVAL] SAMPLE NO. AIR DRY BASIS
RESISTIVITY . RESISTIVITY i
% BULK DENSITY {(GRAMS/CC) ; R % M) MOIST ASH% | VM.¥, F.C. % S 9 FS| SG
z - N T 5 2 5 2 o 508 2 3 % pLy {covMPr | % Weto | B Te I o T | BOL ST
L Tt T T T T T - —— ¥ T
265.21m [ = |
- . - — —— i L
— -
228 I00 | 0.50 | 228 0.4 | 6.2 |262 | 672 | 0.49 6 (.34
. l ~— i
T = T~ _— i
229 o > jfroo | c.29 | 229 Lo | 761 ) 92 | 137 o4 | 0.5 |2.24
| E==S e — !
-'_-.--'-;. i
I ‘ol |
230 N {100 | 0.52 | 230 05 | 81 1272 |es2 Jo53 | 85 |1.34
| - |
23 \ {100 | 038 | 23 1o |7e8 | o1 |31 Jous | o5 |2es
A . |
e ‘
(-— - ’—cc;-; LOSS 0.37m 'l
232 A |50 | 0.74 | 232 07 196 | 251 [546 [ 0.55 ] 8.0 [ i.44
) i
—— l
S === TN {100 | o2 | 233 o 69.3 | 1.t | 18.5 o9 o5 | 2.5
= 1
e —
f“"_/
M 1
23 > t 82 [ 0.93 | 234 0.5 | 193 | 246 | 556 |o.88 | 70 | 1.44
i
J |
g)‘» CORE LOSS O.16m :
b
Prepared Dby - _ , ‘
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY - SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— MS 39 2 SEAM

-‘ R% = RECOVERY — TOTAL SEAM

DATE: OCTOBER 1980 SCALE: |20 " PAGE | of 2
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rWTE?VAL

AIR DRY BASIS

GEOPHYSICAL LOGS | SAMPLE NO.
RESISTIVITY ' RESISTIVITY ‘
3 BULK DENSITY (GRAMS/CC) ' R % M) MOIST o ° 3 5 5.6
5 - — g:: - z - - = = = o r v ™ g ° PLY COMP % ASH% | VM.% | FC. % S % FS.i. -,
S = % 2 b S Z o & ) _cl> & o i o
T T ) T -} 1 1 T T 1) 1 1 il
1 ?
235 7 é 00 | 0.46 | 235 04 | 169 J 240587 | 059 55 1.43
“~
o | ]
4 ]
236 T e— — '{100 | 0.20 | 236 05 | 196 |245 (| 554 { 0.5 6 }. 45
*_ T — ——— . L
269.35m I:ozc.: T — — E
|
lj +
;
|
{
1
i
E
{
|
f
i
|
i
!
{
!
[
]
|
Prepared by : 'i
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ; SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — —— !'
R% = RECOVERY — TOTAL SEAM 1 MS 39 2 SEAM
DATE: OCTOBER 1980 SCALE: 1:20 PAGE 2 of 2




CLIENT @ RANGER O1L LIMITED

PROJFCT: MS 30 Core Samplel SEAM 2 cop.
LAB N0t 6215 '
HEAD RAW. ANALYSIS
T T . A cae. ]
ADM%  MOIST% | ASH% | VOL% | F.C.%) S% }S.6. | F.S.1. | HGI | BASIS
1.0 0.8 ) 28.3} 20.7 } 50.2 ] 0.37}. 1.54 3 1/2)] 70 a.d.b.
1.8 1 28.0f 20.5 { 49.7 { 0.37 - - - a.r.b.
28.5¢ 20.9 | 50.6 { 0.37| - - - - d.b.

'S1ZE ANALYSIS,a.d.b.:Sample

crushed to-9.5MM

CUM
SIZE FRACTION WI% | W%
9.5 MM X 0.5Mq | 79.8 | 79.8
0.5 MM X O 20,2 100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM .
' CUMULATIVE
5.G. FRACTION TS ASHZ | S% F.5.1. [ wr% | Asus
1.30 14.1 3.1 0.50 g. 14.1 3.1
1,30 -1.40 | 24814 8.2 | 0.43 | 4 38.9] 6.4
1.40 1.50 17.3 ) 15.8 | 0.42 ) 2172 ) s6.2] 9.3
1.50 1.60 5.6 | 25.4 0.39 1 1/2 61.8] 10.7
. 1.60 1.70 8.9 } 36.3 0.37 1 70.7] 13.9
1.70 1.80 6 41.8 1 0.31 1 74.3] 15.3
1.80 2.00 3.8} 53.6 0.35 1/2 78.1) 17.2
+2.00 21.9 | 81.2 0.16 | N.A. 100.0| 31.2
FROTH FLOTATION TEST,adb:0.S5MMx0
| CUMULATIVE
PRODUCT WES asus|  s% | F.s.1. [ WTS | ASHR
STAGE 1. 82.6 | 12.7 0.39 6 1/2 82.6 1 12.7
STAGE 11 4.7 1 27.1 (.38 3 87.3} 13.5
TAILINGS 12.7 { s5.6 | 0.32 1 100.0| 18.8
F.F. PARAMETERS: Pulp Density = 10%

Reagent
Dosage
Conditioning
Froths{l & 11)

[ V|

1}

4 71=Kerosene:MIBC
0.5 1b/TDS
60 seconds
60 seconds each

Birtley Coal

& Minerals Testin
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GEQOPHYSICAL LOGS

—

i SAMPLE NO. AIR DRY BASIS
RESISTIVITY _ RESISTIVITY
% BULK DENSITY (GRAMS/CC) . ' 4 R% (M) MOIST ASHY | VM.% F.C. ¢ S. % FS| S.G
3 = 5| 3 A P 3 7 o 5 8 : & B PLY [COMP | % i A AR B '
5 N ~— 7 T ] - ¥ + F———FF
258.0im —— L - l
29 C Twoo [ o2 | 219 08 |437 [ 197 [358 [o.79] 4 167
I == D {1100 | 043 | 220 L2 863 | 95 | 3.0 |o.il 0 |[255
22 Q_____,-—*’ 00 | 0.19 | 221 0.6 {18.3 |254 |55.7 oe6s} 7 |1.43
= = |
22 |- h) (00 | 0.24 | 222 )1 ] 772 | 85 |22 |o.16 [ 0.5 |2.45
| e - {
/
‘[ ,/"’"-—— i
223 q 1100 | 0.35 | 223 0.5 {284 }209 ]s0.2 ]0.59 3 1.55
| S ‘ i
T o - '
224 /—// | 100 | 0.45 [ 224 0.5 |290 | 2.0 |49.5 |oz28 | 2 1.57
’ l t\’ i
225 = o iJ1oo ] 0.i7 | 225 0.8 |59.4 |49 |249 |0.15 J 1.87
) - [
/”/ ;
T 5 {100 | 0.42 | 226 0.4 vy |246|633 J0.30| 4.5 [ 1.38
i e
227 ’ 1100 | 0.36 |227 0.3 7.8 | 263 |656 |0.46 | 6.5 | 1.34
| ~
260.44m [ =~ — o —
— e ¥
—--_.\ .1.
N\ ;
'1.
!
1
|
1
z
e
Prepared by : ' . ‘
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY | SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY — — ' MS 39 SEAM
R% = RECOVERY — TOTAL SEAM r 3
DATE: OCTOBER 1980 SCALE: |: 20 * PAGE | of |




CLIENT @ RANGER OlL LlHI'i'ED{

PROJECT; MS 39 Coure Sump?e(r SEAM 3

" COMP,
LAB NO.: 6216 e

HEAD RAW ANALYSIS

3 - _ CAIC.
| ADM% [MOISTS | ASH% | vOL% | F.C.%] S% |S.G. | F.S.1. | HGI | BASIS
0.9 0.7 | 26.0] 22.7 !so.6 [o.ss) 1.50} 6 1/2¢1 71 "a.d.b.
1.6 25.81 22.5 | 50.1 0.55 - ~ - a.r.b.
26.1] 22.9 | 51.0 | 0.55 - - - d.b.

SIZE ANALYSIS,a.d.b.:

Sample crushed to-9.5MM

B CUM
SIZE FRACTION W% | Wi%
9.5 MM X 0.5MM {78.9 [78.9 |
0.5 MM X 0 21.1 §100.0 |
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM i
§.G. FRACTION WT'% ASH% | S% F.S.I.V i$:ULATig§%
- 1.30 24.11 2.8 ) 065 | 9 i 24.1}) 2.8
1.30 -~ 1.40 27.4 | 8.2 | 0.65 { 71/2 | 51.5) 5.7
1.40 _ri_5o | li.7 17.4 0.73 4 1/2 63.2] 7.8
1.50 - 1.60 6.4 | 27.1 0.67 2 1/2 69.6| 9.6
1.60 - 1.70 5.2 ) 35.7 | 0.76 | 1172 | 74.8]|11.4
1.70 - 1.80 2.7 { 41.5 0.65 1 77.51{12.5
1.80 - 2.00 3.2 | 50.5 | 0.24 | 1 80.7 | 14.0
+2.00 19.3 1 81.7 | 0.12 | N.A. 100.0 | 27.1
FROTH FLOTATION TEST,adb:0.5MMx0
PRODUCT WT% asHs| s | F.s.1. w$§MUIA§§X§
STAGE 1 78.8 | 10.5 | 0.72 | 8 1/2 | 78.8}10.5
STAGE 11 6.0 25.7 § 0.63 | 5 84.8 ] 11.6
TATLINGS 15.2]350.81 0.45 | 1 100.0 | 17.5
F.F. PARAMETERS: Pulp Density = 10% :
' Reagent = 4:1=Kerosene :MIBC
Dosage = 0.5 1b/TDS
Conditioning = 60 seconds

60 seconds each . )
. ‘Birtley Coal
& Minerals Testing
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i
' GEOPHYSICAL. LOGS ) I(NTE?VAL SAMPLE NO. AlR DRY BASIS
RESISTIVITY RESISTIVITY :
o b= .
5 BULK DENSITY (GRAMS/CE) fl R % {M) MOIST ASHY% | VM% | FC.% | S % F.S.| 5.6
2 = 3 g » P 2 5 2 2 g E g g g ° PLY COMP o, o | VM% | R.C.% . Yo S.h RCR
v 25I.'?0 :_.:::.__: T T 1 T =T —_‘r- — T 7 T y
e —— 1
—— — —_— I
[s]e] i.07 2i2 0.5 8.8 26.0 | 647 Q.46 6 l. 26
212
l ~N
~
T AN
23 AN 100 0.30 213 i.0 472 18.2 33.6 0.50 3 1.75
\- .
‘ * ::::: = — v . .
214 = — — 56 .27 214 i.4 84.3 87 5.6 0.09 0 2.43
‘L CORE LOSS 0.12m >
| ——
/ — —_— B .
215 / 100 0.45 215 0.6 47.1 18.4 }33.9 0.22 1.5 1.78
5\ l S b
Dy Y
i — |
216 (—" - 100 0.27 2le 0.4 15.6 26.0 158.0 0.42 T i.4)
| <
S :- i
217 ™ ‘t1oo | 0.48 | 217 05 |256 {220 {519 |0.42] 3 1.52
/f !
el ( -
| - )
e -» .
218 ~ . 100 Q.37 218 0.4 4.3 126.7 | $8.6 0.52 8.5 1.39
| ~— !
L T — — J.‘ .
254.93 = T o~—— . ¥
T —— .
Prepared by : :
ROBERTSON RESEARCH CANADA LIMITED RESISTIVITY ; SEAM SECTION AND ANALYTICAL DATA
BULK DENSITY ~— —— ! MS 39 4 SEAM
R% = RECOVERY — TOTAL SEAM
DATE: OCTOBER (980 . SCALE: 1:20 PAGE | |




CCLIENT @ RANGER OTL LIMUTED,
PROJECT: M5 39 Core Sample ( SEAM A COMP . (

LA Nd_zﬁigg

HEAD RAW-ANALYSIS

. y CALE:

| Apus orsts | asps | vols | F.c.s| st [s.6. | E.s.1. | nér | easis
1.4 0.4 1 14.0}21.7 l63.9 J0.40)1.39 6 76 | a.d.b.
' 1.8 1 13.8] 21.4 {63.0 { 0.48 - - - a.r.b.
14.11 21.8 | 64.1 | 0.491 - - - “d.b.

SI1ZE ANALYSIS,a.d.b. :Sample crushed to-9.5MM

[ CUM
STZE FRACTION WT% | WT%
9.5 MM X 0.5MM | g89.4| 89.4
0.5 MM X 0 10.6] 100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM
§.G. FRACTION | w1 osem] s F.S.1. %$2ULATQEE%
-1.30 | 196 3.0 0571 9 is.o] 3.0
1.30 - 1.40 62.0 ] 6.8 1 0.47 | s 81.0{ 5.9
1.40 - 1.50 4.9l 16.6 | 057 4 '85.9| 6.5
1.50 - 1.60 1.7 1 26.6 | 0.67 | 21/2 | 87.6| 6.9
1.60 - 1.70 2.0 38.3] 1.36 | 11/2{ 89.6| 7.6
1.70 - 1.80 1.5 | 48.7 1.78 1 91.1 8.3
1.80 - 2.00 - 2.1 ] 59.2 1.69 1 93.2 9.4
+2.00 6.8 77.9 | 0.86 | N.A. 100.0| 14.1
FROTH FLOTATION TEST,adb:0.5MMx0
PRODUCT WTS ass| s% | F.s.i wggMUIAIégz
STAGE 1- 76.1 7.4 0.51 S 76.1 7.4
STAGE 11 4.2} 27.0 0.61 N.S5.S. 80.3 8.4
TAILINGS 19.7 | 40.0 | 0.69 | 3 1/2 | 100.0| 14.6
F.F. PARAMETERS: Pulp Density = 6% N85 - Vot Sufficient Sample
Reagent 4:1=Kerosene:MIBC
Dosage 0.5 1b/ThS

60 seconds
60 seconds each

ma nn

Conditioning
Froths(1l & 11)

Birtley Coal
& Minerals Testing
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CLIENT ¢ RANGER 0L LIMITED

CPROJECT: B OSEAM CHANNEL SAMPLES

e e o A = i 5 e R T T L S e oeraw g

SANPTE ' [ PCALE
LAB NO. .0, JA.D.Me| MOTSTS | ASHS VOLS | 1CS | S% BFU/LB|F.S.1. ] 8.6, | BASIS

ek N PP g il i b A AW L

6005 | 7eM £1 | 10.7 | 1.1 |} 28.6 | 22.4|47.9 |0.38 ] 10648 |4 1/2 | 1.52 | a.d.b.

28.9 | 22.6148.5 (0.38 10766 §- - d.b.

-
%
]
|
|

T o A e e

s k2 | 4.8 1 0.9 | 18.3 | 22.8{58.0 {0.34 | 12288 |3 1/2 |1.45 | a.d.b.

- o Y, YT s, P AT T A T T R e ek T e Mk . T e o - —eod

18.5 | 23.0 58.5 10.34 | 12400 |- - - | d.b.

-0

.8 23.4 21.3154.4 {0.32 11575 |3 1/2- .50 a.d.b.

U - - . - ———— i R 2

23.6 | 21.5{54.9 }0.32 116380 |- - Cd.b.

O
<
u»
1751
i
@2
ne
(93]
_
n
it
b

o e i m b i T s o s o s e g -

60;6 J44M F4 10 5.9 1.7 405 18.2(39.6 10.29 8513 13 1.66 a.d.b,

41.2 18.5(40.3 [0.30 3660 |- - d.b.

6097 tesv #s | 7.3 1 1.3 §27.7 { 20.3l50.7 {0.49 | 10

1/2 j1.52 a.d.b.. .

28.1 20.6151.3 {0.50 10880 - - d.b.

A e

6098 .65M- 76 4.9 1.0 13.1 | 22.4]63.5 }0.40 13241 |7 1.38 a.d.b.

13.2 22.6164.2 |0.40 13375 |- Coq- d.b.

F'\J
{#5]
0w
(=23

Birtley Co 11
& '\Tmudh f E ng

1T

I gs .
- e



[ TY I AT

CCLIENT @ RANGER 0T Lispen ' -
PEOSECT; CHANREL SAMPLE L, oEAM D COMPOSITE Sept.29/30
LAB RO : (142 '
NEAD RAW ANALYSIS
i I i - CALC.
AIMG  HOLST. %] ASHS | YOLS | FCS 5% S.G. | F.s.1.] HGI BASES
6.7 1.0 24.5f 20.7 | 53.8 1§ 0.38 } 1.48{ 6 1/2 75 a.d.b.
7.6 22.9 | 19.3] s0.2 ! 0.35 - - - a.r.b.
24.7 | 20,91 s4.4 | 0.38 - - - d.b
SIZE ANALYSIS ,a.d.b.: Sample crushed to -9.5MM
. _ : CUM.
SIZE FRACTION Wi WT %
9.5 MM X 0.5MM 80.8 80.8
0.5 MM X 0 19.2 100.0
SINK - FLOAT AN&LYSTS a.d.b.:9.5MMx0.5MM
T CUMULATIVE
S.G. FRACTION| WT% ASH% ! S% F.S.1. W% | ASIS
- 1.30 | 27.6 4.11 0.53 9 27.6 4.1
1.30 - 1.40 | 18.2 9.8} 0.51 71/2 45,8 6.4
1.40 - 1.50 | 13.6 | 19.1} 0.33 31/2 59.4 9.3
1.50 - 1.60 § 14.7 | 27.9] 0.31 1 74.1 13.0
1.60 - 1.70 6.9 | 35.4) 0.32 1 81.0 14.9
1.70 - 1.80 2.1 | 43.6| 0.29 1 83.1 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 N.A. 100.0 25.6
FROTH FLOTATION TEST,a.d.b.:0.5MMx0
- CUMULATIVE
PRODUCT Wr% | ASH% ] 5% | FSI WT% ASH%
STAGE 1 48.81 8.7}10.47 18 1/2| 48.8 8.5
| STAGE 11 14.3}16.8]0.55|18 1/2| 63.1] 10.5
TATLINGS 36.9132.4]0.61 |5 1/21100.0] 18.6
F.¥F. PARAMETERS: Pulp Density = 10%
keagent = 4:1= hcroscnc MIBC
Dosage = 0.5 1b/T.D.S.
Conditioning = 60 seconds . -
Frothe(1 § 11) = 60 seconds each R}“’{lpy C -"'I'
& Mm erals Fc%ll 1g

al
]



M o e s

*:/3

xOfa..’ ('oaf

O % Wt

28.0 % Ash

N

e o o s et .I‘

T2. 1%, W,

- 29, 2% Ash

31.1 % Wi '

-“J 6. 7 "/ Ash
2417 v NI by
18.7% Ash o
r - 28 mesh
N |
27‘9 o/uwt- ‘l
% Ash
86.5 24.5
3.8 % Wi
61.6 % Ash
T T
47.7% + 65 Mesh 11.5 % Wi
l10.3 % Ash
esh [ ] 29.8%  —325 mesh

8.8 % Wt. |

.’.fGEND

: O CIRCUIT YIELD %
Wr | WEIGHT %
| 4sh) ASH CONTENT (AR DRIED)

21.9%;&_5!1

\O,\
A

O ' 1.2 =, wi.
- - ]64.1

' | % Ash
7.6 Y Wi,
i5.2 % Ash
TOTAL o wr |
CLEAN 506.2% WT
§.8% ASH

COAL

Flile

dN» SIRTLEY COAL & NINL_RA S TESTING

PLANT BALANLE FLOW SHEET
RANGER OiL - MR. SPTEKER PROPERTY .

"D SEAM

LAB NO. &316

BULK SAMFPLE

Dat
® NOV./B0

Drawn




BULK

AT

EN

.!f

DATA *

Bulk Sewple MM SEAM

Oct/80

Ninte Recelved

S —

(a)  RAW COAL

Delivered Weight

ADM % 4.9

(b} HEAVY MEDIA CIRCULIT:

12,053

ASHS

HT
28.0 -

- 6310,

U s S —

o Lab. No.

_Date ¥ashed Nov. 10,1930

S ——

Vashed eight _h5.546 O MT

) F.s I .41/2

3/4" - x 28 Mesh= 72-1qm_ﬁ by weight

'S.G. ‘of Megjum __ 1.25 Calculateéd Yield  43-2 o
| Sample ASH % F.S.1.
Feed 29.2 4 1/2
Clean Coal 6.7 8 1/2 «
Reject 46.3 1
27.9 % by weighf

{c) WATER -ONLY CYCLONE CIRCBIT :28M x0 =_

V.F.C. 41 8 cm 2 > cm,Calculated Yield 895 ¢-
Sample l ASH %. F.5.1
Feed 24.5 7 1/2
Overfiow 18.7 7 1/2
Underflow 61.6 ]
S.B.0O, 10.3 8
S.B.1. 26.4 4 172
. {d) FROTH FLOTATION CIRCUIT: 65M x0 12.6 %by Weight
4:1 =Kerosene: M.I1.B.C. Calculated Yield__86-3 %
Sample ASH % F.S. 1.
T.5. 0. _ 36.1 1/2
Feed (1.C.U.) 21.9 71/2
Coqpentrate : 15.2 8
TBiTiHQS 64.1 N.A.
(e) FiLTER CAKE: S.B.0. + CONCENTRATE =  12.5 . ASHY g Fsi

% A1l weights and analysis are on an Air Dried

Basis unless otherwise indicated.

Birtley Coal
& Minerals Testing
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SUMMARY _ ~BULK WASHING DATA (Cont.)

BULK SAMPLE - "D SEAM _LAR NO. 6316

e e Ty

(F) CLEAN COAL: H.H.C.C. + FILTER CARE Calculated Yield 50.2 g

PROXIMATE , leae. |
ADM RHY ASHZ VM % | FC 2 | S% §BTU/LB- frST HHGI|S.G.!BASIS
8.4 0.4 | 8.7 |25.9 65.0 [ 0.51 14108 |8 1/4 77 11.34! agb
- 8.7 |26.0 | 65.3{0.51 ) 14165 | - | -4 -1 ab
DILATATION TEST
st(oc) | MDT(oC) MC % MD % G
380 467 27 134 -} 1.068

 GIESELER FLUIDITY TEST
e pOPM | TEMP(OC)
" START 1 435
MAX IMUN 444 475
FINAL ’ 0 513
RANGE o | 75

Birtley Coal |
& Minerals Testing

A& LHh afi 0 R .!.l WESTATELE i STRIENLYD
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SUMARY BULK_WASHING DATA (Cont)

BULK SAMPLE MDY SEAM LAB NO. 6316

ULTIMATE ANALYSIS

H20 % g H N sg | ASHZ | 0% by diff.

0.37 0.51 |8.68

| T
ASH FUS!ON TEMPERATURES (°F)

ATHMOSPHERE 1.D.T. | S.T. H.T. F.T.

OXIDIZING -

REDUCING

i
MINERAL. ANALYSIS OF ASH- _ _
‘A1203 | Ti02 Fe203 Cad Mg0 Naz20 K20 - P205 S03 Undet.

Birtiey Coal
& Minerals Testing
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"N OSEAM

6316

BULK SAMPLE

CLEAN COAL INVENTORY -

LAB NO._

SUMMARY BULK WASHING DATA (Cont.)

DATE

SHIPPED

IN 5TOCK

BBLS

M.

7.

BBLS

M.T.

Nov.12,1980

23"

3.999

Birtley Coal
& Minerals Testing
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BULK WASHING DATA

BULK SAMPLE P SEAM LAB NO. 6316

HEAVY MEDIUM CIRCUIT

' cYCLONE:,lhﬁ DSM oper;tiﬁg ) 52 | KPa.
MAGNETITE MEDIUM maintained 8 1.25 | fSTG°
1. FE.ED(3/1¥ x 28 Mesh) 6.161 M.T. 29.? | AS[-.{SD:;. 4 l/é FS1
2. CLEAN COAL 2.565 M.T. ﬁf? : “ﬁSH%  8 1/2 FS;
3, REJECT 3.596 oy, 46.3 asir, 1 ey
4. YIELD CLEAN COAL (Qeightéd) = 5 cen = 41.6_ %
- 6.161

5. YIELD CLEAN COAL (Catculated)= 44 .3 . 29.2
: 46.3 - 6.7

1
A=Y
'
K]
e

irtley Coal
- & Minerals Testing
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BULK WASHING DATA

BULK SAMPLE "D SEAM | LAB 0. 6316

 WATER-ONLY CYCLONE CIRCUIT

Primar? Lyclone: 6" DSM Dpcratiné e 138 KPa
Vortex. Finder Clearéﬁce set @. 6 c.m.

| Secondary Cyc?one:h”.DSM Operating @ | . 35 KPa )
Vortex Findzr Clearance Set é 5 c.m.

Sieve Bend : 65 Mesh

1. Feed { 28Mesh x 0 ) 24.5  ASH% 7_1/2 F.é.t.
2. Primary éyclone Overflow | 18.7  pgHy 7 Y2 5y,
3. Secondary Cyclone Undzrflow ' ' 61.6 ASHEZ 1 F.S. 1.
L, Sievé 8end Overflow ($.B.0.) . 10.3  ASHZ . 8 F.5. 0.
5. Sieve Bend Underfiow(5.8.U.) 26.4  ASHZ ) 4 1/2 F.S.1.
6. Yield (M.0. Cyclone)  61.6 - 24.5 = 86.5 %
- 61.6 - 18.7
7. WT% 28BM x 65M in P;jméry Cyclone_0verflow\ = - 47.7 %

8. Estimated Yield of 284 x 65M . _
{5.8.0., as % of 221 x O Feed) = 41.3

o

Burtley Coal
& Minerals Testing
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BULK WASHING DATA

D' SEAM 6316

BULK SAMPLE LAB MO.

FROTH FLOTATION CIRCUIT

Flotation Cell: two{(2) Birtley -Humboldt Hulti-Wobble
impellers in series.

Reagent : h:1 = Kerosene:M.1.B.C.

Thickéning Cyclone : 20° - 8" cycloné Hayl-Patterson

}. Thickening Cyclone Overflow (T.C.0. -325M) 36.1 ASHZ . 1/2 Es|

2. Flotation Feed(Thickening Cyclone Underflo;l_Zl-g ASHZ 7 /2 gs

3. Concentrate ' _ ' ‘ 15.2 psyy 8 - FS|

k. Tailings - 7 | : , 64,1 ASHE N.A, | FSI

5. Yield Concentrate_ﬁAJI - 71_9- = 86,3 % ' '
64.1 - 15.2

Birtley Coal
& Minerals Testing
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CLTENT @ RANGER OIL - MT.

PROJECT:  SEAM

LAB NO. - 6317

D

BULK SAMPLE

SPIEXKER PROPERTY

HEAD RAW ANALYSIS

i

A.D.M.{ MOIST% | ASH% | VOL%{ F.C.%| S% | F.S.I. ICALC.BASIS
a9 | o 28.0 | 20.3 | so.9 | 0.40 | 4172 | a.d.b.
5.7 26.6 | 19.3 | 48.4 1 0.38 a.r.b.
' 28.2- | 20.5 | 51.3 | 0.40 “d.b.
SIZE AND RAW ANALYSIS, a.d.b.
- CUMUTATIVE
SIZE FRACTION WT% asHs | F.S.1. [TWTR ASHE
100 x  38mm |} 359 | 449 ) 11/2 10.2 1 _44.9
38 x 254 | se| zro ) 12 16,71 a2
25.4  x 12.7 9.4 3461 3 ° 26.1 1 39.6
12.7 x 6.35 11.6 32.9 3 37.7 37.6
6.35 x 3.2 10.9 26.3 4 1/2 48.6 35.0
3.2 x 0.5 29.9 1 2091 71/2 78.5 | 29.7__
0.5 x Q.25 1.3 4 2001 ) 7 8.8 | 28.5
0.25  x 0.149 2.71 20.8 | 61/2 92.5 | 28.2 |
0.149  x 0.074 s.o| 23.6 | 41/2 97.5 | 28.0
0.074  x 0.044 . 194 272} 33,2 98.6 | 28.0
0.044 x O 141 3061 1 100.0 | 28.0
W% + 100 mm = 1.9 ~crushed to pass 100 mm

-approximately 40% rock

Birtley Coal
& Mincrals Testing
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CLIENT : RANGER OIL - MT. SPIEKER PROPERTY

PROJECT: SEAM _ p  BULK SAMPLE

FLOAT-SINK ANALYSTS,a.d.b.: 100mm x33mm (WT%= 10.9 )

i FRACTION ANALYSIS CUMULATIVE -

S.G. FRACTION}| W% ASHS ss §rsa.] we |asm | o3
re - 130 | 19 | 46 Jos2 | o 1.9 | 4.6 | 0.92 |
1.30 - 1.35 9.7 8.4 jo0.42 | 6 11.6 ] 7.8 § 0.44
1.35 - 1.40 | -8.6 |12.7 (0.39 | 5 20.2 | 9.9 | 0.42
1.40 - 1.45 7.0 }17.2 bo.ss | aas2) 27.2 1ais | o0.40
1.45 - 1.50 7.9 |22.4 |o0.33 | 2 35.1 {14.2 | 0.38
1.50 - 1.55 9.8 |26.9 Jo0.28 | 1 44.9 §16.9 } 0.36
1.55 - 1.60 5.2 f20.5 o2 | 1} 50.1 1182 | 0.35 |

1.60 - 1.70 3.2 [ 33.6 {o.25 | 1 53.3 §19.2 | 0.35
1.70 - 1_3(;? 1.0 44.8 0.26 1 54.3 19.6 0.34-
1.80 - 1.90 2.8 {57.5 | 0.29 1 57.1 {21.5 0.34
1.90 - 2.00 3.8 |61.1 |o.20 |- 1/2] 60.9 }z24.0 | 0.33
5@ 2.00 .39.1 77.5 0.09 | N.A. 100.0 44.9 0.24

Birtley Coal
& Minerals Testing
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CLIENT : RANCER OIL - MT. SPIEKER PROPERTY

PROJECT: SEAM

BULK SAMPLE

LAB ND.: 6317
FLOAT-SINK ANALYSIS,2.d.b.: 38mm x6,35mm_("T%= 26.8 )
S FRACTION ANALYSIS CUMULATIVE
S.G. FRACTION| WI% ASHS S% F.5.1.] wT% ASH% S%

Fé - 1.30 9.6 5.2 L o0.50 | 7.1/2 9.6 | 5.2 0.50
1.30 - 1.35 14.0 9.8 10.42 [ 51/2 1 236 | 7.9 | 0.45
1.35 - 1.40 - 7.5 13.5 | 0.40 { 4 31.1 9.3 0.44
1.40 - 1.45 8.2 17.4 § 0.30 § 3 39.3 [ 11.0 0.41
1.45 - 1.50 7.7 | 22.3 | o0.26 {2 47.0 | 12.8 | 0.39
1,50 - 1.55 8.8 26.2 § 0.33 | 1 -55.8 | 14.9 0.38
1.55 - 1.60 7.5 30.2 | 0.31 |1 63.3 | 16.7 | 0.37
1.60 - 1.70 i 6.5 35.1 1 0.23 | 1 69.8 | 18.5 | 0.36
1.70 - 1.80 2.3 42.1 § 0.27 {1 72.1 {19.2 0.35
1.80 - 1.90 2.3 52.5 Jo.32 71 74,4 | 20.2 0.35
1.90 - 2.00 2.9 | 0.7} 0.26 1/2 | 77.3 | 21.8 0.35
se 2.00 22.7 78.2 | 0.12 | N.A. 100.0 | 34.6 0.30

Birtley Coal
& Minerals Testing
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7. SPIHKER PROPERTY

BULK SAMPLE

FLOAT-SINK ANALYSIS,a.d.b.:6.35mmx0.5mm  (WI%= 40.8 }

FRACTION ANALYSIS CUMULATLVE
5.G. FRACTION| WTI% ASHS ss |rs.] ws Laos | o

Fe - 1.30 | 40.0 4.4 to0.49. | 8 1/2] s0.0 | 4.4 { 0.49

1.30 - 1.35 | 11.2 9.2 | 0.4 | 6 51.2 | 5.5 | 0.48 |
1.35 - 1.40 | -&.8 13.5 | 0.43 | 4172} 60.0 | 6.6 | 0.47
1.40 - 1.45 4.5 17.9 { 0.40 | 2 1/2f e4.5 | 7.4 | 0.47
1.45 - 1.50 5.2 '} 22.1 Jo.38 | 2 69.7 | 8.5.} 0.46
L 50 - 1.55 | 4.3 26.5 | 0.36 | 1 74.0 | 9.6 | 0.45
1.55 - 1.60 3.6 30.7 } 0,38 | 1 77.6 110.5 | 0.45
T eo - 1.70 2.7 | 36.7 J0.32 | 1 82.3 | 12.0 } 0.44
1.70 - 1.80 2.5 45.5 ¢ 0.31 1 g84.8 113.0 0.44
1.80 - 1.90 } 3, 52.5 } 0.29 172} _86.9 J14.0 | 0.43
1.90 - 2.00 1.5 59.7 | 0.24 1721 88.4 {14.7 0.43
S € 2.00 11.6 78.5 1 0,11 F N.A. 1 100.0 §22.1 0.39

Birtley Coal

- & Minerals Testing
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CLIENT : RANGER OFL - MT. SPIEKER PROPERTY
PROJECT: SEAM P BULK SAMPLE

LLAB NO.: . 6317

FLOAT-SINK ANALYSIS,a.d.b. :0.5mm x149 (Wr%= 14.0 )

miCcrons
FRACTION ANALYSIS - | CUMULATIVE
S.G. FRACTION| WT% ASH% ss | F.s. 1 ) wrs o ASHZ | s

Fg - 1.30 30.0 4.5 0.50 9 30.0 4.5 0.50

130 - 1.35 1 20.3 7.3 049 | 71/2] s0.5 | 5.6 | 0.50

1.35 - 1.40 TB 11.1 0.49 6 1/2} 63.1 6.7 } 0.49

1,40 - 1.45 6.0 | 16.8 | 0.44 | 2 9.1 | 7.6 | 0.49 |

1.45 - 1.50 5.3 20,8 0.44 2 74.4 8.6 0.49
1.50 -~ 1.55 3.8 26.0 0.42 1 78.2 9.4 0.48

1.55 -~ 1.60 3.1 30,3 0.42 1. 81.3 }10.2 0.48 |

1.60 -1.70 1 47 36.8 1 0.41 1 85.4 1 11.5 | 0.48

1.70 - 1.80 2.3 Y 45.4 ) 042 ) 1 87.7 }12.4 | 0.48 |

1.80 - 1.590 1.7 53.7 0.41 1/21 89.4 | 13.2 0.47

1.90 - 2.00 1.3 59,8 0.37 1/2) 90.7 }13.8 0.47

S & 2.00 9.3 77.3 0.60 N.A. t 100.0 19.2__{ 0.48

Birtley Coal :
& Minerals Testing
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CLIENT

PROJECT: SEAM D BULK SAMPLE

LAS NO.

6317

: RANGER OJL - MT. SPIEKER PROPERTY

FROTH FLOTATION TEST:a.d.b.: 0.5max0 (WI%=21.5 )7

I ——f

) PRODUCT ANALYSIS CUMULATIVE
PRODUCT W% fAshs | ST | wrs | AsHs
STAGE 1 56.71 12.2 | 8 56.7 12.2
STAGE 11 9.3] 22.4 } 41/2 ] 66.0 13.6

] TAILINGS 34.0 | 38.3f 21/2 {100.0 22.90

FROTH FLOTATION TEST: a.d.b.: 149 MicronsxO(WT%= 7.5 )

PRODUCT ANALYSIS CUMULATIVE
PRODUCT WT'% ASH% FSI -} WI'% ASH%
STAGE 1 57.7 15.1 5 1/2 57.7 15.1
STAGE 11 10.5 26.0 3 65.2 i6.8
TAILINGS 31.8] 42.7 11/2 §100.0 25.0

FLOTATION PARAMETERS:

Pulp Density
Reagent
fosage

Conditioning ,

Stage 1
Stage 11

= 10% Weight/Weight
4:1=Kerosene:MIBC
0.5 1b/Ton

1 minute

1st minute froth
2nd minute froth

o 1

I

Birtley Coal
& Minerals Testing
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CLIENT : RANGER OIL - MT. SPIEKER PROPERTY
PROJECT: SEAM T - BULK SAMPLE

ANALYSTS OF MIDDLINGS

LAR NO.: 6442

 MIDDLINGS = COMPOSITE 1.40-1.80 S.G. FRACTION - 160 mm x 6.35mm
CRUSHED TO PASS 6.35 mm.

SIZE AND RAW ANALYSIS,a.d.b.

_ - T CIMLATIVE
51ZE FRACTION WT% ASH% S% F.5.1. WTs asHzl 8%
6. 35mm x 0. 5mm 88.8 27.4 D.29 - 88.0 27.4 0.29
0.5 mmx0 11.2 21.2 0.40 4 100.0 26.7 Q.30

. SINK - FLOAT ANALYSIS,z.d.b.:6.35mmx0.5mm

- - T T CUMILATIVE
S.G. FRACTION | WT% ASH% . S% | F.8.I.] Wr% |'ASH% | 8%
Ficats ¢ 1.40 | 9.9) 10.0| o0.41 ] 6 /2] 9.9 |10.0 | 0.41
Sinks @ 1,40 90.1 ] 29.3 0.28 1 100.0 27.4 0.29
N.B. - Analyses of 6.35 x 0.5 size fraction are calculated from sink‘-'
float data. | ‘
Birtley Coal

& Minerals Testing
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' CPRIDECT: MUY SEAM (TH."\.\’;\’EL{'F MPLES

Fl _ CALC.
T3 NO. b ALDLMLSMOIST% y ASHE VOL% | F.C.% $% | BIU/LB |F.S.1. S.G. |BasIs
l-131' 7.2 J0.9 1215 ) 22,6 1 55.0_ 1 _0.74 | 12002 )6 1/2 | _1.45._ | _a.d.b
_________ J21.7-4 22,8 3 55.5 1 0.75 4 12111 ) -} - ___l__.d.b

!
_| 1 |

£132 1.9 _0.9_ L _37.3 J“_19;2 _____ 42.6 4 _0.46_ | ___ 9739 0.2 .. . _1.63._.1 _a.d.b
l | 376 1904 ] 430 06 | 9s27| - - d.b
'153 2.6 0.8 | . 1 p9ﬂ-_5_4|___2_2_-1 _____ 57.51_0.38 § ..12090_ ) _4a_ ____ .1.45._.{ _a.d.b
_____________ 1 _9_;_7HJ__?_2_-_3#____58-.&_L_Q-_3_3_____122QQ__-_—_,.__,____~__________d.b

"l.x134 TS ] 07 | w2} 228 | 623 o9 | ami24| a1/2 | 1.40 | a.db
. 14.3 | 23.0 62.7 { 0.49 13217 f - - 4 d.bl
5135 3.4 1.3 1 . 77.78 .9.4 1 _.11.6)_0.20 { _- ____ | _N.A__L_2.23 ) _a.db
' R ,u_7_'§-_7_4|___9_-§ _____ 1.8y 0.20 3 - __ _ TR N e . __._d.bl
¥ 7 1 205 | e5.7] o04s | 1z057] 712 ] 134 | adl
24.6 66.4 ) 0.44 1 14092 - | . S d.b}

6157 5.6 1L__0.9 ] __ 11.8) 24,7 4 62,64 _ 0534 __13504.1_.8 12 ). 1-36 | a.d.b
' - _. ___kvﬁg]_l_'_g_-___2_4_'_9_.____@_3_-2__.,..Q-AS_EL_.-___I_SSE'ZZ____: ________ - e . ~_ _d.bi
'>138 7.0 | _0.8 4 . 22.8]-.21.2.0 %523 0.774 118041 7 ___ .t _13.45 1 a.d.b
23.0{ 21.4 55.6 | 0.78 | 11899 | - |- S d.b

T S e B [ AR N | IR B

1 .
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CLIENT © RANGER 011, LEMITED.
'PROJECT: CHANNEL Savpie SEAM C cowp. €
LAB NO.1 62}11. ' '

HEAD RAW- ANALYSIS

T B B S N Yo
CADM% [MOISTS ) ASH% | VOL% | F.C.%) S% | $.G. } F.S.1. | HGI | BASIS

—

o

4.4 0.7 1 23.6} 21.4 | s4.3} 0. 1.46 1 6 1/2 72 1 a.d.b.

[l
i

23.8f 21.6 54.6| 0.51 - - S d.b.

SIZE ANALYSIS,a.d.b.:Sample crushed to-9.5MM

CUM
SIZE FRACTION wTs | WT%
9.5 MM X 0.5MM | 86.2 86.2
0.5 MM X 0 13.8 | 100.0
SINK - FLOAT ANALYSIS, adb: 9.5 MM X 0.5MM _ ]
'5.G. FRACTION ‘ WT% ASH% | 8% F.S.1. E$ZULATi§S%
- 1.30 32.4 3.4 0.55 9 32.4 3.4
1.30 - 1.40 18.8 9.8 0.55 5 51.2 5.8
1.40 - 1.50 14.9 | 17.8 | 0.47 | 11/2 }66.1 | 8.5
1.50 - 1.60. s.6 12001 ] o557 1172 ) 7.7 |10
1.60 - 1.70 5.1 | 39.8 | o0.51} 1 1 76.8 112.1
1.70 - 1.80 3.7 47.2 0.39 1 80.5 13.7
1.80. - 2.00 6.0 58.7 0.32 1/2 86.5 16.8
{ +2.00 . )35 81.9 0.32 N.A. [100.0 | 25.6
FROTH FLOTATION TEST,adb:0.5MMx0
_ PRODUCT Wi% | ASH3| s% | F.5.1. E%EgMUIAIégg
STAGE 1 79.9 8.0] 0.59 9 79.91 8.0
STAGE 11 3.9 18.7) 0.72 8 83.8] 8.5
TATLINGS ] 1s.2 41.21 1.06 | 3 100.01} 13.8
F.F. PARAMETERS: ?ulp Density = 10%
Reagent = 4:1=Kerosene :MIBC
Dosage = (.5 1b/ThS ’

60 seconds
60 seconds each

Conditioning
‘Froths(2 & 11)

Birtley Coal
& Minerals Testing

COADIMIMIb RS LEE AT WESTATER] INDY SERIES 1D



- A ko S 2 4 4 g o g T,y A e R g — e ——— e,
’ l

<2/4" % 0 Rew_Cool
100 % W,

32.2 % fsh

Fg-_aﬂ_?i‘_‘“_-_‘ . e

VAR
36.8 % Ash .732'9.

1 saxmf

+28 rﬁ-esh

.
2.8% WL |-

63.1%!’\5_‘L|

41.5% + 65 Mesh 11'5"/:'\'“.

g.5 % Ash

-65mesh 28.9% — 325 mesh ' I 4.7 7% W

\ : - L38.S Y Ash

16.3 % Wi
26.4 % Ash

ofo}—T|zmn
mUG gt

11.6 % Wi
{ 21.2 % Ash |

8.0 Yo WI,

10.3% % Ash

LEGEND:

O CIRCUIT YIELD %

53.3% w;ﬁ i

Wr | WEIGHT % o 8.8% ASH
Ash i ASH CONTENT (41R DRIED) . .

dlilp BIRTLEY COAL & MINERALS TESTING

Tile  PLANT BALANCE FLOW SREET Dote
RANGER OIT, -MT SPIEKER PROPERTY .
MOt SEAM BULK SAMPLE

i - NOV. /80
LAB NO. 6318 _ '
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SlMEGRY -

EULY

WASIHING

DATA *

Pulk Sazmple "CMOSEAM Lab. No. 6318 -

Nov.1/80

Nite Reccived 0ct./80

__Pate Vashed

Delivered Yeight

12,746y Washed Yeight 9.048 T

ADM % 5.5

(b) HEAVY MEDIA CIRCUIT:

: !’\ i‘)“% i

T

F.s.1. 4

S N

3/4"-x 28 Mesh= g9 4 % by weight

S.G. "of Medium 1.30 Calculated Yield .47_4 z
§ Sanmple ASH % F.S.1.
~ Feed __36.8 31/2
Clean Coal 8.1 7 1/2 ‘
Reject 62.7 1/2
{¢) WATER -ONLY CYCLONE CIRCUIT :28M xO 30.6 % by weight

V.E.C. #1 & em. #2 cm, Calculated Yield 91,0 ng
Sample ASH %. F.S.1.
Feed 23.5% 5
Overflow - 19.7 6 1/Z
Underflow 63.1 1/2
5.B.0, 9.5 8
S.B.U. 26.4 - 3°1/2

(d) FROTH FLOTATION CIRCUIT: 6SM x0

4:1 =Xerosene: M.I.B.C.

Calculated Yield

%by.Weight;

76.5%

-

Sanmple ASH % F.5. 1.
:::E;QJQ. 38.5 1
Feed (7.C.4.) 21.2 7
Concentrate 10.3 8 _
Tatlings 562 172 L
FILTER CAKE: $.B.0. + CONCENTRATE = 10.Q  ASH% o cel

& ATt weights aad analysis are on an Air Dried o
Basis unless otherwise indicated. .
uless otheruts “ Birtley Coal
& Minerals Testing

DD RN NI GREAT WERTATEE ) 1N 2T R N 1D



SUMPARY - BULK WASHING DATA (Cont.)

TBULK SAMPLE  c TCY SEAM . 1LAB NO. 6318

gy D s ra

(f) CLEAM COAL: H.M.C.C. + FILTER CAKE Calculated Yield 53.3 ¢

e . ¥
: MATE
_ PRoxiiAjg ] CALC.
Aam_gnm% ASHST VM% | FC% $% BTU/LB §F.S.I| H.G.I| S.6.EBASIS
8.4} 0.9] 8.9 24.1{66.1} 0.60 14027 §7 1/2) 77 " 1.35 § a.d.b
9.0 | 24.3(66.7} 0.61 14154 - - - d.b.
DILATATION TEST
sT(oc) | MpT(oC) HC % MD Z B
384 473 23 82 1.062
GIESELER FLUIDITY TEST
DDPM TEMP{OC)"
START , 1 43¢
MAX THUM 335 474
FINAL 0 509
RANGE . . 73

- Birtley Coal
& MNinerale Testine



?l (O ARY PULK BASHING DATA (Cont.

BULE SAMPLE  wen gpay 0 TABNO. 6318

ULTIMATE ANALYSIES

H20 % c% HY N% S% ASH% | 0% by diff.
0.87 0.60 | 8.86

r
' ASH FUSION TEMPERATURES (°F)
ATHOSPHERE 1.D.7T. 5.7T. H.T. F.T.
OX!IDIZING 2350 2540 | 2620 2660
| ____REDUCING 2280 2470 2550 2640
' MINERAL ANALYSIS OF ASH |
L-"J’z A1203 | Ti02 Fe203 | c€a0 Mg0 Na20 k20 | P205 $03 | Undet.

Birtley Coal
& Minerals Testing,

ALV IS e GBE AT S IV STERE SN S T Rib B

-
1
1



LAB NO. 6218

BULK SAMPLE UM SEAM

_CLEAN_COAL_INVENTORY

SUMMARY BULK WASHING DATA .{Cont.)

SHiPPED IN STOCK
DATE BBLS M.T. BBLS M.T.
Nov, 3,1980 - - 28 4.513




BULK WASHING DATA

BULK SAMPLE___ (" SEAM

HEAVY MEDIUM CIRCUIT

CYCLONE: 14" psSM operating @

,]-

HAGHNETITE MEDIUY maintained &

FEED(3/4 x 28 Mesh) 6.278

LAB NO. 6318
52 KPa.

1.30 - S5.G.

M.T.__36.8 ASHZ 3 1/2 FS!

M.T. 8.1  ASHy 7 1/2 Fs|

CLEAN COAL 2.861

REJECT = . 3.417

M.T. 62.7 ASHZ - " 1/2 fsj

YIELD CLEAN COAL (Weighted) =

YIELD CLEAN COAL (Calculated)= 62.7 - 36.8

2.861 : - 45.6 g

6.278
47.4

I

e

62.7 - 8.1

Birtley Coual

& Minerals Testing
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BUL K WASHING DATA

i

BULK SAMPLE. ' ; "C''OSEAM LaB wp, 0318

WATER-ONLY CYCLONE CIRCUIT

Frimary Cyclone: &' DSM Operating @ 138 KPa
(- - ; B
Vortex linder Clcarance set _ g ‘5 C.m,
o A . Il~ ) H . 35
Secondary Cyclone:4" DSHM Operating @ __KPa
| ;
Vortex Finder Clearance Set ) 5 c.m

|
Sieve Bend : 65 Mesh |

1. Feed { 28Fesh x 0 ) ‘ 23.6 ASHZ 5 F.S. 1.
'2. Primary Cyclone Overflow 19.7 ASHE = 6.1/2 F.S.1.
1 .
3. Secondary Cyclone Underf]ow 63.1 - ASHZ 1/2 F.S.I.
k., Sieve Bend Overfiow (S.B.0.) 9.5 ASHY =~ B F.S. 1.
| - | - _
5. Sieve Bend Undarflow(S.B.U.) 26.4 ASHY 31/2 F.S.0.
. I -
6. Yield (W.0. Cycione) ! 63.1 - 23.6 = 91.0 g
_ ' | 63.1 - 19.7
. I T - )
7. WT% 284 x 65M in Primary Cyclone Overfiow = 41.5 Z
] .
8. Estimated Yield of 28M x 65M - |
(S.8.0., as % of 28M x 0 Feed) . = 37.8 %
. l - .

!

i

4

| Birtley Coal . -
, ' | & Minerals Testing
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BULK _VWASHING DATA

BULK SAMPLE . "C' SEAM

Reagent

Thickening Cyclone :

1.

2

FROTH FLOTATION CIRCUIT

LAB HNO.

~~

6318

Thickening Cyclone Overflow (T.C.0. -325M}

: L4:1 = Kerosene:M.I.B.C.

Flotation Cell: two(2) Birtley -Humboldt Multi-Wobble
impellers in series.

20° - 8" cyclone Hayl-Patterson

56.2 - 10.3

38.5 ASHZ - 1 FSI

Flotation Feed(Thickening Cyc]one Underfloﬁl}}-Q ASHL 7 fS]

Concentrate 10.3 pSHE 8 FSI

. Tailings 56.2  ASHZ  1/2 £si
. Yield Concentrate 56.2 ~ 21.2 = 76.3 %

Birtiey Coal
& Mincrals Testing
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RANGER OIL - MT. SPIEKER PROPERTY

CLIENT o
progeeT:  sEa © BULK SANMPLE
LAB NO. - 631
HEAD RAW ANALYSIS
A.D.M.{ MOIST% | ASHZ | vous] F.c.%| s% F.S.I. |CALC.BASIS
| 5.5 0.8 52.2 | 19.0| 48.0| 0.47 | 4 a.d.b.
6.3 50.4 18.0) 45.3] 0.44 | - a.r.b.
52.5 | 19.2] 48.3| 0.47 | - d.b.
SIZE AND. RAW ANALYSIS, a.d.b.
- , , CUMULATIVE
SIZE FRACTION WT% ASH% F.S.1. WT% ASITG
100 mm x 38mm 7.9 | 73.6 | N.A. 7.9 73.6
38 x 25.4 4.4 ) 55.0 | 1 12.3 66.9
25.4 x 12.1 9.8 | 43.2 1 22.1 56.4
12,7 X 6.35 12.6 39.5 2 34.7 | 50.3
6.35 - x 3.2 11.6 | 33.6 2 1/2 46.3 46.1
3.2 . x 0.5 | 30.4 | 21.0 | 6 76.7 | 36.3
0.5 x 0.25 11.3 | 16.3 | 8 88.0 33.6
0.25  x 0.149 2.6 | 17.8 | 71/2 90.6 33.1
0.149 x 0.074 5.8 22.8 4 1/-2 96.4 32.5
0.074 x 0.044 2.9 28.5 2 1/2 99.3 32.4
] 0.044  x 0 0.7 | 31.1 | 1 100.0 32.4
WI% + 100 mm = 3.2 -crushed to pass 100 mm
- all rock
Birtley Coal

& Minerals Testing



CLAENT @ RANGER OTL - MT. SPIEEER PROPERTY

PROJECT: SEAM C _ . BULK GAMPLE

FLOAT-SINK ANALYSTS,a.d.b.: 100max38mm  (¥T%= 7.9 )

;::ﬂﬂnﬂﬂm___n | FRACTION ANALYSIS | CUMULATIVE 1
S.G. FRACTION| WI% ASH% ss |rs.a.| wis |asm oo
Fe - 1.30 2.3 5.7 { 0.55] 8 2.3 3.7 o0.s%
150 - o135 | 2.1 82 | 055! s1/2| 4.4 | s5.81 0.55
1.35 - 1.40 1 2.8 12.5- ) 0.46] 2 7.2 §.4] o.52
1.40 - 1.a5 1.9 16.3 | 0.4 11/2] 9.1 § 10,1} o0.50]
I Tas - 1501 1.8 | 2009 [ 054 11/2f 1009 | 11.9f o.51
150 - 1.5% 2.2 24.7 | 0.41] 1 13.1 | 14.0| 0.49
L 55 - 1.60 1.7 29.8 | 0.48]| 1 14.8 | 15.8| 0.49
160 - 1.70 2.2 40.8 | 0.49 [ 1 17.0 | 19.1} 0.49
1.70 - l-éO 2.7 47.8 0.411 1 19.7 23.0 0.48
| 1.80 - 1.90 1.6 53.3 | 0.42] 1 21.3 | 25.3] 0.47
1.90 - 2.00 2.0 61.2 0.30 | 1 23.3 28.4 0.46
se 2.00 76.7 87.4 0.20] N.A. 1100.0 73.61 0.18
Birtley Coal

& Minerals Testing



CLIENT @ RANGER OTL - MT. SPIEKER FROFERTY

PROJECT: shay  C

BULK SAMBLE ' o

LAB NO.: 6319

FLOAT-SINK ANALYSIS,a.d.b.: 38umx6.3umm (WT%= 26.8 ) B
o | rracTIov avaLysis CuLATIVE ]
S.G. FRACTION| WT% ASH% s | F.s.1.f wrs | AsH: | s3

e - 1.30 | 7.0 | 39054 8 701 39§ 0.54

1.30 - 1.35 10.1 8.9 } 0.52 } 5 17.1 6.9 | 0.53

1.35 - 1.40 | 11.7 14.3 | 0.46 | 2 28.86 | 9.9 | o0.50

1.40 - 1.45 6.3 17.5 | 0.46 11/21 35.1 | 11.2 0.49

145~ 150 7.0 | 21.4 Jo.s2 | 11/2]| 42.1 |12.9 | 0.50

1.50 - 1.55% 4.2 | 28.8 ) ¢.54 11/2) 46.3 } 14.4 | 0.50

155 - 1.60 3.5 32.7 | 0.54 | 1 49.8 | 15.7 | 0.5¢

L 60 - 1.70 7.1 | a1z os9 | 1 56.9 | 18.8 | U.51

170 - 1.80 ) 4.3 37.2 ) 0.57 } 1 61.2 | 20.8 | 0.52

180 - 1.90 4.2 53.7 | 0.45 | 1 | 65.4 | 25:0 | 0.51 i

1.90 - 2.00 4.7 61.8 | 0.31 1/21 70.1 } 25.6 | 0.50

Se 2.00 | 20,0 | 's5.2{ 0.14 { N.a i 1000 }43.4 | 0.39

Birtley Coal
& Minerals Testing
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CLIENT -
CFROJECT :

LAB NO.:

RANGER OFL

- MT. SPIEKER PROPERTY

sea G

6319

BULK SAMPLE

FLOAT-SINK ANALYSIS,a.d.b.: (. 35mmx0.5mm(WT%= 42.0 )

FRAEI}ON ANALYSIS CUMULATIVE
5.6, FRACTION| WT% ass | oss | Esct) owrs | oaswe | ss B
Fe - 1.30 | 37.6 5.4 | 0.60] 9 3761 3.4) 0.60
1.30 - 1.35 12.4 7.7 1 053] 7 50.0 | 4.5 0.58
35 1.40 5.8 | 11.4 | 0.51} 4 55.8 4 5.21 0.58
1.40 - 1.45 9.0 | 15.3 ] 0.47] 11/2] s4.8} 6.6] 0.56
1.45 - 1.50 4.4 | 2006 | 0.49) 1 69.21 7.5 0.56
©1.50 - 1.55 2.7 } 266 | 0.60] 1 71,9 8.2 o056 |
1.55 - 1.60 20 | 31.7 | oe1] 1 73.9| 8.8) 0.56
1.60 - 1.70 3.9 1 393 | o.61] 1 77.8 ) 10.4 ) 0.56
1.70 - 1.80 5.2 | 46.6 | 0.56| 1 81.0 | 11.8} 0.56
"1.80 - .1.90 2.9 | s54.5 | 0.49] 1 83,91 13.3{ 0.56
190 - 2.00 2.6 | 61.3 | 0.42 1/ 86.5 | 14.7| 0.55
S e 2.00 13.5 | 82.8 | o.21] na | 100.0] 25.9] o051

~ Birtley Coal
& Minerals Testing



CLIENT =

RANGER OUL - MT. SPTEKER PROPERTY

PROJECT: SEAM _ C RULK SAMPLE
- LAB NO.: 6319
"FLOAT-SINK ANALYSIS,a.d.b.: 0.5mmx149 — (wrg=13.9
- - microns
FRACTTON ANALYSIS CUMULATIVE
.G, FRACTION|  WT% ASHS s$ } F.s.1.] wrs | ASHS X8
P . 1.3 | 42.3 5.6 | 0.60] o 42.3 | 3.6] o0.60
1.50 - 1.3% 19.2 6.8 | 0.57| 8172} e1.5] 4.6] o0.59
4o 140 1 1003 1007 Foss| s 71.8 | 5.5 0.58
1.40 - 1.45% 6.6 | 15.3 | 0.52| 21/2] 78.4% 6.3] o0.58
Las - 150§ 3.8 1 200 ] osef 11/2] 8z.2] 6.9} o0.58
150 - 1.55 2.2 | 25.7 | o.59| 1172 84.4| 7.4 0.58
1.55 - 1.60 1.4 30.9 0.63 1 . 85.81 7,81 0.58
1.60 - 1.70 2.3 ) _37.4 1 0.65] 1 88.1} 8.6 o0.58
1.70 - 1.80 1.5 | 46.2 | 0.66| 1 89.6 | 9.2) 0.8
1.80 - 1.0 1.3 | 52.3 § o0.62] 1 90.0 ) 9.8] 0.58
1.30 - 2.00 1.1 { 59.9 | o.54 1/24 92.0f 10.4) 0.58
S @ 2.00 8.0 § 82.1 | 0.741 wnN.A. {1 100.0} 16.2| o0.59
Birtley Coal
s : -
& Minerals 't
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CLIENT -

PROJECT: SEAM

LAB NO,

RANGER OIL -

6319

MT. SPIEKER PROIERTY

€ BULK SAMPLE

FROTH FLOTATION TEST:a.d.b.: 0.Smmx0 (WI%=_ 23.3 )

PRODUCT ANALYSIS

CUMULATIVE

PRODUCT WT% ASH% | FSI Wi | AsHs |
STAGE 1 32.6 | 12.0} 8 32.6 | 12.0
STACE 11 10.1 ] 15.6f 7 1/2% 42.7| 12.9
TATLINGS 57.3 | 24.0} 6 1/2) 100.c| 19.2

FROTH FLOTATION TEST: a.

d.b.: 149 Micronsx0(Wr%= 2.4 )

PRODUCT ANALYSIS

CUMULATIVE

FLOTATION PARAMETERS:

Pulp Density
Reagent
Dosage
Conditioning
Stage 1
Stapge 11

i 1l

iron

PRODUCT WT% ASH% FSI WTI'% ASH%
STAGE 1 40.3 i6.7] 6 490.3 16.7
STAGE 11 13.4 23.51 3 1/2 53.7 18.5
i TAILINGS 46.53 32.213 100.0 24.8

10% Weight/Weight
= 4:1=Kerosene:MIBC

0.5 1b/Ton
1 minute

1st minute froth
2nd minute froth

Biitiey Coal
& Minerals Testt

1o
e



CLIENT

PROJECT:

LAB NO.:

seam €

6443

© RANGER OIL - MP. SPILKER
 BULK SAMPLE

ANALYS1S OF MIDDLINGS

PROPERTY

CRUSHED TO PASS 6.35 mm.

MIDDLINGS = COMPOSITE 1.40-1.80 S.G. FRACTION - 100 mm x 6.35mm

SIZE AND RAW ANALYSIS,a.d.b.
T A CIMOLATIVE
SIZE FRACTION WT% ASH% 5% F.S. 1.0 wrs ASH% | %
- 6. 35mn x-0. 5mn £9.9 | 31.7 ] 0.48 - 89.9 31.71  0.48
0.5 mry0 10.1 1 22.2 | 0.60 4 100.0 30.7] 0.49
SINK - FLOAT ANALYSIS,a.d.b.:6.35mmx0.5mm
- CUMILATIVE .1
S.G. FRACTION | WT% ASH% S% F.S.1.] WT% | ASH% 5%
Floats @ 1,40 6.5} 10.6 | 0.53 6 1/2 6.5 | 10.6 0.53
Sinks © 1.40 93.5 | 33.2 | 0.48 1 100.0 | 31.7 0.48

N.B. - Analyses of 6.35 x 0.5 size fraction are calculated from sink-

float data.

B

irtley
Tin

Coal

inerals Testing



CLIENT

l _ { RANGER O1L 1{"1'1‘1‘31) ¢
PROJECT: CHANNEL SAMPLES - SLEAM B S Oect. 10/80

! SAMPLEL CALC.
2 AR NO. 1.0 0a.p.m%) vorsrs | asus | vors | F.c.3 5% s.6. )] r.s.1. IBasis
l 6204 #1 1 2.7y 0.7 4 16.4 ) 22.8 ) 60.1 | 0.37 } 1.43 ] 6 1/2 ] . adb
‘ 6.5 | 230 | 605 | 0.37 - R b
F.'-—‘-'_'_——‘_ """"" - b -
! 6205 # 2 3.9 1.4 30.9 18.8 48. .42 1.57 3 2db
I 31.3 | 19.1 | 49. .43 B - b
1 IS IS NN it (bt AN NS IS o db
-
I 6206 #3 § a2 0.7 ] 215 ] 192 | 586 0.39 | 1.50 EVER
i e e S Rt IEEEEELE T RE e B
i 12174 183 [ 59,0 [ . 0.3 F .- Lo b db
i | r
o207 | v Loasl ol lasa Lese [0 st | 43/ | ee
i L L | 114 | 253 | ess | 0. L S BT S
_ K ‘ ,
i |
l 6208 #5 ] 4.8] 1 0.71__5. A I 65.7_1 ___ 9:‘19__”__1_'_‘7’_7___} 6.1/2 § agp

' 3| 2406 66.1 0.49 . - - " db
Y AR NN — I E R IR IS A b
{ ,
l 6209 | t ¢ 2.0 1.0 8| 24.7 | 67.5 49 | 1.3 712 | La
l 9| 24.9 1 68.2 49 - - db
6710 #7 | 5.6 0.7 8.9 | 24.6 | 65.8 531 1.36 81/2 | 4
' 0.0 24.8 1 66.2 |  0.53 - B db
R -
i
_,' ___________________________________________________________________________
N S ANV SRS NS SV S IR IS SR S
t ~ RN N L
i
i - e e e e e 2 e e e s i o i o e o = = i mm e i pim o wn S o o o] = e = e e = ) i - ——
}
[ Y AR R IR SRS IR BERA O A
¥
¢ I DT DN RIS NS I B S I
' b % DU I

Birtley Coal

l - & Minerals Testing
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( . 7 § | _7 i : ‘(‘- e _,u.*,_.u_.,..____._--u____."..*m.,__

1" (0 Bow Cool
(D0 % Wi

15,0 % Ash

- -- { 5.3 Y WL
SN S LA S
l' / b%fbhj
33, 9»/_"}3:*

84.5

15.1 %, Ash

l 10 20/0 ‘I.J!.

[ P L t 45.1 /fos“l
Wt , ,
sh
1.3% W1,
69.1 % Ash
41.9% + 65Mesh . 13.9 %~ WL ||
A}i_l__-_l O/n ASh
v arring _ [ o v
f 28.5% —~325 mesh 5 g YW
i 72 “5 c’/u Ash
j 19.30/0 \Vf.
! 18.8% Ash |
-------------- 5 - £ ~
O O 2.1 % Wi
: 60.9 % Ash
13.8 % Wt
18.0 % Ash
T 11.7 % WL
10.4 % Ash
’F -,A’u.. ™
CIRCHT YIELD % . . TOTAL .
Q . o ' ) CLEA}\] - 80.90 “r
Hr’f. 1?’{1'6.“/'7_ % - . COAAL 8-?("5 ;'Q\SH
i R

[4sh | ASH CONTENT (AIR DRIED)

J’B‘jy RIRT L.L..Y COAL & Ml \3"RQL ;T'E:;)"i'ﬁiéG

1Tivte  PLANT BALANCE FLOW SHEET Dale -
: RANGER OTL - MT. SHIEKER D»wpwn'

"B SEAM RULK SAMPLE Nov. /80
LAB NO. 6320 '

Drown




i . (
% . v e =
- “

CBUMARY - TULK WASHING  DATA *. -
Faulk Sapple R suam[émmn#ﬁ___m"__m"__m_";_m_m_m_;_;_ Lab, ?Ja._";§§g£1;4wu ______ .
Date RCCCchdh_ Oct/89 B : "parc Washcd__(kt.’SO,jQSO
(a) RAW_COAL
Delivered Weight | 7.997 M Washed leipht 5.853 M

ADM % 3.7 Asus 150 F.s.1. 6

(b) HEAVY MEDIA CIRCUIT: 3/4" x 28 Mesh=  go 5 % by weight

S.G. of Madiwn 1.33 __ Calculated Yieldd 84,5 %

.o . o O el

he o

E Sample : ASH % .SLT.

5
|_Clcan Coal 7.8 6 ‘
1

Reject 45.1

(c) WATER -ONLY CYCLONE CIRCUIT :28M x0 = =24 c % by weight

—— L

V.F.C. £1 | 1.5em, 2 5.0 cm Calculated Yield g6 3 %

Sample . ASH % _ F.5.1.

Feed ‘ 17.1 7

Over flow 15.1 : 7

Underflow 69.1 oY/ 2
S.B.O,

1. 7312 N
S.B.U. 8.8 6.1/2

f]
o

{(d) FROTH FLOTATION CIRCUIT: 65M x0 1 %by Weight.

4:1 =Kerosene: M.I1.B.C. Calculated Yield _85.0 %.

Sample ASH % F.5.1.
|_1.c.0. 22:2 !

I Feed (T.C.0.) 180 2
Concentrate 10,4 ]
Tailings C60.9 1/2

-

(e} FILTER CAKE: S.B.0. + CONCENTRATE = 11.0 ASHY 71/2 FSi

* Al)l weights and apalysis are on an Air Dried
Basis unless otherwise indicated. . v —
— - Butley Coal

% T ) i
& Minerals Testing
AN IS A KL AT MEST ST asEA TN TR



SUBPARY _-BULK MASHING DATA {Cont.)

BULK SANPLE . UB" SEAM __LAB HO. 6320

o ———

(f) CLUAN COAL: H.M.C.C. + FILTER CAKE Calculated Yield _ 80.9 g

= g kg

| PROXINATE | CALC
ABM BiH% ASHY | v % [ FC % | S% BIU/LR | FSI {HGI { SG [BASTS
5.3 0.7 8.6 | 22.9 | 67.8 |0.40| 14080 |6 1/2| 78 |1.35| adb
8.7 1 23.1 1} 68.2 |0.40] 14179 - - - db
DILATATION TEST S
sT(ec) | MpT(oC) MC % “HD % G
377 467 22 43 1.035
. GIESELER FLUIDITY TEST
DOPH | TEMP(°C)
CSTART 1 418
MAX 1HUM 422 a1 |
FINAL - 4] 511
RANGE , 03

Birtley Coal
& Minerals Testing
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PULK SAMPLE  "BY SEAM

-

(

LAB NO.

_ 6320

SEARY-BULK BASHING DATA (Cont.).

ULTIMATE ANALYSIS

H%

N%

5%

ASHE

0% by diff. _J

- 0.40

8.63

r
ASH FUSION TEMPERATURES (°F)
ATMOSPHERE 1.9.T. S.T. H.T. F.T.
OXIDIZING . 2290 2360 2440 2580
REDUCING 1 2250 2320 2390 2510
MINERAL ANALYSIS OF ASH |
02 21203 | Ti02 Fe203 | Ca0 MgO Naz0 K20 P205 s03 | Undet.

- 9 N W uD N A SNy G G O S AU S S IS S

Birtley Coal
& Minerals Testing
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BULK SAMPLE

UEYSEAM

: 6320
LAB NO. T

CLEAN COAL INVENTORY

SUMMARY BULK WASHING DATA (Cont.)

DATE

Nov.3,1980

SHIPPED IN STOCK
88LS M.T. BBLS M.T.
R _ 27 4.500

Birtley Coal |
& Minerals Tesling

ATV ISES O LR AT wpn TS b inEd AV REESLID



BULK WASHING. DATA

BULK SAMPLE "B SLEAM LAB NO. 6320

HEAVY MEDIUM CIRCUIT

CYCLONE: 14" DSM  operating €  « KPa.
ﬂAGNETITE HEDIUM maintained ) 1 33 ;ﬁiG'
1. FEED(B/H X 28 Hesh) 2 979 ;_dﬁ.T; 13 6 ASHY ¢ ;__FSi
2. CLEAN COAL 3290 M.T.;;_Ti#&;f;“ﬁSH%%“Q__EN__FSl
3. REJECT 0.642 M.T. 45,1 ASHE 1 | Fsi
L.  YIELD CLEAN COAL (Wcighted) = 3.190 s - 83.2 %

: 3.832

h
=]
a
1
[

5.  YIELD CLEAN COAL (Calculated)= 45.1 - 13.6
- 5.1 - 7.8

Birtley Coal
& Minerals Testing
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BULK WASHING DATA

+

Estimated Yield of 28M x 65M
(5.B.0., as % of 28M x O Feed)

BULK SARPLE BT SEAM 1A wo. 0%
WATER-ONLY CYCLONE CIRCULT

Primary Cyclone: 6 DSH Operating € wﬁﬂ&§§_;_nwﬂﬂ__%ﬁPa

Vortex. Finder Clearance set e 1.5 ﬁ_-'_c.m.
Secondar? Cyclone: 4" DSH Operating @ 35 ~ KPa

Vortex Finder Clearance Set @ 5.0 c.m.
Sieve Bend : 65 Mesh
). Feed { 28%csh x 0 ) 1 ASHY 7 F.S.0.
2. Primary éyclone Overflow 1s.1 ASHY 7 ?.S.!.
3. Secondary Cyclone Underfliow - _69-1 ASHZ /2 f.s.l.
k. Sieve Bend Overflow {S.B.O.) 111 ASHE 7 ]7/5 F.S. 0.
5. Sieve Bend Underflow(s.B.uU.) 18.8  asHy 6 1/2 fog.y.
6. Yierd (W.0. Cyclone) ﬁE?'l - lZ;i;_ = 96.3 %

| 69.1 - 15.1 ,

7. WI% 28M x 65M in Primary Cyc1one Overflow S AL z

Birt
& N

L

ley Coal
finerals Testing
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BULK WASHING DATA

BULK SAMPLE B SEAM LAB 0. 6320

FROTH FLOTATION CIRCUIT

Flotation Cell: two(2) Birtley -Humboldt Multi-Wobble
impellers in series. '

Reagent : b:1 = Kerosene:M.1.8B.C.

Thickening Cyclone : 20° - g cyc]ohe Hayl-Patterson

1. Thickening Cyclone Overflow (T.C.0. -325M} 22 5 ASH%Z 1 FS

2. Flotation Feed(Thickening Cyclone Underflow)18.0 ASHYL 7 FSI

3. Concentrate, ' _ 10.4  ASH%Z 8 - FSI
b Tailings : __60.9 ASHE  1/2 FS}
5. Yield Concentrate 60.9 - 18.0 = B5.0 %
: 60.9 - 10.4

Birtley Coal
- & Minerals Testing,
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ADIT Ho.,

RANGER OIL - MT. SPIFKER PROPLRTY

-

{

ARALYSIS OF CHANNEL SAWPLES

COMBINED PLY

1
Al

ALYSITS

Seam

Daie Analyzed Nov. 17, 1980

6508

Lab. No.

Head Sample Analysis

Ply Rumbers Combined

Samples #1 to #7 inclusive’ .

Total Weight ~ 7Kg,

Proximate Analysis (Air-dried)

Miscellaneous Analysis (A.D.)

z V.M. %

Total S% | F.S'J. | S.G. H.G.1.

Moist. %1 Ash
bt 15. 4

21

.9

0.40 6 1/2 1.40 83

Float-Sink Analysis (9.5mm x 0.5mm):

Weight _78.3 %

e ———

Specific Fraction Analysis Cumulative

Gravity Weight %] Ash % s¢ |F.S.lL. Wtz | Ash 2 S %

Fraction :
F @ 1.30 40.4 3.5 0.35 9 40.4 3.5 0.35
1.30 - 1.40 27.2 8.9 0.31 3 67.6 5.7 0.33
1.40 - 1.50 12.0 18.4 0.39 1 1/2 79.6 7.6 0.34
1.50 .- 1.60 6.6 25.9 0.57 11/2 86.2 9.0 0.36
1.60 - 1.70 3.4 31.3 0.57 11/2 85.6 9.8 0.37
1.70 - 1.80 2.2 37.1 0.41 1 91.8 10.5 0.37
1.80 - 2.00 1.9 48.0 0.33 1/2 93.7 11.3 0.37
S @ 2.00 6.3 78.4 0.33 N.A. 100.0 5.5 0.37
Total 100.0 15, .37 - 3 -

Flotation Test (0.5mm x 0)

‘ Wit.% { Ash % { Total
Product *l.4
rodu (A.D.)]| s%
s 1 79.1 g.1 0,52
FrO!L-h.].T Q 232 0,74
Taiis ™ 9! 50,8 1,06
Total 100,0f 14.5 0.60

Weight 21.7 %

Conditioning Time: 1 Minute

Reagent: 4:1 Diesel Fuel: M.I.B.C.
Dosage: 0.5 1b/ton ‘
Pulp Density: . 10% Weight/Weight
Frothing Time: 2 Minutes




CLTENT @ RANGER OIL - MT. SPIEKER PROPERTY

PROJECT:  SEAM B RULK SANPLE

LAB XNO.: 6321

HEAD RAW ANALYSIS

i} . _ .
__A.D.M.J MOIST% | ASH% | VoL F.C.% s | F.S.1. JCALC.BASIS
3.7 1 0.6 15.0 121.9 | 62.5] 0.36 6 a.d.b.
4.3  }14.4 [21.1 | 60.2] 0.35 - a.r.b.
5.1 122,06 | 62.9] 0.36 - d.b.
SIZE AND RAW ANALYSIS, a.d.b.
T i CUNULATIVE
SIZE FRACTION WT% ASH% | F.S.I. WT% ASH%
100 mm x  38mm | 10.1 | 19.1 | 3 110.1 19.1
38 X 25.4 4.2 | 17.4 | 3 14.3 18.6
25.4  x 12.7 8.7 ] 15.3 | 3 1/2 23.0 | 17.4 |
12.7 x  6.35 11.0 | 14.2 | 4 34.0 16.3
6.35  x 3.2 11.9 12.8 4 1/2 45.9 15.4
3.2 x 0.5 29.6 | 12.8 | 6 75.5 14.4
0.5 x 0.25 | 11.5 14.9 7 87.0 14.5
0.25 % 0.149 3.0 16.1 7 1/2 50.0 14.5
0.149  x 0.074 6.0 { 17.9 [ 5 96.0 14.8
0.074 x 0.044 3.3 21.0 5 99,3 15.0G
$0.044 " x0 0.7 | 22.2 L 11/2 | 100.0 15.0
W% + 100 mm = . -crushed to pass 100 =m

P —

Biﬂléy Coal
& Minerals Testing
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CLIENT =
PROJECT:

LAB NO.:

RANGER OLL - MT.

RULK

SEAM B

6321

FLOAT-SINK ANALYSIS,a.d.b.

SPTEKER PROPERTY

SAMPLE

(vr%= 191 )

;IOOmmXBSmm

h FRACTION ANALYSIS _ CUMULATIVE
$.G. FRACTION| wr% ASH% s5 | F.s.1.] wrs | oasuz | s»
Fe - 1254 nil - - - - b -]
125+ - 1.30 13.8 4.4 0.31 4 71/2 { 13.8 4.4 0.31
130 - 135 | 26.6 7.4 1 03615  |20.4 6.4 | 0.34
135° - 140 | 12.4 11.6 | 0.36 | 3 52.8 6.6 | 0.35
140 - 145 8.4 17.0 | 0.36 | 2 1/2 | 61.2 8.9 { 0.35
145 - 150 9.8 19.7 } 0.39 | 1 1/2 | 71,0 | 10.4 | 0.35
1506. -~ 155 4.0 23.8 0.44 { 1 1/2 1 75.0 11.1 0.3%6
155 - 1%0 4.4 25.0 | 0.29 | 1 79.4 1 11.9 | 0.36
[ 160 - 165 2.8 | 28.0 | 0.27] 1 82.2 1 12.4 | 0.35
166 - 1.70. 4.0 ) 29.9 } 0.23] 1 ' 86.2 | 15.2 | 0.35
170 - 1.80-] 4.7 32.1 { 0.21 ] 1 90.9 }14.2 } 0.34
1,80 -~ l.gd-] 1.6 45.7 [ 0.20} 1 92.5 | 14.8 [ 0.34 |
190 200 |- 1S 54.3 | 0.14] 1. | o4.0 }15.4 | 0.33
'S @ 2.00° | 6.0 77.7 | 0.10 | N.A. 00,0 §19.1 | 0.32

Birtley Coal

& Minerals Testing
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CLIENT : RANGER OTL - MT. SPIEKER PROPERTY

PROJECT: SEAM B BULX SAMPLE
(A8 No.: 0321 B
FLOAT-SINK ANALYSIS,a.d.b.: 38mmx25 . 4nm (Wr%=4.2 ) T
FRACTION ANALYSTS COUATIVE |
S.G. FRACTION| WT% ASH% S% § F.S.I.| Wr% | AsH% | s%
e - 125 | nid - - - - - O
125 - 1.30 5.9 ) 3.6 }J 035 ] 71/2 5.9 1 3.6 | 0.35
130 - 1.35 38,2 6.5 ) 0.33 )1 51/2 | 44.1§ 6.1 ) 0.33
1.35 - 1.40 126 § 11.7 § 037 V2372 | 56.7 1 7.4 ] 0.34
140 - 1.45 8.2 }16.4 J 0.39 ) 11/2 ] 6a.93 85 ] 0.35
145 - 150 9.4 | 20.2 § 0.38 ) 11/2 | 74.3 }10.0 | 0.35
150 - 1535 ;_._4 23.8 0.57 | 11/2 78.7 } 10.8 0.36
155- - ‘150 5.0 | 25.4 ) 0.41 ] 11/2 | 837 {11.6 | 0.37
oo - 1ec | 3.2 § 301 Joazsfia/2] se.o |12.3] 0.3
Lecn - 1.0 3.4 | 32.4 } 026 |1 | 903 | 133 | 0.36
178, - 1.80 2.9 | 39.0 { 0.20 1 1 ©3.2 1 13.9 | 0.36
1.80 - 1.90" 1.9 § 49.4 | 0.22 11 95.1 1 14.6 | 0.36
1,90 - 2.00° 1.1 58.6 0.17 96.2 § 15.1 | '0.35
se 2.00° 3.8 | 76.0 | 0.11 | A, | 100.0 f17.4 | 0.35

Birtley Coal
& Minerals Testing



CLIENT + RANGER Q7L - MT. SP]EﬁER PROPERTY
PROJECT: SEAM B BULX SANPLE

LAB NO.: - . 6321 -

-——

FLOAT-SINK ANALYSTS,a.d.b.:25.4mmx12.7mm (r%= 8.7  § T

1 FRACTION ANALYSIS CUMULATIVE f
S.G. FRACTION| Wi% ASH% S% F.S.1.| Wi% ASH% s%
Fe - 125 | Nl - 5 - - - -
125+ - 1.30 $.9 § 3.6 |0.35]8 8.9 1 3.6 1 o0.35
130 - 135 | -45.6 6.7 | 0.32 1 a172 | sas5 | 6.2 1 0.3
| 135 - 140 | 8.3 | 12.3 | 0.35 | 2 62.8 | 7.0 | 0.33 |
140 - 145 10.5 | 16.2 | 0371 2 73.3 | 5.3 | 0.33
145 - 150 8.8 | 209 | 0.43} 1 82.1 | 9.7 | 0.34
150 - 155 3.4 1 24.0 0.40 |} 1 85.5 | 10.2 0.35
155 - 180 3.6 28.1 } 0.55 | 1 89.1 } 11.0 0.35
- 160 - 165 1 2.0 ! 305 Joso]1 91.1 | 11.4 | 0.36
165 - 1.70 1.8 | 32,6 } 0.28]1 92.9 | 11.8 | 0.36 |
170, _ 1.80- 1.5 | 374 J o3| 1 | o4.4 J12.2 | 0.36
1.80 - .40 1.1 | 47.9 { 0.28 4 1 95.5 {12.6 | ‘0.36
1,902 2,00 0. 60.2 | 0.23 96.4 §13.1 | 0.35
S e 2,00 3.6 | 76.1 | 0.18 ] N.A. 100.0 §15.3 | 0.35

‘Birtley Coal
& Minerals Testing



CLTENT
FROJECT:

LAB HO.:

RANGER OTL - MT. SPIEkER PROPERTY

SEAM

6321

AP

- BULK SAMPLE

FIOAT-SINK ARALYSTS,a.d.b. : 12. 7umx6.35me (7%= 11.0 )

P

FRACTION ANALYSIS CUMULATIVE ]
S.G. FRACTION| WT% ASH S% | F.S.1.] wrs !} asus | s
T re - 1a% 0.7 | 22 {oarlo 0.7 { 2.2 | 0.47
125 - 130 | 310 | 40 |o32]s 317 | 4.0 | 0.52 |
Y30 - 125 | 277 | 7.4 | o0 3 "59.4 | 5.6 ] 0.31
135 - 140 7.8 1 12.2 | 034 | 2 67.2 } 6.3 | 0.32
140 . 145 8.8 V159 | 0.3 [11/2] 76.0 [ 7.4 § 0.32
T las - 150 1 72 | 2002 | 049 |1 83.2 | 8.6 | 0.33
150 - 155 3.3 ] 25.0 } 0.35 11 86.5 | _9.2 | 0.33
| 1ss- - 160 3.1 27.9 f 0.37 [ 1 89.6 |1 9.8 | 0.34
- 1600 - 1.65° 1.8 31.0 0.56 | 1 91.4 {10.3 0.34
165° - 1.7¢ 1.3 {1 33.2 | 0.47 | 1 92.7 {10.6 | 0.34
170 - 1,80 1.6 | 38.6 } 0.28] 1 94.5 { 11.1 | 0.34
1,80 - 1.99" 1.2 1 461 Joz1 )1 b es.7 fa1s | o.34
190" =" 2.00" 0.9 | 58.8 ] 0.19 1/2 ] 96.6 } 12.0 | .0.34
5 € 2.00 4 3.4 76.7 { 0.18 | N.A. ,,100.0J14 2 { 0.33

Birtley Coal
- & Minerals Testing



CCLIENT & RANGER QF1L - MT.. SPIEVKER PROPERTY

PROJECT: SEAM B BULK SAMPLE

LAB NO.: 6321

FLOAT-SINK ANALYSIS,a.d.b.: ¢ zepnie oo (WT%=11.9 )

FRACTTON ARALYSIS CUMULATIVE
$.G. FRACTION} WT% ASH% S% F.S.1.§{ WT% ASH% 5%
| Fe - 195§ 5.6 | 2.2 | 042439 s.6 | 2.2 | 0.42 |
325 - 130 34.3 3.9 { 0.30 | 8 39.9 3.9 0.32
1.20- - 1.35 24.9 7.3 | 0.27 13 64.8 § 5.1 0.30
a5 - 140 9.0 {127 y 0.30 ] 11/2§ 73.8 ] 6.0 f 0.30
140 - 1.45 5.2 | 16.9 0.30 | 1 80.0 6.8 0.30
145 - 150 6.3 | 20,9 | 0.38 1 86.3 7.9 0.30
150 - 15§ 3.3 | 25.8 } 0.40 | 1 83.6 | 8.5 0.31
I 1ss - 160 1.8 29.9 } 0.40 | 1 91.4 8.9 0.31
1.60- ~ 165 1.1 32.7 } 0.38 | 1 92.5 9.2 0.31
165 « 1.70 0.9 36.3 § 0.38 } 1 93.4 9.5 0.31 _
170 - 1,80 1.2 § 40.4 | 0.34 § 1 94.6 | 9.9 | 0.3:1
1,86 - 1.90° 0.9 47.4 0.32 {1 {.95.5 102 0.31
190 < 2.00° 0.6 | 57.0 | 0.25 1/2 | 96.1 | 10.5 | .0.31
S e  2.00 3.9 78.4 | 0.40 | N.A. 100.0 4 13.2 0.31

Birtley Coai
& Minerals Testing.



CLIENT @ RANCER OTL - MT. SPIEXKER PROPERTY

FROJECT: ©EAM B BULK SAMPLE

LAB NO.: 6321

FLOAT-SINK ANALYSTS,a.d.b.: 3-20mx0.5mm  (wr%= 29.6

B FRACTION ANALYSIS | cowLaTive
_.S.G. FRACTION| ¥T% ASHS ss | F.Ss.1.} wrs | asHs | s%
Fe - 125 | 11.3 2.0 | 0.40] 9 13.3 1 2.0 | 0.40_
125+ - 1.30 38.9 3.5 0.33 } 8 50.2 3.2 0.35 1
130 - 1a3s | -17.3 7.1 } 0.27] 3 67.5. 1 4.2 } 0.33
135 -~ 140 9.2 11.8 0.30 V1 1/2 76.7 5.1 0.32
146 - 145 4.7 | 16.2 | 0.30 | 1 81.4 | 5.7 { 0.32
145 - 156 4.9 t 201 | 0.3 |1 86.3 ! 6.5 { 0.32
150 - 1sS 2.4 | 25.7 | 041 | 1 §8.7 | 7.1 | 0.33
155 - 180 ©1.6 { 29.1 | 0.46 | 1 '90.3 {- 7.5 0.33
| 160° - 165 1.0 | 333 1 044 41 o1 4 | 7 033
165> - 1.70 0.7 35.0 | 04711 Q2 g n ) o33
1.70. - 1.80 1.1 | 406 ) 046 ) 1 93.2 } R4} 0 3%
1.80 -~ 190~} 0.8 } 47.3 ) gaeda ) osnl g7 033
1,900 2,00 0.6 } 54.4 | 0.49} 172 ] 94.6 § 5.0 | ‘0.33
se 200 5.4 | 79.2 | 055 | na. {1000 {12.8 | 0.35

- Birtley Coal
& Minerals Testing
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CLIENT © RANGIR OTL - MT. SPTIEKER PROPERTY

PROJECT: SEAM

AB NOL:

RULK SAMPLE

FLOAT-SINK ANALYSIS,a.d.b. :0,5“,]“149 (Wr%= 14.53 : T
’ microns
FRACTTON ANALYSIS CUMULATIVE | |
$.G. FRACTION| WT% ASH% % F.S.1.| W% ASHS% 1 S%
Fe - 1as 9.2 2.4 L 0.39.] 9 9,2 2.4 4 0,39
Y25 - 1.30 36.8 6 1 0.37 | 81/2) 26.0 3.4 0.37
130 - 1.35 19,1 6.7 | 0.34 | 6 1/2) 65.1 4.3) 0.36
135 - 140 | 111 11.1 §0.33 ] 2 76.2 5.3 0.3
140 - 145 3.7 1 16.1 | 037 | 1 79.9 5.8 0.35
1.45 150 4.4 § 19.8 § 0.41 | 1 84.3 6.61 0.36
150 - 155 2.4 | 25,5 10521 1 86.7 7.1} 0.37
Vs . 160 1.1 } 30.2 o1l o 87.8 | 7.4} 0.37
160 - 165 1 1.2 | 4.4 o} 89.0 | 7.7] 0.37
1650 « 1.70 0.6 | 37.8 }o0.71 ] 1 89.6 7.9 0.38
170 - 1.80 1.2 { 43.2 | 0.80 § 1 90.8 8.41 0.38
1,80 - 1.90 0.9 so.6 . o8 § 3 917 .84 0.39
19027 2.00° 0. 58.4 | 0.91 1/2] 92.5 9.2 1 '0.39
{se 2.00° 78.4 | 1.24 | N.A. 100.0 f, 14.4 | 0.45

Birtley Coal: .

& Minerals Testing



CLTENT @ RANGER OTL - MT. SPIEKER PROPERTY

PROJECT: ‘SEAM B BULK SANPLE

LAB NO. - 6321

SR,

FROTH FLOTATION TEST:a.d.b.: 0.Smmx0 (WT%= 24.5 )

PRODUCT ANALYSIS- ’ CUMULATIVE
PRODUCT | WF% | AsH% | FSI | WI% | ASHS
STAGE 1 72.8 9.1 8 - 72.8 9.1
STAGE 11 - 8.9 §20.8 4 1/2 81.7 10.4
TATLINGS T 183 Jas.z |1 100.0 | 16.4

FROTH FLOTATION TEST: a.d.b.: 149 Micronsx0(W1%= 10.0 )

PRODUCT ANALYSIS CUMULATIVE
PRODUCT WTS% ASH% FST wrs ] ASH%
STAGE 1 80,4 | 11.0 | 61/2§ 80.4 | 11.0
STAGE 11 6.6 1 28.4 11 1/2 87.0 12.3
TATLINGS 13:0 { 60.2 | N.A. 100.0 18.5

FLOTATION PARAMETERS:  Pulp Density 10% Weight/Weight

Reagent = 4:1=Kerosene:MIBC
Dosage = 0.5 1b/Ton
Conditioning = 1 minute

Stage 1 = lst minute froth
"Stage 11 = 2nd minute froth

Birtley Coal
- & Minerals Testing
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CLIENT

PROJECT: ¢

LAB NO. :

- B BULK SAMPLE

ANALYSIS OF MIDDLINGS

1 WANGER OTL - MT. SPTEKER PROPERTY

MIDDLINGS = COMPOSITE 1.40-1.80 S.G.

CRUSHED T0 PASS 6.35 mm.

SYZE AND RAW ANALYSIS,a.d.b.

FRACTION - 100 jm X 6.35mm

" T L CIRATIVE ]
SI1ZE FRACTION WT% ASH% S% F.S. 1. WT% ASHZ ! 5%
6. 35mm x 0. S 88.4| 22.7] 0.35 - 88.4 ) 22.7 0.35
0.5 mmx0 1.6 19.7} 0242 | 3172} 100.0} 22.4 ] 0.36

SINK - FLOAT ANALYSIS,a.d.b.:6.35mmx0,5mn
] T T CUMITATIVE
$.G. FRACTION | WT% ASH% 5% F.5.1.{ wr% | ASH% S%

Floats & 1.40 18.4] 9.2 0.29 { 5 18.4 9.2 0.29f
Sinks 81.6}1 25.8 | 0.36 | 1 100.0 § 22,7} ©.3%

N.B. - Analyses of 6.35 x 0
float data.

.5 size fraction are calculated from sink-

Birtiey Coal

& Mineral
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SAMPLE .
3 NO. 1.0, FIOTSTSY ASHE g VOL% -

L [ . LU MV S

6242 S9N SRS ﬂjlﬁuﬁnA._"_l9;§_“{ SO I
L2000 f0 ,]ﬁiéi;“,AJ?;7M{"qﬁ54=5_,ﬂ_Qnégnnu N AN - |- D

G243 6OM 4 13.7 §{ 21.4 [ 6 -31...0.48 I SO I AT . -
206BC ] 15.3 | 21.5' 64.7 1 0.48 : - - db

. ey

6245 02N ...0.9 3 18.7 20.31 60.14 _ 0.47 ) . __ __1_5 194 ) _sdn
39T f 1189 3 205 ) e0ie) 0aaz) | - 1 . 1 a.

47 {6 | 0.7 | 157 | 21.1] 64.s| 0.49 41/2 | 1.40 | adb
.49R 13.8 21.2 65.01 0.49 - - @b

lf‘ii-@ 65M 0.8 | 11.4 21.9}  65.9{ 0.48] 6 1/2 1 1.27 } adp

i
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=351 1 Q How Coal

VAT

o

69.4 Y WL

17.8 % Ash

16.4 % Ash

52.1 Y Wt

— 7.3 % Ash |
| o o or wry 1 -
__.".2._.9_;9____/?__?_{':_“ :;;4"' + 28 mesh
11.0 %% Ash : ’
- 28 mesh
30.6 v wi,
13.7 <, Ash
1.6 % Wt
1 63.9 % Ash
50.4% +65 Mesh 146 PWL |
9‘0 % ASh
[T -65mesh 23.2%  _325 mesh 5.3 %W
' ]5 .O °/c ASh
14.4 9 Wi
13.8 =, Ash
O' O 1.5 %% Wi,
al_ 51.9 % Ash
11.1 % wt. '
14.1 % Ash
‘. : 9.60/0 W'.
i 8.0 % Ash
LEGEND:
1 TOTAL .
CIRCUIT YIELD % - o W
(:) . 7 . CLEAN 76.3% WT
WEIGHT % COAL 7.7% ASH

wr
iﬁl ASH CONTENT [AIR DRIED)

dll® BIRTLEY COAL & MINERALS TESTING:

Tille

PLANT BALANCE FLOW SHEET

Ranger 01l - Mt. Spieker Property
UAY SEAM BULX SAMPLE

LAB NG. 6322

Date
Oct./80

Drawn’




Y - BULK WASHING  DATA * (

Rulk ‘S::;z.?p]e MAY SEAH : : Lab. No. T 6.'5.“::2

Bate RCCCiFthm;QQLLLSO

_DPate Yashed gct, 29/80

Bedivered Weight  '4.343 ny,  Washed Veight 2.158 HT
ADM % 5.3 . ASHR 1644 .. F.s.1._61/2
{(b) BEAVY MEDJA CIRCUIT: 374V x 28 Mesh=_ ¢q 4 % by weight
S.G. "of Medium - 1 97 Calculated Yield g 3 3
Sampie : ASH S ] FS.1.
Feed _ 17.8 6
Clecan Coal 7.3 7 1/2 ‘
Reject 49.5 1
{c) VWATER -ONLY CYCLONE CIRCUIT :28M x0 = 30.6 % by weight
V.F.C. #1 . I cw. %2 5 - cpm Calculated vierd 94.9 3
Semple . ASH % F.5.1.
Feed ‘ y 13.7 8
Overflow 11.0 8 1/2
Underflow 63.9 1
S-B.O, . 9.0 8 1/2
S.B.U. ' 13.8 8
© (d) FROTH FLOTATION CIRCUIT: 65M x0 14.4 %hy Weight
4:1 =Kerosene: M.I.B.C. Calculated Yield _86.1 %
Sample ASH % F.S. 1.
5 N 15.0 31/2
Feed (T.€.U.) 14.1 8 1/2
Concentrate 8.0 ' ?
| Tailings sL.9 1172
(e) FILTER CAKE: S.B.0. + CONCENTRATE = g 8 ASHZ 8 1/2. FS1

* A1l weights and znalysis are on an Air Dried ' .
Basi less otherwise Indicated. e
aS'IS unite Olherwl n BII t-[ey Coal
& Minerals Testing -
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~~

SUMMARY  -BULK WASHING DATA (Cont.)

BULK SAMPLE  _ MA" SEAM LAB NO. 6
(F) CLEAN COAL: H.M.C.C. + FILTER CARE Calculated Yield 76 %
PROX | MATE i
- BTU/ | CALC. §
ADM | RMZ ASHZE VM Z FFC %2 | 8% 1 LB’ Her 1s.6. BASIS
5.1 0.5 | 7.7 | 22.8 | 69.0 J0.54] 14362 | 71/2| 80 [ 1.35 [ adb
7.7.1 22.9 { 69.4 }0.54{ 14434 - - db
DILATATION TEST
sT(oC; | MDT(oC) MC % MD % G
386 470 .24 48 '1.034
GIESELER FLUIDITY TEST
DDPM TEMP (OC)
START 1 430
MAX THUN 286 474
FINAL 0 512
RANGE 82

Birtley Coal |
& Minerals Testing
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BULK SAMPLE VA" SEAM

-

stk ULK KASIING DATA (Cont.) ¢

LAR NO. 6322

ULTEHMATE ANALYSIS

H20 % €% HY N $% ASHZ | 0% by diff.,
0.48 ' ' | 0.54 7.71 | - ]
r -
ASH FUSION TEMPERATURES {°F)

ATMOSPHERE 1.D.7T. S.T. H.T. CF.T.

- OXIDIZING 2350 2480 2550 2610

REDBUC NG 2290 2450 2530 2590

MINERAL ANALYSIS OF ASH

A1203 | Tio2 Fe203 Ca0 Mg0 Na20. K20 P205 $03

tndet.

Birtley Coal
& Minerals Testing




VAT SEAM

BULK SAMPLE _

CLEAN COAL INVENTORY

LAB NO. 6322

SUMMARY BULK WASHING DATA (Cont.)

DATE

Oct.31,1980

SHIPPED IN STOCK
BBLS M.T. BBLS M.T.
- - 9

1.559

Birtley Coal
& Minerals Testing
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BULK WASHING DATA

BULK SAMPLE_ AN SEAM LAB NO. 6322

HEAVY MEDIUM CIRCUIT

CYCLONE: T4 DSM  operating 8 52 ____kpa.

MAGNETITE MEDIUM maintained @ 1.27 5.6

1. FEED{3/h x 28 Mesh) 1.497 M.T. 17.8 ASHY 6 FS1

2. CLEAN COAL 1.116 WT. . 7.3 pasHy 7 1/2 gg

3. REJECT 0.381 M.T. 495 0 Ay 1 0 gy

b.  YIELD CLEAN COAL (Weighted) = 3,136 = 745 %
1.497

5. YIELD CLEAN COAL (Calculated)= 49.5 - 17.8 = 75.1

&

49.5 - 7.3

Birtley Coal
& Minerals Testing
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BULK WASHING DATA

BULK SAMPLE VAT SEAM - LAB HO. 6322

WATER-ONLY CYCLONE CIRCUILT

Primary Cyclone: 6'' DSM Operatiné' @ 138 KPa
"Vortex. Finder Clearance set g | 1 c;m.'

. Secondary Cycione:&” DSM Operating P 35 KPa
Vortex Finder Clearance Set e ' 5 | | ‘c.m.

Sieve Bend : .65 Mesh

1. Feed ( 28Mesh x 0 ) _13.7 ASHZ 8 F.S. 1.
2. Primary éyclone 0verflow. 11.0 ASH% 8 1/2 F.S.I;
3. Secondary Cyclone Underflow | 63.9  ASHZ 1 CFLSLL.
4, Sievg Bend Overflow (S5.B.0.) ' 5.0 ASHZ 8 1/2 F.s. 1.
5. Sieve Bend Underflow(s.B.U.) 13.8 ASHE 8 | F.s1.
6. Yield (W.0. Cyclone) 63.9 - 13.7 = 94.9 .%'
| . 63.9 - 11.0
7. Wi% 28M x 65M in Primary Cyclone Overfiow = 50.4 ;3

8. Estimated Yield of 28M x 65M : -
($.B.0., as % of 284 x 0 Feed) | = 47.8 %.

Birtley Coal |
& Minerals Testing
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- BULK WASHING DATA

BULK SAMPLE TAM SEAM LAB HO. 6322

FROTH FLOTATION CIRCUIT

Flotation Cell: two{2) Birtley —Humboldt Multi-Wobble
impellers in series. :

Reaoent : L:1 = Kerosene:M.[.B.C.

Thickening Cyclone : 20° - 8" cyclone Hayl-Patterson

. Thickening Cyclone Overflow (T.C.0. -325M) 15.0 ASH% 3 1/2 FSI

2. Flotation Feed(Thickening Cyclone Underé!owl}d'l asuz 8 /2 pg

3. Concentrate . . 8.0 ASHZ 9 FS1
k. Tailings 51.9 ASHE 1 1/2 FSI
5. Yield Concentrate 51.9 - 14.1 = 8.1 %

51.9 - 8.0

Birtley Coal
& Minerals Testing
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ADIT No.

RANGER OIL - MT.

.( ,.

SPIEKER PROPERTY

ARALYSIS OF

CHAINEL SAMPLES

COMBINED PLY ANALYSIS

P1y Numbers Combined

Ceam

All eight (8) individual

samples combined.

Date Analyzed Nov. 17. 1980
6509

l.ab. No.

Head Semple Analysis

Total Weight ----Kg.

Proximate Analysis {Air-dried) Miscellaneous Analysis (A.D.)
Moist, %1 Ash % V.M. % F.C. % {Total S¥ | F.S.1. S.G. H.G. 1.
0.7 . 15.7 20.5 63.1 0.53 5 1/2 1.40 78
Float-Sink Analysis (9.5mm x 0.5mn); Weight 81.9 %
Specific Fraction Analysis Cumulative
Gravity Weight %| Ash % S % F.S.1 Wt.% Ash % S %
rraction
F & 1.30 21.2 3.7 0.54 9 21.2 3.7 0.54
1.30 -~ 1.40 51.7 . 8.9 0.48 2 72.9 - - 7.4 0.50
1.40 - 1.50 11.6 18.5 0.46 . 11/2 84.5 8.9 © D.49
11.50 -~ 1.60 . 2.6 28.5 0.48 1 87.1 9.5 0.49
1.60 - 1.70 1.2 30.1 0.50 1 88.3 9.8 0.49
1.70 -~ 1.80 1.0 44 .4 0.40 1 89.3 10.2 0.49
1.80 -~ 2.00 1.4 57.8 0.28 1 890.7 10.9 0.49
I @ 2.00 9.3 71.3 0.11 N.A. 100.0 16.5 - 0.45
Total 100.0 16.5 0.45 - - - -
Flotation Test (0.5mm x 0) Weight 18.1 %
Product] Wt.% | Ash %} Total | F.S.I.} Conditioning Time: -1 Minute
(A.D.)] s% Reagent: 4:3 Diesel Fuel: M.I.B.C.
Froth -L| 82.2| 8.0 | 0.72 8 1/2] Dosage: 0.5 1b/ton '
11 6.8 1 19.4 0.88 3 1/2} Pulp Density: 10% Weight/Weight
Tails 11.0 1 51.2 1.17 2 Frothing Time: 2 Minutes
Total 100.0 15.5 0.78 -




PHROJECT:

LAB NO.:

SORANGER 2IL LIMUTEDR

SEAM A BULK SAMPLE

6323 - Preliminary Washability Test

Raw Coal crushed to minus 3/4"

SIZE ANALYSIS

CUM
SIZE FRACTION WI'% WT%
374" x 28M 76.2 76.2
28 x 0 23.8 1100.0

SINK-FLOAT ANALYSIS:32/4" x 28M
CUMULATIVE
SG FRACTION WT% ASH% | FSI [ w3 ASHS
¥e 1.55 g§7.2 | 1251 71/2187.2 | 12.5
se 1.55 12.8 | 68. 1 100.0 19,7
FROTH FLOTATION TEST:28M x 0
CUMULATIVE
PRODUCT WT% ASH% { FSI WT% ASHS -
STAGE 1 83.1 1 7.4 |9 83.1 7.4
STAGE 11 5.2 | 17.5 7 88.3 2.0
| TAILINGS 11.7 | 43.0 | 2 100.0 12.1
F.F. PARAMETERS: - Pulp Density . = 10%

Bulk sample homogenized. Raw- 3 barrels cxtracted

Reagent
Dosage

Conditioning Time

Stage 1
Stage 11

=4:1=Kerosene :MIBC
=0.50 1b/Ton
= one minute

= 1st minute
Znd minute

and crushed to -3/4" acd cored and quartered to

required amount for test wotk.

froth
froth

Birtley Coal

& Minerals Testing
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CLIENT

RANGER OIL - MT. SPIEXER PROPERTY

-mostly coal

PROJECT:  SEAM A BULK SAMPLE
LAB NO. : ey
HEAD RAW ANALYSIS
A.D.M.| MOIST% | ASH% voisl r.c.s| s% F.S.I. JCALC.BASIS
5.3 0.6 16.4 | 20.5 62.5| 0.50 |'6 1/2 a.d.b.
5. 15.5 | 19.4 59.2 | 0.47 - a.r.b.
16.5 | 20.6 62.9f 0.50 - d.b.
SIZE AND RAW ANALYSIS, a.d.b.
, CUMOLATIVE ]
SIZE FRACTION WI% ASH% F.S.T. WT% ASHG |
100 mm x  38mm 9.5 | 22,9 | 3 9.5 22.9
38 X 25.4 4.1 23.3 3 13.6 23.0
25.4 x 12.7 11.6 21.0 3 25.2 22.1
12.7 x 6.34% 13.2 18.8 3 1/2 38.4 21.0
6.35 x 3.2 11.6 18.3 4 50.0 20.3
3.2 x 0.5 30.2 | 12.7 | 8- 80.2 17.5
0.5 x 0.25 10.1 11.7 8 90.3 16.8
0.25 x 0.149 2.3 12.3 8 92.6 16.7
0.149 x 0.074 3.9 13.4 8 96,5 16.6
0.074 x 0.044 2.6 16.7 7 99.1 16.6
0.044 x 0 0.9 18.0 5 100.0 16.6
WI% + 100 mm 7.1 ~crushed to pass 100 mm

Birtley Coal
& Minerals Testing

RIwry bend L3 R AT B NESNTHED E=I3: ST I1V%YIY



CLIERNT

PROJECT

" LAR NO.:

SEAM

BULK SAMPLE

¢ RANGER OIL - MT. SPIEKER PROPERTY

FLOAT-SINK ANALYSIS,a.d.b,:100me x38mm  (yrg= 9.5

FRACTION ANALYSIS _CUMULATIVE

S.G. FRACTION| WwTS% ASH% S% F.S.7.] wr% ASIS | %

F@ - 1.25) nil - - - y -
1. 25 - 1. 30 0.8 2.8 } 054 ] 9 0.8 | 2.8 0.54
1.30 - 1.35| 459 6.9 | 0.48 | S 46.7 | 6.8 0.48
1.3 - 1.40 26.5 11.2 0.52 2 1/21 73.2 8.4 0.50
1.40 - 1.45 5.0 | 15,7 | 0.46 | 2 78.2 8.9 0.49
1.45 - 1.50 1.4 | 20.0 jo.52] 1 79.6 | 9.1 0.49
1.50 - 1.55 0.2 24.2 0.46 1 75.8 1. 9.1 0.49
1.55 - 160y o2 | 277 Voar | 1 g0.0 | 9.2 0.49
1.60 - 1.65 0.1 32.7 0.42 1 80.1 9.2 0.49
1. 65 - 1.70 0.1 37.4 1 0.49 | 1 80.2 9.2 0.49
1.70 - 1.80 0.5 | s2.6 | 0.331 1 80.7 § 9.5 0.49
1.80 -~ 1.90 0.6 | 60.6 § 0.33 1 181.3 9.9 0.49
1.9¢ - 2.00 1.4 | 64.9 | 0.27 1/2] 82.7 {10.8 | .0.49
5e 2001 17.3 | 80.8 | 0.18 |N.A.  ]100.0 }22.9 0.43

Birtley Coal

& Minerals Testing



CLYENT :
PROECT: SEAM A

LAB RO.:

RANGER OTL - MT. SPIEKER PROPERTY

6323

FLOAT-SINK ANALYSIS,a.d_b.:38 mm x25.4mm (yp

BULK SAMPLE

-

o 4.1 ) * .-

FRACTION ANALYSIS CUMBLATIVE

S.G. FRACTION| WI% ASH% st | rs.t.| wrs | asws S%

Fe - 1.25 . nil - - - - - -
125+ - 1.30 0.8 3.5 0.54] 9 0.8 { 3.5 0.54
130 - 1.55 41.0 6.6 0.52] 5 41.8 | 6.5 0.52
135 -~ 14p 26.4 11.3 a.50] 2 1/2| 68.2 8.4 0.51
140 - 145 8.5 16.2 0.48] 2 76.7 9.2 | 0.5
145 -~ 1.0 1.8 | 21.6 0.42{ 1 1/2] 78.5 | 9.5 0.51
150. ~ 155 0.7 | 27.3 Y. 0.44} 1 1/2} 79.2 | 9.7 0.51
155 -~ 1%60- 0.7 { 29.9 | . 0.46] 1 1/2) 79.9 | 9.9 0.51
- 60 - 1cs | 0.4 | 36.3 0.42] 11/2} 80.3 | 10.0 0.51
165 - 1.70 “0.2 | 45.8 0.38f 1 1/2] 80.s |10:1 0.51
170 - 1,80 0.7 | 52.4 0.3¢] 1 81.2 1105 | 0.50
1,80 -~ 1.90- 6 58.8 0.23)0 .1 81.8 }10.8 0,50
1,907<° 2.00° .4 63.6 0.29 83.2 §11.7 | - 0.50
se  2.00 16.8 80.9 0.17] N.A. }100.0 j23.3 0.44

| Birtley Coal |
& Minerals Testing



CLIENT @

PROJECT: SEAM A

1LAB NO.: G323

RANGLER OTL -

BULX SAUPLE

FLOAT-SINK ANALYSIS,a.d.b.

M. SPTEKER PROPERTY

-

-

;25.4mmxl.2.7mm (w}ﬂz 13.6 ) ' -

. | FRACTION ANALYSIS CUMULATIVE
S.G. FRACTION| WI% | ASH3 s9 | F.s.x.| wrs | asHs | s3
F& - 125 | nil - - - - . -
125 - 1.30 0.6 3.1 | 0.63] 9 0.6 5.1 | 0.63
130 - 135 | 39.2 6.5 | 0.55 ]| 41/2 1 39,8 6.4 | 0.53 ]
150 - 140 | 27.3 11.2 | 0.47] 21/2 | 67.1 8.4 | 0.5
140 - 145 | 10.0 16.7 ) 046} 2 ] 77.1 9.5 | 0.50
145 - 150-| 4.4 22.1 } 0.48 ) 11/2 | 81.5 J10.1 | o0.50
150 - 155 1.8 28.6 | 0.44 | 1 1/2 { 83.3 10.5 0.50
155 - 1ao 0.7 | 34.2 | 0.4a| 11/2{84.0 |10.7 | 0.5
160 - 1g5-| 0.5 37.6 | 0.36] 11/2 | 84.5 | 10.9 } o0:50
165 - 1.70 0.4} 43.2 } 0.36) 11/2} 84,9 | 11.1 | 0.50
179. - 1.80- | 0.7 50.3 § 0.32 ) 11/2 | 85.6 | 11.4 | 0.49
1.80 - 190} 0.9 57.2 § 0.23] 1 86.5 [ 11.8 | 0.49
o0 200 |- 12 Jesa foas| 1 |er7 faze | 0.9
5@ 2.00 12.3 '80.7 | :0.12] N.A. {100.0 '} 21.0 | 0.44

- Birtley Coal -
& Minerals Testing



CLIENT : RANGCER OTL - MT. SPIEKER PROPERTY

. PROJECT: 3EAM A BULK SAMPLE
LAB NO. : 6317 -
FLOAT-SINK ANALYSIS,a.d.b.: ¢, 35“““3. 3 omm _(WT%= JLG_) ”
FRACTION ANALYSIS - CUMULATIVE
S.G. FRACTION} WT$% ASH% S% F.S.I.| WI% ASH% 5%

Fé 125 0.6 3.0 0.54 | 9 0.6 3.0 0.54

125+ - 1.30. 6.5 3.2 0.54 | 9 7.1 3.2 0.54

130 - 1.35 -39.6 6.2 0.61 | 4 1/2 46.7 5.7 0.60
135 - 140 |- 17.9 11.1 0.48 | 3 64.6 7.2 0.57 |

140 - 145 12.9 | 16.4 | 0.52 | 2 77.5 | 8.8 | o0.56
145 - 1.50. 5.9 21.6 0.57 | 1 83.4 9.7 | 0.56 |

150. - 155 2.7 | 27.4 o6 | 1 86.1 }10.2 | 0.56

155 - - . 150 16 4 32, 0.46 } 1 87.7 Lin6 | .55

| 160 - 165 1.0 | 38.5 ) 0,44 1. 1 88.7 | 10.9 | 0.85

1.65 - 1.0 0.7 } 431 | 0,41 {1 89.4 {11.2 } 0.55

1.70._ - 1.80- 0.8 49.0 0.36} 1 90.2 ! 11.5 0.55
1,80 -~ 1.90- 0.8 56.2 0.27 1.1 '91‘.0, h,11.9 }.0.55 |

U190 2 2.00° 0.9 60.0 .0.29 1 91.9 12.4 -(.55

S @ 2.60° 8.1 81.2 0.11 | N.A 100.0 f§ 18.0 0.51

Birtley Coal
& Minerals Testing
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CLIENT : RANGER OFL - MT. SPIEKER PROPERTY

PROJECT: SEAM 7 A " BULK SAYPLE

6317.

LAB NO,.:

FLOAT-SINK ANALYSTS,a.d.b.: 17.7mmx6.35mm (WT%= 13.2

FRACTION ANALYSIS CUMULATIVE
'S.G. FRACTION| WT% ASHS st | F.S.T.| wWr% | AsHz | s%

Fe - 125 | 0.2 3.2 J 0.58 {09 0.2 3.2 | 0.58
125+ - 130 3.9 3.8 | 0.56 | 9 4.1 3.8 | 0.56
130 - 1.35 42.3 6.7 | 0.49 | 5 46.4 6.4 | 0.50
135" - 140 21.5 |} 12.2 | 0.46 | 21/2 } 67.9 | 8.3 ]| 0.48
143 - 145 11.2 '} 17.1 | 0.48 | 2 79.1 9.5 | 0.48
145 -~ 150 4.7 ) 23,1 | 0.46 1 1 1/2 1835.8 §10.3 | 0.48
150 ~ 155 2.2 1 278 1 0.46 % 1 1/2 ) 86,0 ) 10.7 | 0.48
155 - 160 1.2 31.9 3 0.45 | 1 | 87.2 11.0 | _0.48
160 - 165" 0.9 | 38.0 { 0.42 | 1 88.1 | 11.3 | o0.48
165 - 1.70- 0.4 ) 43.4 } 0.30 1 8.5 | 11:4 1 0.48
198 - 1,80 0.8 | 49.3 | 0.35§ 1 £9.3 ) 11.8 | 0.48
1,80 - 1.90° 0.7 57.0 0.21 ] 1 90.0 h12.1 0.48
109027200 0.9 | 63.4 { 0.27{ 1. 90.0 { 12.6 { .0.48
s @ 200l 9.1 | 800 | 0.16] N.A. |100.0 f18.8 | 0.45

Birtley Coal
- & Minerals Testing
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C CLIENT @ RANGER OIL- - MT. SPIEKER PROPERTY

ROJECT: SEAM A BULK SAMPLE

LAB NOD.: 6323

FLOAT-SINK ANALYSIS,a.d.b.: 3.2mmx0.5mm  (WI'%= 30.2 ) -

FRACTION ANALYSIS | cowarive
S.G. PRACTION| W% ASHS s5 | F.s.1.| wrs |} asHg | . s3
Fe - 125 | 6.0 2.0 | 0.541 9 6.0 2.0 | 0.54
125+ - 1.30 38.3 3.4 | 0.54] 9 44.3 3.2 | 0.54
130 - 1.35 .24.5 7.4 | 0.54]| 41/2} ¢68.8 | 4.7 | 0.54
135 - 1.40 g.2 | 11.6 | 0,48} 3 77.0 5.4 1 0.53
140 - 145 7.2 1s.0 1 0.56 | 2 g4.2 6.5 ] 0.54 |
145 - 1so. 4.2 1 21,3 ) o527 1 88. 4 7.0 | 0.54
150 - 155 2.0 1 26.4 } 05211 90.4 7.5 | 0.53
155 - 1go 1.1 } 310} o056 1 91.5 7.8 | 0.54 |
160 - 165 0.9 ] 35.5 | 0.57] 1 92.4 8.0 | 0.54
165 - 1.76 0.6 | 40.7 1 0.56] 1 93.0 | 8.2 0.54 |
1.70 - 1,80 0.8 46.0 0.53§ 1 93.8 8.6 { 0.54
1.80 -~ 190" 0.7 53.3 0.49f 1 94.5 8.9 1 0.54
1,807 < 200" 0.6 { 61.0 | 0.21] 1 95.1 9.2 | 0.53
5 e 2.00" 2.9 | 806 | 0.38] N.A. {1000 §772.7] 0.53

Birtley Coal
& Minerals Testing



CCLIENT @ RANGER OfL - MT. SPIEKER PRO‘;’ERTY

PROJECT: SEAM A BULK SAMPLE
LAB NO.: 6317
FLOAT-SINK ANALYSIS,a.d.b.: 0.5mmx149 (wr%? 12.4 ' : T
. MLCTONS
1 FRACTION ANALYSIS CUMULATIVE
| S.G. FRACTION| WT% ASH% s% | F.S.1.f wWr% | ASH3 | s%
F& - 125 8.4 2.0 | 0.541 9 8.4 2,04 0,54
125+ - 1.30 47.3 3,2 8 0.54) 9 55.7 3.0 0.54
1300 - 135 | 183 7.0 { 0.52] 6 74.0 1 4.01.0.54
1,357 - 149 9.6 11.8 | 0.53] 4 83.6 491 o9.53
140 - 145 2.3 } 17.9 ] o0.53] 2 85.0 5.2 1 0.53
145 - 1.50- 3.3 21,5 0.54] 1 89.2 5.8} 0.53
150 - 155 1.5 27.8 | 0.601 1 90.7 6.2 ] 0.53
155 - lgo 1.0 33.3 | 0.56] 1 91.7 6.5 |1 0.53
T 160 - 165 0.6 37.1 0.69] 1 92.3 6.71 0.53
165 - 1.70 0.5 41,1 0.69 1 $2.8 6.9 1 0.53
170 - 1.s0- 0.7 46.8 | o0.78] 1 93.5 7.21 0.53 |
L 80 - 1.90-] o8 | ss.7| o7afl 1 | a3z f 7.6 0.53
1,907 < 2.00° 0.5 |.60.4 1 0.74| 1 94.8 7.9] 0.53
S e 2.00 5.2 30,0 | 1.23] n.A. |100.0 f 11.6 0.57

‘Birtley Coal
& Minerals Testing
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CLIENT @ RANGER OFL - M. SPIEKER PROPERTY
PROJECT: SEAM A BULX SAMPLE

LAB NO. 6323

FROTH FLOTATION TEST:a.d.b.: 0.5mmx0 (WI%= 19.8 )

PRODUCT ANALYSIS CUMULATIVE
PRODUCT Wr% ASH% FS1I WT% 1 ASH%
STAGE i 84.3 . 7.4 8 1/2 84.3 7.4
STAGE 11 5.8 20.9 4 1/2 90.1 8.3
TAILINGS 8.6 52.7 1 100.0 12.7

FROTH FLOTATION TEST: a.d.b.: 149 Micronsx{(WT%= 5 4 )

PRODUCT ANALYSIS CUMULATIVE
PRODUCT WTS ASHE | FSI WT'% ASH%
STAGE 1 85.6 8.6 8 85.6 8.6
STAGE 11 6.3 24.9 3 . 91.9 9.7
TAILINGS : 8.1 1 66.3 N.A. 100.0 14.3

n

FLOTATION PARAMETERS:  Pulp Density 10% Weight/Weight

Reagent = 4:1=Xerosene:MIBC -
Dosage = 0.5 1b/Ton ;
- Conditioning = 1 minute
Stage 1 = 1st minute froth

= 2nd minute froth

Stage 11

Birtley Coal
& Minerals Testing
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CLIENT @

PROJECT:

SEAM A BULK SAMPLE

ARALYSIS OF MIDDLINGS

LAB NO.:

6445

MIDDLIRGS =

RANGER OIL - MT. SPIEKER PROPERTY

R
F

SIZE' AND RAW ANALYSIS,a.d.b.

COMPOSITE 1.40-31.80 S.G. FRACTION - 100 mm X 6.35mm
CRUSHED TO PASS 6.35 mm. -

_ ) __CIMITATIVE
'STZE FRACTION . | WT% ASH% S% F.S. 1.1 WT% AsHs | ss%
6.35m x 0. 5mm 88.4) 23.5] 0.40 - 88.4) 23.5) 0.40
0.5 mmx 0 11.6{ 13.81 0.57 { 7 1/2 100.0f 22.4% 0.42
SINK - FLOAT ANALYSIS,a.d.b.:6.35mmx0.5mm
— . _ CIMILATLY
S.G. FRACTION | wT% ASH% 5% F.S.I.1 WI% ASH% $%
Floats @ 1.40 23,30 12.0 ) 0.45 1 4172 |- 23.3 112.0. ) 0.45
Sinks @ 1.40 76.7 | 27.0 1 0.39 {1 100.0 1235 1 0.40
N.B. - Analyses of 6.35 x 0.5 size fraction are calculated from sink-
float data. ‘ :
Birtley Coal

& Minerals Testing
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;
)
SHRMARY - BULK WASHING  DATA #*

o""\\

Bolk Sump}q_ TRTOSEAM ' . Lab. No. 6320

i cm mmm e e A m e 4 e =y A7 & e e - Bl o ———

Diite Received et/ 80 ) __DNate Waszhed 'Oct.‘BO,JGB

{a) RAW COAL

Pelivered Yeight  7.997 0 Washed Veight 5.853 MT

[ ST ——

ATM % 3.7 : ASH% 15.0 F.5.1. ©

- [T S——_

(b)  HEAVY BEDIA CIRCUIT: 3/4" x 28 Mesh=  go 5 % by weight

S.G. of Vedium _ 1.53% _falculated Yield 4.5 %

| Sazmple - : ASH %
Feed ' 13.6
Clcan Coal 7.8

— e e |

Reject ' 45.1

_(c) WATER -ONLY CYCLORNE CIRCUIT :28M x0 = 4.5 % by weight

V.F.C. #1 ‘ 1.5cm. %2 5.0 gﬁ:pa]culatcd'Yie!d 96.3%3 %

Sanmple . ASH % F.5.1.

Feed ' : 17.1 7
Overflow 15.1 : 7

Underflow 69.1 1/2 '

B.O T N
5.8 ' 11 7. 1/2

S.B.U. I 188 6112 . cask

(d) FROTH FLOTATION CIRCUIT: 654 x0 _°19.3 %by Yelght

4:1 =Kerosene: M.1.B.C. Calculated Yieid_85-8 %

-

s 1

Sample ASH % - F.S. 1.

| 1.0 22.5 1

I Feed (1.8.4.) 180 ]
LConcentrate 10,4 ] .

Taitings 60.9 1/2

(e) FILTER CAKE: S.B.O. + CONCENTRATE =  11.0_ _ ASH% ___ 7. 1/2  _ _ ¥S)

* AV] weights and analysis are on an Air Dried _
Basis unless otherwise indicated. O
1sis unle otherwise ir Bllﬂﬁy Coal
& Minerals Testing

R N P A A I PR S PR IS FHEA Y DI AR ) ¢



